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SUMMARY

T he a im  o f  th is  s tudy  w as  to evaluate  the d ifference  in e ffec tiveness  o f  inpatient and 

ou tpa tien t  rehab il i ta t ion  for patients  w ith  rheum ato id  arthritis  from  a clinical and econom ic  

perspective .  Inpatien t rehabili ta tion  w as prov ided  in R h eu m a to lo g y  R ehabili ta tion , O ur  

L a d y ’s H osp ice ,  H a ro ld ’s C ross ,  w hile  ou tpa tien t rehabili ta tion  w as  prov ided  in St. 

A n th o n y ’s R ehab il i ta t ion  C en tre ,  St. V in c e n t’s U nivers i ty  H osp ita l ,  D ublin .

T he  s tudy  w as  a ran d o m ised  clinical trial w ith  an in tegrated  e co n o m ic  eva luation . The s tudy 

hypo thes ised  tha t inpatien t rehabili ta tion  w as equa lly  c l in ica lly  equ iva len t  to  outpatien t 

care.

D ata  co llec tion  c o m m e n c e d  in S ep tem b er  20 0 0  and co n c lu d ed  in M ay  2003 . Patients 

fu lfilling  the inc lusion  crite ria  w ere  referred to the s tudy  fo l lo w in g  rev iew  by  the medical 

team  at the rou tine  o u tpa tien t  clinics. Patients were  random ised  to rece ive  trea tm ent in 

e i ther  serv ice  fo l low ing  s ign ing  o f  a consen t form. Four a ssessm en ts  w ere  conducted  on 

each patient,  base line ,  start o f  trea tm ent, finish o f  trea tm en t  and a s ix -m onth  fo llow-up. At 

each assessm en t,  ten  o u tco m e  m easures  were  recorded . T h e  m easu res  w ere  as follows: 

E ry th rocy te  S ed im en ta t ion  Rate  (ESR ), C -reac tive  protein (C R P ),  a V isual A n a lo g u e  Scale 

for Pain  (V A S ),  E arly  M o rn in g  Stiffness (E M S ),  a T en d e r  and S w ollen  Jo in t C oun t,  Grip 

S trength , a T im ed  "Up and Go" Test, the A rthritis  Im pact M e a su re m e n t  Scale 2 (A IM S 2) 

and the  S chedu le  for the  E va lua tion  o f  the  Individual Q uali ty  o f  Life (S E IQ oL ).  A pooled 

index, the D A S 28 , w as  ca lcu la ted  using  a n u m b e r  o f  the o u tco m e  m easures .

A ddit iona lly ,  an e c o n o m ic  eva lua tion  w as  conduc ted  a longs ide  the  clinical trial. All costs 

re la ting  to  the  t rea tm en t  settings, both  d irect and indirect, w e re  inc luded  in the analysis.

A nalys is  o f  the  c lin ica l results  w as  conducted  on each g roup  to de te rm ine  the individual 

response  to trea tm en t  u s ing  paired t tests. A dditionally ,  the  tw o  g roups  w ere  com pared  

us ing  tw o sam ple  t tests  and an analysis  o f  variance.



Forty-seven patients were included in the study, with twenty-five patients randomised to the 

inpatient setting. Com parison o f  the two groups indicated that the there was no significant 

difference between the two groups at baseline. The mean change in scores between each 

assessment was also calculated. Analysis indicated that there were no significant differences 

between groups from baseline to start o f  treatment and at follow-up. The same calculations 

were made from start to finish o f  treatment.

A significant difference was found between the two groups following treatment for SEIQoL 

(p=0.032), DAS28 (p=0.018) and swollen jo in t  count (p=0.001, A N O VA). Following 

adjustment for multiplicity SEIQoL and DAS28 changes were no longer statistically 

significant (p=0.128 and p=0.072 respectively, Bonferroni correction). The mean change 

difference for swollen jo in t  count (2.4) was not considered to be clinically relevant.

Total costs in the inpatient group at €81,590 were 3 times higher than in the outpatient 

group at €25,540. The average cost per patient in the inpatient setting was €4,641 compared 

to €1,462 in the outpatient setting. In addition, the cost o f  one DAS28 unit reduction in the 

inpatient group was €2,635 from baseline to follow-up compared to €833 in the outpatient 

group.

Both settings provided beneficial treatment to the patients included in this study. No 

sustained statistically significant differences were detected between the two groups at any of 

the time points. Thus, there was insufficient evidence to reject the null hypothesis that 

inpatient care is clinically equivalent to outpatient rehabilitation. With regard to costs, 

outpatient treatment is three times less costly while delivering a similar level o f  

rehabilitation as the inpatient group. Thus, outpatient rehabilitation is more cost effective 

than inpatient rehabilitation.

In conclusion, inpatient and outpatient rehabilitation are equally clinically effective, with 

both settings failing to maintain the benefits gained from treatment at follow-up. In terms o f  

cost effectiveness, outpatient treatment is more cost effective.
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Chapter 1 -  Rheumatoid Arthritis: A Review of the Literature

"In my beginning is my e n d ”

T.S Eliot 1940

1.0 Introduction

Rheumatoid arthritis (RA) is a chronic disease with resulting physical, psychological, 

social and economic effects. It is reported to affect approximately 1% o f the adult 

population in Ireland (Arthritis Foundation o f Ireland (AFI) 2000). There is no cure for the 

disease; thus the mainstay o f  current management is drug therapy and multidisciplinary 

team rehabilitation.

Rehabilitation is an essential component o f the management o f the patient with RA, due to 

the multifarious nature o f  the disease (American College o f Rheumatology 2002). While it 

appears to be widely acknowledged that rheumatoid arthritis results in significant disability 

and costs to the individual, the health care provider and society, what is less certain is what 

is the optimal setting for the delivery o f rehabilitation to these patients. The literature 

available to date is unsatisfactory concerning whether more clinical and cost effective 

rehabilitation can be provided in an inpatient or outpatient setting.

Issues o f effectiveness in healthcare are extremely relevant in the current economic 

climate. The most recent Health Strategy, “Quality and Fairness, a Health System for You” 

(Government Publications 2001) is underpinned by four principles to help drive the 

development o f the Irish care system. Inherent in these principles is the concept o f 

effectiveness and value for money. This view is reinforced by the recent Value for Money 

Audit o f the Irish Health System (Deloitte and Touche/Department o f Health 2002). In 

order to ensure accurate allocation o f scarce resources, evidence o f  effectiveness will have 

to be provided. This paradigm shift in healthcare thinking will place increasing demands 

on health care providers to produce evidence o f cost and clinical effectiveness. Such issues 

are particularly relevant in the context o f a chronic disease such as RA.

In view o f the progressive nature o f the disease and the lack o f curative therapy, it is 

imperative that resultant management is effective. As rehabilitation is a significant
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component o f the management o f the patient with rheumatoid arthritis, the evaluation o f 

such programmes from a clinical and economic perspective is important. This importance 

is two fold. On the one hand it will identify the clinical effectiveness o f the programme, if 

it exists. On the other hand it will identify the areas o f costs involved in the provision of 

this type o f care in addition to providing evidence o f cost effectiveness. This latter issue is 

relevant from the perspective o f the person with RA and the health care provider, as it will 

ensure that the delivery o f this type o f care is worthwhile and beneficial. Moreover, the 

transfer o f or the incurring o f  any additional or extra costs to the patient will also be 

highlighted.

In conjunction with the debate on the supremacy o f  inpatient versus outpatient care, other 

concomitant factors will undoubtedly influence the future shape o f rehabilitation in this 

area. Currently we are witnessing a paradigm shift in the management o f rheumatic 

diseases with the advent o f the new biologic drug therapies. The emphasis is on the 

introduction o f therapies at an earlier stage to prevent the onset o f in'eversible joint damage 

and accompanying deformities, loss o f function and the negative impact on quality o f life. 

With an improvement in the management o f the patient with rheumatoid arthritis, a 

welcome improvement in their disease status should follow. As such, the role o f the 

rehabilitation team may alter, with patient needs differing from those traditionally seen. 

While it may appear axiomatic, none the less it is imperative that the patient is involved in 

the treatment planning. Such involvement facilitates the setting o f common and attainable 

goals.

1.1 Rheumatoid Arthritis: an introduction

Rheumatoid Arthritis is an autoimmune disease o f unknown aetiology (Harris, 1990). The 

progressive debilitating course o f this disease takes its toll from a biological level to the 

extent where it affects the individual as a whole (Pioro and Kwoh, 1996). Over the 

lifetime o f the disease, considerable biological, physical, psychological, social and 

economic impacts ensue. Disability is significant, with 80% o f people with RA being 

partially disabled and 16% completely disabled 12 years after onset o f the disease (Sherrer 

et al 1986).

As a consequence o f its multidimensional impact, costs associated with RA are extensive. 

These costs occur from an individual to a societal level. Evidence is available worldwide
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of the burden o f rheumatoid arthritis: however, to date, there has been Httle work in this 

area in Ireland. A comprehensive analysis o f the wide-ranging costs associated with this 

disease is o f utmost importance to aid decision makers involved in the allocation o f limited 

resources in the health sector.

There is no known cure for RA. Therefore, optimal management requires early diagnosis 

and timely introduction o f agents that reduce the probability o f irreversible joint damage 

and functional loss (ACR Guidelines Committee 2002). Fries (1999) states that the central 

issue in management o f  RA is the optimal sequence o f treatment in terms o f reducing 

lifetime morbidity, mortality and possible medical costs. As previously outlined, problems 

resulting from RA can be multiple and complex. Thus, a comprehensive team approach to 

patient care is preferable in attempting to adequately address the multidimensional impact 

o f the disease (Spiegel et al 1987a). This is achieved mainly through medication and 

intervention by multidisciplinary teams having special knowledge in physiotherapy, 

occupational therapy, social work and nursing.

Rehabilitation programmes aim to alleviate disease symptoms, improve function and 

restore quality o f life. The provision of rehabilitation sers'ices for this patient group is not a 

widely investigated issue. Worldwide research on the topic o f  optimal rehabilitation 

settings for patients with rheumatoid arthritis has been inconclusive. In addition, there is a 

paucity o f evidence on the effectiveness o f the rehabilitation services in Ireland, from a 

clinical or an economic perspective. Thus, there is an urgent need to examine rehabilitation 

services provided for this patient group and evaluate their effectiveness. This knowledge, 

coupled with an understanding o f the wider impact o f the disease on the individual, the 

family, the health service provider and society will allow for the more effective and 

efficient allocation o f rapidly diminishing health care resources. The result will be the 

provision o f  more worthwhile rehabilitation services in the context o f  the improving 

management o f the disease.

Currently, in Ireland, two types o f rehabilitation services are available to people with RA. 

These rehabilitation services are provided on an outpatient basis as well as in an inpatient 

setting and are multidisciplinary in nature. There are two dedicated multidisciplinary team 

rheumatology inpatient units in the Republic o f Ireland: Rheumatology Rehabilitation Unit 

(RRU), Our Lady’s Hospice, Harold’s Cross and Our Lady’s, Manorhamilton, Co. Leitrim. 

All other rehabilitation services are outpatient in nature. RRU, H arold’s Cross only
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receives referrals from patients attending the outpatient review clinics o f St. Vincent’s 

University Hospital (SVUH), Elm Park, Dublin 4. An outpatient rehabilitation service is 

also available in SVUH and is provided in St. Anthony’s Rehabilitation Centre (SARC). 

Patients attending the outpatient review clinics with active RA, uncontrolled by 

conventional medical therapy are referred for rehabilitation. Where a patient can readily 

access the outpatient service in SARC, they are referred to that service; otherwise the 

patient is referred to RRU. Thus, patients attending the two services are similar.

There are marked inadequacies in the provision o f rheumatology services in Ireland (ISR 

Rheumatology M anpower 2002). A number o f health boards (North Eastern Health Board, 

Midland and Mid Western Health Board) have no consultant rheumatologist appointment 

(ISR 2002) and many are understaffed at consultant level. The report also recommended 

the setting up o f  more multidisciplinary teams dedicated to the management of 

rheumatological disorders. The inadequacies in rehabilitation services in Ireland have not 

been addressed in spite o f a report from Comhairle na nOspideal in 1995 that 

recommended the provision o f more low-tech rheumatology rehabilitation beds elsewhere 

in the country similar to those provided in RRU, Harold’s Cross (Comhairle na nOspideal 

1995). Thus, it is timely to determine the optimal setting for the provision o f MDT 

rehabilitation to ensure that future developments in this type o f care are delivered in the 

most effective manner.

This research study investigated the clinical and cost-effectiveness o f the two rehabilitation 

programmes available to patients with rheumatoid arthritis attending St. V incent’s 

University Hospital, Dublin. The two settings are SARC, at St. V incent’s University 

Hospital and RRU, Our Lady’s Hospice, Harold’s Cross.

The literature pertaining to the multidisciplinary team in the management o f RA will be 

discussed in this chapter. In addition, the issues relating to the clinical and economic 

evaluation o f treatments and services for patients with RA will be examined.
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1.2 Epidem iology

Current figures from the API (2000) estimate that 1% o f the aduh Irish population are 

affected with rheumatoid arthritis. However, no specific incidence or prevalence figures 

are available for this country. This hinders accurate evaluation o f  the national burden o f the 

disease as well as service planning.

Prevalence o f the disease in Western Europe and North America is approximately 1%, with 

incidence figures o f 0.03%. An increasing incidence has been noted in Africa (Abdel- 

Nasser et al 1997). Interestingly, recent work in the United States o f  America (USA) 

(Doran et al 2002) has found a decreasing incidence o f RA o f almost 50% in Minnesota 

over the last forty years. Consistent with this decline is a similar trend in Pima Indians, 

Japan and Finland (Silman 2002). The continuation o f this emerging trend will have 

important implications for those involved in service provision and resource allocation, as 

well as for those seeking aetiological information about the disease.

The aetiology o f the disease is unclear, but there is evidence o f a genetic predisposition to 

the disease. It is suggested that there is an association between severe RA and human 

leukocyte antigens (HLA) alleles, particularly to alleles coding for a shared epitope on the 

HLA-DRBl molecule (M atteson 2000). Hormonal factors and infective agents may also be 

implicated in the aetiology o f RA. Peak age o f onset for RA is between the ages o f twenty 

and forty-five years. RA displays a gender bias, with three times more women than men 

affected, suggesting that hormones are somehow implicated in the disease (Spector 1990).

Longevity will possibly be affected. Estimates o f patient mortality and morbidity range 

from a three to ten year reduction in life expectancy for both sexes when compared to the 

general population (Guedes et al 1999, Wong et al 2001). Increasing socio-economic 

deprivation has been found to be associated with premature mortality in patients with 

rheumatoid arthritis (Maiden et al 1999). Susceptibility to co-existing chronic medical 

conditions has also been noted in this patient group. Berkanovic and Hurwicz (1990) 

examined 288 patients with RA for co-morbidities and found that 54% o f the patients had 

another chronic disease.

23



1.3 The Impact o f Rheumatoid Arthritis

Rheumatoid Arthritis has a multifaceted impact on an individual, ranging from a physical, 

psychological and social impact to the wider effects on the family, health care providers 

and society. In addition, the economic impact o f the disease is enormous. Each facet will 

now be considered separately for clarity.

1.3.1 Physical Impact and Functional Disability

The disease is characterised by painful, swollen joints, reduced joint mobility and 

considerable jo in t deformity. The small joints o f the hands and feet are routinely affected, 

with an obvious detrimental influence on hand and lower limb functioning. Systemic 

effects o f the disease can manifest in the pulmonary, cardiac, ocular, dermatological, 

neurological, vascular and renal systems. Many o f these effects are serious and warrant 

timely medical intervention. The course o f the disease is remitting and progressive. Fatigue 

is common along with early morning joint stiffness. Such symptoms hinder normal 

functioning and participation in activities o f daily living. Involvement o f the joints o f the 

lower limb will adversely affect such basic functions as sit-to-stand abilities as well as 

mobility. Moreover, psychological well being can also be adversely affected.

In view o f the physical impact o f the disease, it is not surprising that a resulting negative 

impact on function ensues. Disability is marked due to reduced mobility and decreased 

functional ability. Participation in activities o f daily living in addition to social 

commitments is reduced. Griffith and Carr (2001) noted that the disease has a significant 

impact on a patient’s physical, emotional and social functioning. These negativities were 

found to occur early in the disease and require targeting to reduce their impact on the 

individual. Similarly, Young et al (2000) examined 732 patients with early RA over five 

years in the United Kingdom. Initially, 7% o f the patients were classified as having marked 

functional loss or Grade III/IV Functional Class (Steinbrocker Classification); five years 

later, 13% o f patients were in this category. In addition, 74% patients required major home 

adaptations such as stair lifts and bathroom adaptations, while 16% had required 

orthopaedic surgery.

In light o f the affects on function, many patients with rheumatoid arthritis experience 

significant disability and as a consequence will require additional help with usual 

activities. This was noted by W esthoff et al (2000), who found that 50% of a sample o f 273
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patients with RA needed external help with functional activities. Functional disability is 

related to increasing age and to disease duration (Bendsten et al 1995). Additional 

predictors o f disability in functional capabilities included demographic and social 

characteristics such as age, gender, living situation, marital status and educational level as 

well as physical and psychological impairments (Holm et al 1998). With respect to 

reversing functional disability, a decreased rate o f progression was noted over a ten year 

period in patients having seven to eleven visits to a rheumatologist per year (Ward 1997). 

Psychological influences also feature in disability. A reduction in disability was noted in 

patients experiencing positive life events during the first year o f the disease (Smedstad et al 

1995). Such factors necessitate adequate interventions to diminish or abolish their role in 

the life o f the patient with RA. Furthermore, Ward and Leigh (1993) noted a slower rate o f 

progression o f functional disability in patients who were married, possibly explained by 

the role o f social support from the unaffected spouse. Furthermore, social deprivation was 

found to adversely affect the function o f the patient with RA. M cEntegart et al (1997) 

noted that patients with RA from deprived areas o f  Glasgow had poorer function and 

required greater medical, social and paramedical interventions. Levels o f social deprivation 

were estimated for each patient using the Carstairs index'.

1.3.2 Economic Impact

Rheumatoid Arthritis has an enormous economic impact. This is evident at a number o f 

levels including the direct costs o f care, indirect costs to the individual and intangible costs 

to the patient as a consequence o f the disease. The total economic impact o f RA reflects 

the impact o f  the disease at all levels o f society and the resulting cost o f the disease from 

an individual to a societal level. The cost o f illness o f rheumatoid arthritis in the United 

Kingdom (UK) was estimated to be £1.256 billion in 1992/1993 (McIntosh 1996). This 

represented 0.18% o f gross domestic product (GDP) in the UK for that year. O f this figure, 

direct costs accounted for 48.1% o f the total costs, while 51.9% was due to work disability. 

Analysis o f the national probability sample o f the noninstitutionalised population in the 

USA, known as the Health Interview Survey (HIS), reveals that the total costs o f RA were 

$8.74 billion in 1994. This amounted to 0.3% of GDP (Yelin 1996). The costs o f all 

musculoskeletal diseases in the USA for a similar time period were 2.5% o f Gross National 

Product (GNP) (Yelin and Callahan 1995). In 1998, the total costs o f arthritis (RA and all

' A com posite index derived using postcode and based on overcrow ding, male unem ploym ent, social class 

and car ownership. Category 1 is the m ost affluent, w hile category 7 is the m ost deprived area.
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other rheumatic diseases) were $64.8 billion (1.02% o f GDP based on 1992 USA figures) 

in the USA (Callahan 1998).

1.3.2.1 Direct Costs

Direct costs refer to the costs due to the provision o f medical care such as medical visits, 

hospitalisation, medications and investigations such as x-rays and blood tests. These costs 

are substantial in the case o f the patient with rheumatoid arthritis. Studies have estimated 

the direct costs in the USA to range from $3,802 to $5,700 per patient annually (Gabriel et 

al 1996a, Yelin 1996 and Allaire et al 1994). Similarly, a Canadian study demonstrated 

that direct costs for patients with RA are rising, with costs in the 1980’s amounting to 

CAN $3,788 per patient compared to CAN $4,656 per year per patient in the 1990’s 

(Clarke et al 1997). Figures from Holland in 1998 demonstrated that the annual direct costs 

o f RA were UK£3,680 per patient (Van Jaarsveld 1998). These costs are significant and 

reflect medical care costs in the form o f hospitalisation, medication and surgery costs. 

Yelin and Wanke (1999) found that medical care costs were $5,919 per patient, with 

hospital admissions accounting for 50% o f the cost. This cost measurement was conducted 

from the perspective o f society. The monthly direct costs per patient were estimated by 

Newhall-Perry et al (2000) to be $200. Work in 2001 by Lubeck put the direct costs o f the 

disease at two to three times the national average for matched individuals o f the same age 

and gender.

However, there has been a slight decrease in the magnitude o f the ratio o f these costs as 

compared to the general population. In 1978 the direct medical care costs for people with 

rheumatoid arthritis in the USA were three times the national average (Meenan et al 1978). 

By 1986, total medical care costs for the rheumatoid patient were more than twice the 

national average at $2,533 (Lubeck et al 1986).

Hospitalisation o f the patient for treatment accounts for the largest proportion o f direct 

costs (Yelin 1996, Pugner et al 2000, Lubeck 2001). This is noteworthy in view o f the 

scarcity o f  resources for health care provision and the findings by investigators in 

international studies that there was no clinical or economical difference between the 

inpatient or outpatient provision o f care to patients with RA (Lambert et al 1998, 

Nordstrom et al 1994). The provision o f adequate care on an outpatient basis may 

eliminate the need for costly hospitalisation.
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Direct costs are also susceptible to variability, with increasing age and longer disease 

duration resulting in higher direct costs (Lubeck 2001). Other predictors o f medical costs 

include pain, global well being and previous costs (Clarke et al 1999). It has also been 

shown that functional disability leads to higher direct costs, reflecting the need for 

increased care by patients in this group (Van Jaarsfeld et al 1998, Yelin and Wanke 1999 

and Clarke et al 1997). Clarke et al (1997) noted that patients displaying a Health 

Assessment Questionnaire (HAQ) score o f greater than or equal to 1.5 had acute hospital 

care costs four-fold higher than patients with a score below 1.5. The HAQ may be useful in 

identifying patients at risk o f incurring higher charges at an earlier stage, with possible 

resource allocation benefits. Similarly, Yelin and Wanke (1999) found that patients with 

HAQ scores above 1.75 (poorest functional levels) experienced costs that were over 2.5 

times higher than patients with scores below 0.625. Functional disability is a potentially 

treatable and preventable outcome o f RA and it would be expected that adequate 

intervention aimed at reducing or eliminating its effects would result in reduced direct 

costs, obvious patient benefits and implications for service provision.

In addition, the disease has been found to affect the income o f the family with a member 

diagnosed with RA. Household family incomes are three times more likely to be reduced 

in these families (Gabriel et al 1996b), with resulting impact at a familial and societal 

level.

While it is important that the total costs o f rheumatoid arthritis are established and 

identified, it is also worth knowing the incremental costs o f the disease. Incremental costs 

refer to the costs encountered by a patient with a disease beyond those incurred by a 

similar person without the disease. The median incremental lifetime costs o f rheumatoid 

arthritis were estimated in 1995 to range from $61,000 to $122,000 (Gabriel et al 1999). In 

1984 lifetime economic costs o f $20,142 per patient with the disease, were lower than 

current figures, reflecting the increasing cost o f  wages, medications and other medical care 

interventions today. Such costs are substantial, especially when considered in the context 

of a chronic disease.
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1.3.2.2 Indirect Costs

As a consequence o f the physical impact o f this disease, a patient’s capacities to fully 

participate in their employment can be greatly reduced. The ability to perform manual 

work will be affected due to painful, swollen joints. Joints may be unable to withstand 

constant, repetitive movements. Patients with RA frequently experience considerable daily 

fatigue, reducing their capacity for long hours at work, without frequent rest periods. 

Similarly, prolonged periods o f  standing are not feasible over the longer term due to the 

involvement o f the lower limb joints. In addition, the performance o f fine manual skills can 

be affected due to the involvement o f the small joints o f the hand. Pain and early morning 

stiffness will also reduce a person’s work performance at the start o f the day. Not 

surprisingly, the alteration o f employment, or more seriously, the cessation o f employment 

by an individual will have important implications for the individual, the individual’s 

family, the employer and society.

Work disability leads to significant indirect costs for RA evidenced by the number o f 

patients ceasing work due to the disease. These cessation rates have been found to be in the 

region o f 29% after 5 years (Young et al 2001) to 32 times greater than the normal 

population (Barrett et al 2000). Significant work disability is also seen in patients with RA, 

with evidence available o f a lower labour force participation in people with RA than in the 

normal population (61.2% and 65.5% respectively) (Chorus et al 2000). This work 

disability can be found within the first year o f disease onset with 31% o f patients unable to 

fully participate in work at that stage (Jantti et al 1999). Long-term disability is a major 

consequence o f RA with 80% o f patients with the disease disabled after 20 years.

These findings have enormous implications for employers as well as society. Earnings o f 

patients with RA can also be affected, with one study finding that the total earnings gap 

between these patients and the general population to be in the region o f $17.6 billion (wage 

loss) in the United States (Pincus 1995).

In view o f the significant effects on work capabilities, the possibility o f  predictors o f work 

disability has been sought, resulting in a number o f  factors being identified. Factors related 

to work practices have been found to be more strongly associated with disability than 

disease factors (Reisine et al 2001). Such factors relate to high disease activity, lower 

educational level and age greater than 50 years (Jantti et al 1999). Conversely, being 

younger, self-employed, having a higher prestige job, having a higher educational level
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and working more hours per week were shown to have a favourable effect on work 

continuation (Resine et al 2001). In addition, inflexibility with regard to the tasks 

completed by the individual and the hours o f work that the individual must attend for can 

all hinder work participation. Identification and possible alteration o f such factors in the 

early stages o f disease could lead to decreased work disability and obvious benefits for 

productivity.

An investigation into differences between women and men with respect to work disability 

noted that work-disabled women were more likely than working women to be less well 

educated, while no such differences were found in men (De Roos and Callahan 1999). 

Household work disability was investigated by Allaire et al (1991), with substantial 

disability noted in this area in women with severe to moderate disease. Information o f this 

nature may help direct interventions more effectively.

In addition to the effect on the employee with RA, the disease also impacts on the 

employer in the form o f absenteeism for sick leave and medical appointments, increased 

wage costs and possible work practice alteration costs. Annual employers per capita 

expenditures have been found to be three times higher for the disabled worker with 

rheumatoid arthritis than for controls ($17,822 and $6,131 respectively) (Birnbaum et al 

2000).

Awareness o f the impact o f the disease on a patient’s work capacity and capabilities in the 

early stages o f disease may allow for small scale alterations thus preventing the need for 

more costly longer term costs or the cessation o f employment. Flexibility o f  work practices 

coupled with improved employer-employee relationships have been found to be important 

in addressing work disability (Gilworth et al 2001).

The enormity o f  indirect costs in RA has been documented by a number o f authors. 

Merkesdal et al (2001) estimated such costs to be in the region o f $11,750 per patient 

annually. Similarly, Newhall-Perry et al 2000 found that the annual indirect cost o f RA 

was $3,372 per patient, while other figures indicate a wide variability in the such costs, 

ranging from $1,597 to $16,000 (Clarke et al 1997, Yelin 1996). Estimates o f the ratio of 

indirect costs to direct costs suggest that indirect costs are three times higher than direct 

costs (M eenan et al 1978, Stone et al 1984). However, more recent work indicates a 

decline in this ratio, putting the ratio at 1.4:1 (indirect: direct) (Newhall-Perry et al 2000).
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When evaluating the magnitude o f indirect costs, recent methodological issues relating to 

the estimation o f these costs should be noted. The HCA method estimates the potential 

production lost when a worker becomes ill. However, it has been noted that the HCA 

method o f productivity loss costing can result in over estimation o f costs and an alternative 

method has been proposed, known as the friction cost method (Koopmanschap et al 1995). 

The essential idea in the friction cost method is that the amount o f production lost due to a 

patient having a disease depends on the time-span needed by the employing organisation to 

restore the initial production method. However, some authors (Clarke et al 2000 and 

Fautrel and Guilleman 2002) argue that such a method may underestimate the costs o f long 

term diseases such as Systemic Lupus Erythematosus and RA. These issues will be further 

discussed in the following chapter.

1.3.2.3 Intangible Costs

As with any disease, there are a number o f consequences to the disease that are 

immeasurable. In the case o f RA, these relate to outcomes o f the disease such as pain, 

fatigue, psychological distress, affects on family life as well as a person’s social 

interactions. Quantifying these effects in RA is difficult and as a consequence, rarely 

conducted.

In addition to the physical effects o f RA, an adverse psychological impact is also noted. 

Depression amongst this patient group is more common than in healthy individuals 

(Dickens et al 2002) and in patients with osteoarthritis (Abdel-Nasser et al 1998). Women 

and younger patients with RA have been found to have more depressive symptoms (Wright 

et al 1998a and Dowdy et al 1996). Many factors are associated with increased levels of 

distress, including disability, pain, fatigue, confidence in one’s ability to cope and degree 

o f physical disability and a negative view o f one’s illness (Zautra and Smith 2001, Murphy 

et al 1999, Smedstad et al 1995 and Wright et al 1996). Increased health services utilisation 

was noted in patients with RA with depressive symptoms (Katz and Yelin 1993).

Another facet o f  life affected by the disease is participation in social functioning. This 

refers to the patient’s abilities to be involved in activities outside the home, ranging from 

leisure pursuits to community activities. Increasing disability can impinge upon this aspect 

o f a patient’s life. Eberhardt et al (1993) reported that the ability to do shopping and home
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work, participation in leisure and social activities was negatively affected by RA in over 

50% of the eighty four patients studied for a two year period.

Not surprisingly, family life is affected. Role reversal may occur if  an employed spouse 

has to retire early due to increasing disability. In addition, work duties within a household 

may have to be shared between all members in the case o f  a “stay at hom e” parent being 

affected by the disease. Allaire et al (1991) noted that family members having a 

spouse/parent with RA spent seven hours more per week on household duties compared to 

controls, where that affected parent was originally the main homemaker.

Negative psychological effects can also be experienced by a patient’s spouse. These 

negativities can be addressed by the involvement o f social resources and good network 

supports. M arital quality was found to be related to pain in the patient with RA, with a 

direct relationship between stressful spouse behaviour and pain outcome (Waltz et al 

1998). Treatment o f the patient with the disease should accordingly also include 

assessment o f  the family regarding their involvement and experiences o f rheumatoid 

arthritis.

1.4 Rehabili tat ion in Rheumatoid  Arthritis

“Rehabilitation is the restoration o f  the individual to the fu llest medical, emotional, 

social and vocational potential ofw ’hich he/she is capable  ”

World Health Organisation Council o f 

Rehabilitation 1942

1.4.0 Introduction to Rehabilitation in Rheumatology

As detailed above, the impact o f RA is enormous. In order to adequately address the 

multidimensional impact o f the disease, effective management o f this patient group is 

essential. This is especially relevant in the absence o f  thorough knowledge o f disease 

causation and the resultant lack o f a cure for this destructive disease.

Rehabilitation is a central component in the management o f the patient with rheumatoid 

arthritis, dealing with the symptoms o f the diseases. It is an essential facet o f patient 

management by focusing on the individual patient’s capacity to cope with the
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consequences o f  the disease. The rehabihtation process is aimed at a physical, 

psychological, social and vocational level. Due to the diversity o f patient needs captured 

by this process, a variety o f health professional skills are necessary in an attempt to 

adequately address the complexity o f problems that can arise. The delivery o f this care in 

the format o f a multidisciplinary group o f professionals having regular clinical meetings is 

considered the optimal means for provision o f rehabilitation (Spiegel et al 1987a). The 

goals o f  therapy are many and include the control o f pain, reduction o f inflammation, 

preservation o f functional ability and prevention o f joint destruction.

The multidisciplinary team (MDT) involved in the management and rehabilitation of RA 

includes a rheumatologist and other medical specialists including physiotherapist, 

occupational therapist, rheumatology nurse, social worker, chiropodist/podiatrist. 

Occasionally, a psychologist and dietician may be involved in multidisciplinary team care. 

Keith (1991) reported on the effectiveness o f multidisciplinary teams in the treatment o f 

various conditions, including rheumatoid arthritis.

Multidisciplinary rehabilitation services are integrated comprehensively within both 

inpatient (IP) and outpatient (OP) rehabilitation settings. Despite the existence o f the MDT, 

the optimal setting  for the delivery o f this care is a cause for debate worldwide. Studies 

worldwide have failed to reach a conclusion as to the clinical dominance of one 

rehabilitation setting above the other, with some favouring inpatient care (Helewa et al 

1989) and others reporting no clinical difference between the two settings (Lambert et al 

1998 and Tijhuis et al 2002). Consequently, it is prudent to conduct a study to investigate 

the current state o f  play with respect to rehabilitation settings available in Ireland.

1.4.1 Rheumatology Services: a historical perspective.

Since ancient times, various treatments have existed for the treatment o f rheumatological 

disorder such as massage, rest and spa baths. The concept o f  inpatient treatment in the 

form o f a rheumatic disease unit (RDU) appears to have its origins in the UK in the 1920’s 

(Ogryzlo et al 1967). The role o f the unit continued to develop in Canada, the UK and the 

USA in the 1950’s and 1960’s (Zeller et al 1963, Harris 1963). These units were dedicated 

to the care o f the arthritic patient. Rest was the mainstay o f  treatment, with reports citing 

the average length o f stay in the units as ten weeks (Zeller et al 1963, Harris 1963). 

Outpatient services have continued to develop over this time, with provision o f services in 

this setting developing from a medical and rehabilitation perspective.
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1.5 The Rehabilitation Team

The rehabilitation team in general medical terms evolved from the need to adequately 

address the diverse needs o f the patient. In tandem with this holistic view o f the patient 

was the development o f  a team approach to aid coordination o f  the diverging range o f 

medical specialities that emerged in the many countries post W orld War II (Keith 1991). 

Also, the political climate o f the I960’s was alleged to have encouraged many allied health 

professionals to seek equality, a move that also encouraged greater team efforts (Keith 

1991) Thus, the rehabilitation team emerged to help address the multifarious needs o f the 

patient, with its main strengths seen as the range o f professional skills available and 

communication amongst the various team members. Inherent in the concept o f the 

multidisciplinary team is the inclusion o f the patient (Madigan and FitzGerald 1999). The 

overall goal o f the rehabilitation team can be said to be the attainment o f  as much 

functional independence as possible for the patient (Hudgins et al 1997). Clarke (1999) 

noted however, that if  functional independence is the ultimate goal o f a rehabilitation team, 

then evaluation o f  such a team should focus on functional outcomes. The MDT has been 

found to be beneficial in the treatment o f various conditions such as fibromyalgia, stroke 

and in care o f the elderly (Karjalainen et al 2002, Evans et al 1997).

Madigan and FitzGerald (1999) noted that the M DT is essential in the management o f the 

patient with RA. Sutej and Hadler (1990) state that rehabilitation throughout the course o f 

the disease is more relevant than rehabilitation as a means o f salvage when irreparable 

damage has been done.

Evaluation o f  M DT care is affected by a number o f issues, including the effectiveness o f 

each team member, the setting for the provision o f team care and the measurement o f the 

outcome o f this intervention. These issues will now be examined.
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1.6 The Multidisciplinary Team and Rheumatoid Arthritis

The goals o f the M DT in the management o f the disease centre on symptomatic relief, the 

prevention o f disease progression, restoration o f function and patient education. Frequent 

communication between team members aids treatment planning and progression. The 

individual role o f each multidisciplinary team member combines effectively to create a 

comprehensive approach to the treatment o f RA. A brief synopsis o f the treatment 

provided by each team member and evidence for its effectiveness will now be outlined.

1.6.1 Medical Team

The medical management o f RA focuses on drug therapy. The aim o f drug therapy is to 

minimise pain, stiffness and joint swelling, retard joint damage and reduce future disability 

(Klinkhoff 2000). The effects o f  medications can help reduce inflammation and pain and 

thus allowing patients to fully partake in rehabilitation programmes (ACR Guidelines 

Committee, 2002). Currently available standard drug therapy o f  RA can be divided into 

three classes; non-steroidal anti-inflammatory drugs (NSAlDs), corticosteroids and 

second-line agents (known as remission inducing, slow-acting and disease modifying anti

rheumatic drugs (DMARD).

NSAIDS have anti-inflammatory, analgesic, antipyretic effects and inhibit thrombocyte 

aggregation (Gotzsche 2000). Pain is thus decreased leading to improved function. 

Corticosteroids have both anti-inflammatory and immunoregulatory effects. Drugs such as 

oral prednisolone, are the most potent suppressors o f inflammation and may be needed to 

control severe polyarticular disease until DM ARD’s have been added and become 

effective. These drugs are used if  a patient continues to have active inflammation and 

functional disability despite the use o f an NSAID. However, this type o f therapy is difficult 

to discontinue once commenced and is not intended for long term use.

DMARDS are now preferred to the use o f symptom controlling drugs (Madhok and Capell 

1999). An outcome model proposed by the American Rheumatism Association Medical 

Information System group (ARAMIS) in 1999 points to the early introduction o f DMARD 

therapy to allow greater effects on long term outcomes.

The list o f commonly used DMARDS includes hydroxychloroquine, sulphasalazine, 

methotrexate (MTX), cyclophosphamide, gold, D-penicillamine and azathioprine.
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Recently, new biological agents such as infliximab, etanercept and leflunomide, have been 

approved for use in treating the disease. Etanercept and infliximab are Tumor Necrosis 

Factor (TNF)- [alpha] antagonists that have powerful anti-inflammatory effects, while 

Leflunomide reduces inflammation by targeting a key enzyme o f the de novo pyrimidine 

synthesis (Smolen et al 2000).

Com bination Therapy

DMARDS can be used in isolation or are combined to provide the optimal treatment for 

the patient. Typically, a second drug is added when the patient has had insufficient 

response to the first (Boers and Ramsden 1991). In an update o f  combination therapy, 

Pincus et al (1999) states that a preventative strategy is occurring in which earlier, more 

aggressive treatment with DMARDS is being used.

1.6.2 Surgery

Orthopaedic surgery is considered when, despite optimal treatment, the patient has 

unacceptable pain and/or limitation o f function due to structural joint damage. Surgical 

procedures performed in RA patients include; carpal tunnel release, synovectomy, 

resection o f  the metatarsal heads and total joint arthroplasty (ACR Guidelines Committee 

2002 ).

1.6.3 Physiotherapy

Physiotherapy management focuses on the relief o f pain, prevention o f disability, 

restoration o f function and patient education. Physiotherapists avail o f  a wide variety o f 

modalities to decrease inflammation and provide pain relief. Traditional methods such as 

ice (in the acute stage) and heat (in the chronic stage) are employed in conjunction with 

other modalities such as short wave diathermy, interferential therapy and ultrasound to 

achieve these aims.

Electrotherapeutic modalities are useful adjuncts to treatment. Benefits include pain relief 

by altering the pain gate mechanism, increased circulation, muscle contraction to aid 

strengthening o f  weakened muscle groups and nerve stimulation. Recent work from the 

Chartered Society o f  Physiotherapists (CSP) in the United Kingdom (Hurley et al 2002) on
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the cHnical effectiveness o f physiotherapy in the treatment o f RA noted that there is a 

paucity o f good quality studies on electrotherapy to confirm its usefulness.

Exercise is extensively used in the treatment o f the patient with RA. Studies in this area 

have highlighted the beneficial effect o f exercise on patients with RA. Both strengthening 

and aerobic exercise programmes have been investigated (M cM eekan et al 1999, Hakkinen 

et al 1999, Bostrom et al 1998, Ekdahl et al 1990, van den Ende et al 1996, Hudgins et al 

1997, Lyngberg et al 1994, M inor et al 1989 and Harkcom et al 1985). Specific muscle 

training can increase the performance o f functional activities and aerobic training can have 

a positive effect on general physical well being, without a deleterious effect on disease 

activity. However, more work needs to be conducted in this area to identify a standard 

programme o f exercise for patients with rheumatoid arthritis.

Hydrotherapy is the performing o f exercises in water and provides physiological as well as 

psychological benefits (Hall et al 1996). The intensity o f  training in water was investigated 

by Stenstrom et al (1991) who found no deleterious effects on disease activity or 

radiological progression in a group o f patients with RA involved in a dynamic intensive 

hydrotherapy programme. Similar findings were noted by Sanford-Sm ith et al (1998) who 

found no increase in disease activity following a ten week, three weekly session 

programme for this patient group.

1.6.4 Occupational Therapy

Occupational therapy (OT) addresses issues such as joint protection, relaxation and energy 

conservation for activities o f daily living (Chan 1998).

Splints are frequently provided to aid in resting and protection o f joints or to facilitate 

activities o f daily living. Patient education is also provided on issues such as energy 

conservation, jo in t protection and vocational issues. The OT may also be involved in the 

provision o f aids and appliances for facilitation o f activities o f  daily living as well as in the 

provision o f custom-made footwear. Finally, the OT is involved in the training o f 

relaxation techniques for incorporation into daily living.
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1.6.5 Nursing Care

Recent developments in the nursing profession have seen the evolution o f  the clinical nurse 

specialist. Newbold (1996) purports that it is reasonable to suggest that specialist 

rheumatology nurses may be key players in the process o f helping patients to cope with 

RA.

The role o f  the rheumatology nurse specialist involves nursing care, drug monitoring and 

counselling (M adigan and FitzGerald 1999). The rheumatology nurse specialist is also a 

key figure in the education o f patients with RA. Education o f patients with the disease is 

multifaceted, focusing on medication, disease process, coping with the disease and 

everyday life and has been shown to increase patient compliance with drug regimes (Brus 

et al 1998, Lindroth et al 1997, Taal et al 1997). With regard to nursing care, Pigg (1990) 

states that the rheumatology nurse can act as the co-ordinator o f the activities, instructions 

and orders o f other care providers.

1.6.6 Social W ork

The medical social worker is involved in maximising the patient’s welfare and well being. 

They are involved in assessing the patient’s abilities to cope with the disease. In some 

centres, the social worker is involved in counselling o f the rheumatoid patient as well as o f 

relatives, if  required. They also offer information on financial issues such as eligibility for 

medical payments and grants, as well as information relating to benefits and allowances.

1.6.7 Chiropody/Podiatry

Due to the frequent involvement o f the feet in RA, foot care is important. Thus the services 

o f the chiropodist are valuable, while the podiatrist is involved in the provision o f orthotic 

and corrective footwear.

1.7 Inpatient and Outpatient Multidisciplinary Team Care

As previously mentioned, M DT care for the patient with RA can be provided on an 

inpatient or an outpatient basis. The literature examining the provision o f care in each 

setting will now be reviewed.
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1.7.1 Inpatient Care

Hospitalisation o f  the patient with RA has long been considered the cornerstone o f 

treatment (Conaty et al 1971). The RDU developed to provide MDT care in an inpatient 

setting, to educate patients, providers and the public and to facilitate research (Clarke et al 

1993).

Vliet Vlieland et al (1995) examined sixty-three patients with the disease having received 

inpatient multidisciplinary team care. The mean length o f stay was forty-seven days. The 

rehabilitation team consisted o f a rheumatologist, physiotherapist, occupational therapist 

and a medical social worker. The team held weekly meetings to discuss patient progress. 

Various outcome measures were evaluated including disease activity [a) patient global 

estimation o f pain, disease activity and fatigue on a visual analogue scale, b) physicians 

estimation o f global disease activity, c) swollen joints, d) Ritchie Articular Index, e) early 

morning stiffness duration, f) Erythrocyte Sedimentation Rate and C-reactive Protein] and 

function [a) Health Assessment Questionnaire, b) Dutch Arthritis Impact Measurement 

Scale (AIMS) and c) grip strength]. Radiographs o f  joints were also recorded.

The patients included in the study had all been non-responsive to outpatient management 

and all patients displayed improved disease activity, function and emotional status post 

inpatient treatment. The authors concluded that multidisciplinary treatment in an inpatient 

unit was beneficial for patients with rheumatoid arthritis with active disease and 

deteriorating function.

Similarly, M cCarthy et al (1989) evaluated twenty-six patients five years post treatment in 

a multidisciplinary inpatient unit, where patients received medical intervention, nursing 

care, physiotherapy, occupational therapy and were referred for orthopaedic surgery if 

necessary. Outcome measures evaluated disease activity as well as recording functional 

abilities and aids and appliances utilised. A significant improvement was noted in disease 

status (p<0.001) from referral five years earlier to the follow-up assessment. Function had 

also improved, with more patients contained in a better functional class that at initial 

assessment. However, the authors felt that drug therapy probably played a significant role 

in this improvement during the follow-up period. Yet, it was concluded that MDT care 

helped optimise outcome from rehabilitation. A difficulty with this study was the follow- 

up after five years. The extent o f treatment in the intervening time was not described 

beyond “continuing care in the rheumatology clinic” and “under care o f  a general
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practitioner” . Accurate cause and effect conclusions would be difficult under these 

conditions due to the number o f confounding variables that could exist.

In 2001 Kennedy et al conducted work in the same unit as that examined by McCarthy et 

al (1989). Twenty-two patients with RA were evaluated at admission to and on discharge 

from the unit. Outcomes o f treatment recorded for each patient included measures at the 

levels o f impairment, disability and handicap. Improvement was seen following treatment 

at all levels. A limitation o f the work was the small, non-randomised sample o f 

convenience that was included, which did not allow for a statistically significant 

improvement to be drawn. Nevertheless, an improvement was seen in all o f the outcome 

measures, suggesting a beneficial effect from the period o f  rehabilitation.

Nonetheless, despite the belief and availability o f some evidence for a beneficial effect 

from inpatient multidisciplinary treatment, the role o f the inpatient rheumatic disease unit 

appears to be changing. Economic constraint issues appear to be playing a role in this 

decline (Clarke et al 1993, Blocka 1994) and resulting in the provision o f  multidisciplinary 

care in a less costly outpatient setting. The provision o f care in an outpatient setting 

eliminates the need for an overnight stay and thus removes this so called “hotel” cost from 

the overall direct hospital cost, leading to substantial reduction in the cost o f  providing 

multidisciplinary care.

1.7,2 Outpatient Care

As outlined above outpatient care eliminates the need for an overnight stay in a hospital, 

with obvious benefits to the health care provider and to the patient due to the minimising o f 

disruption to their daily lives. The outcome o f this type o f care^ has been examined by a 

number o f authors.

In 1999 Scholten et al randomised thirty-eight patients to a two-week multidisciplinary 

training programme for one year and thirty patients to a control group, who started the 

training programme a year later. The programme was a multidisciplinary cooperation 

between rheumatologists, orthopaedic surgeons, psychologists, physiotherapists and social 

workers. Outcomes recorded for each patient included the HAQ, the Freiburg 

Questionnaire o f  Coping with Illness (FQCI), the Beck Depression Inventory.

 ̂ It should  be noted in a d v a n ce  that outpatient care d o es not a lw a y s refer to m u ltid isc ip lin a ry  care. O utpatient 

care m ay sim p ly  be the care o f  the rh eu m ato log ist on ly .
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The cognitive-behavioural and environmental impact o f  the programme was also 

measured. A significant improvement (p<0.05) was noted in all measures following 

assessment one-year post enrolment to the programme in the training group. No significant 

improvements were noted in the control group. A five-year follow-up o f all the patients 

noted increased improvement in function and coping compared to the baseline scores. The 

depression scores had returned to normal. A multidisciplinary outpatient programme may 

provide substantial benefits to patients with RA. Unfortunately, the study by Scholten et al 

did not record any disease activity measures and thus does not allow for any conclusions to 

be drawn on that aspect o f  disease.

Jacobssen et al (1998) compared forty-one patients with disease duration o f less than two 

years (group 1) and forty-six patients with disease duration o f more than two years (group 

2). Both groups received a multidisciplinary structured day-care programme, o f three- 

weeks duration. The M DT consisted o f a rheumatologist, a nurse, a physiotherapist, an 

occupational therapist and a social worker.

The collection o f  outcome measures recorded for each patient included the HAQ and 

Signals o f Functional Impairment (SOFI), the Ritchie Articular Index, a 44 swollen joint 

count, patients perception o f  disease, pain on a visual analogue scale (VAS) and overall 

disease activity score (DAS). Following treatment, all outcome measures had improved, 

with a 20% improvement in all outcome measures seen in 28% o f patients in group 1 and 

in 26% o f patients in group 2. However, this was a non-randomised, uncontrolled study 

and must be considered in the context o f these limitations.

Outpatient care was again examined in 1995 by Schned et al in the USA. In this 

randomised study, outpatient team management (n = 57) was compared to traditional, one 

to one non-team managed care (n = 50). Team management consisted o f an education 

programme and regular team meetings, involving a rheumatologist, a mental health 

specialist, a social worker, a podiatrist, a nurse, a dietician, a physiotherapist, an 

occupational therapist, a research assistant and a project director. Treatment administered 

to the patients in the team group was based on a needs assessment telephone call. Measures 

used to assess the outcome o f  treatment included disease activity measures, functional 

measures as well as depression scores. All direct and indirect costs were also recorded. No 

difference was found between the two groups following treatment in Ritchie Articular 

Index scores, early morning stiffness duration, functional classification, HAQ and AIMS 

scores or the Beck Depression inventory. No difference in costs was noted either. This
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would suggest that multidisciplinary care is no more advantageous to the patient than 

regular outpatient care. However, the programme provided was based on a telephone 

assessment and perhaps a more comprehensive assessment would lead to a more 

efficacious outcome.

A mixed benefit following outpatient multidisciplinary team care was noted by Ahlmen et 

al (1988). Fifty-nine female patients with RA were randomised to receive MDT outpatient 

care (n = 31) or regular outpatient care provided by a physician, with referral to other 

health professionals as required (n =28). The M DT was similar to other studies, meeting 

regularly to discuss patient progress. Measures o f outcome included disease activity 

measures, functional measures and the Body Symptom Scale, Sickness Impact Profile 

(SIP) and the M ood Adjective Check list. An overall improvement was noted in the SIP in 

the MDT group, with no difference noted in disease activity measures, function or self- 

rated physical discomfort. This would suggest that the main benefit o f  the MDT care in this 

study was at the level o f activities o f daily living and quality o f life.

Finally Katz et al (1968) in another study from the USA, evaluated a group o f patients (n = 

20) who had received comprehensive care from a multidisciplinary team of professionals 

as defined in the other studies, compared to a group o f patients who received home care (n 

= 20). Outcome measures recorded were the Lansbury Articular Index, walking ability and 

level o f  house confinement. The patients who received comprehensive care had less 

deterioration in activities o f daily living and in socio-economic function (p=0.08) as well 

as in the Lansbury Index (p = 0.06).

M ultidisciplinary team care appears to be beneficial in the management o f  a complex 

multisystem disease such as rheumatoid arthritis. A review o f the literature on 

multidisciplinary team care suggests that cooperation by a group o f professionals with 

diverse skills is favourable in the management o f this disease. Provision o f  this type o f care 

appears to be advantageous in either setting. However, debate centres around the optimal 

setting for the delivery o f  M DT care for this patient group. This issue will be examined in a 

detailed review o f the literature comparing the two settings in the subsequent section
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1.8 Inpatient and Outpatient Rehabilitation Settings

1.8.0 Introduction

Whether efficient patient care can be more effectively achieved in an inpatient or 

outpatient basis is an on-going cause for debate. M ultidisciplinary services are integrated 

comprehensively within both inpatient and outpatient rehabilitation settings. Evidence for 

the beneficial effects o f  such teams has previously been detailed. Economic costs play an 

increasing role in the provision o f health care; therefore the cost effectiveness o f each 

setting, along with the outcomes o f intervention must be considered. No previous research 

o f this kind has been conducted in the area o f effectiveness o f rheumatology rehabilitation 

settings in Ireland.

The objective o f  this review was to determine the effectiveness o f  inpatient and outpatient 

multidisciplinary team care for patients with rheumatoid arthritis.

1.8.1 Search Strategy

A search o f Medline from 1966 to 2003, recent Cochrane Reviews, CINAHL from 1982 - 

2003. AMED since 1985, Pedro since 1929 and Database o f  Abstracts o f Reviews o f 

Effectiveness was completed. The search terms used were rheumatoid arthritis, patient care 

team, inpatients, outpatients, rehabilitation and hospitalisation. The articles returned by the 

search were obtained in full text form from relevant libraries and references o f each article 

checked for further possible citations. A review o f proceedings o f conferences in the area 

o f rheumatology was also conducted and yielded one abstract. Communication by e-mail 

with the authors returned that the abstract had not yet been published in long form. Articles 

in English that reported on inpatient versus outpatient care were review'ed (n=9). The 

results are presented in tabular form (Tables 1.2 a, b, c, d) initially and subsequently in 

long form.

The inclusion criteria were studies comparing inpatient and outpatient care for patients 

with rheumatoid arthritis that offered multidisciplinary team care in at least one setting. 

Exclusion criteria were studies that only included one setting and that did not include 

patients with rheumatoid arthritis as its study participants.

The methodological quality o f the studies included was completed using set criteria (see 

section 1.8.3).
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1.8.2 Legend

AIMS: Arthritis Impact M easurement Scale
CRP: C-Reactive Protein
DAS: Disease Activity Score
EMS: early morning stiffness
ESR: Erythrocyte Sedimentation Rate
FSQ: Functional Status Questionnaire
HAQ: Health Assessment Questionnaire
Hb: haemaglobin
IP: inpatient
LOS: length o f  stay
MA: mean age
MACTAR: M cM aster-Toronto Arthritis patient function preference questionnaire
M DD: mean disease duration
MDT: multidisciplinary team
MLOS: mean length o f  stay
N/A: not applicable
OP: outpatient
O T: occupational therapy
Pt: patient
PT: physiotherapy
QoL: Quality o f  Life
RDU: rheumatic diseases unit
RAQoL: Rheumatoid Arthritis Quality o f Life
RF: rheumatoid factor
S/W: social work
VAS: visual analogue scale

1.8.3 M ethodological Quality o f Studies Reviewed

The studies included in this review were critically appraised with respect to validity. This 

appraisal was conducted consistent with the recommendations o f  the Cochrane 

Collaboration, as found in the Cochrane Reviewers Handbook 2003 (Alderson et al 2004). 

According to this method o f appraising study quality, there are four sources o f systematic 

bias in trials o f  the effects o f healthcare: selection bias, performance bias, attrition bias and 

detection bias.

Selection Bias

Selection bias refers to bias in the methods used to assign subjects to an intervention. An 

appropriate method o f assigning patients will prevent foreknowledge o f treatment 

assignment. Thus, when a potential subject is being assessed for their eligibility to a trial, 

those involved in subject recruitment and the subjects themselves should remain unaware 

of the next assignment in the sequence until after the patient has been deemed eligible. 

Following assignment, allocation o f assignment or the decision about eligibility should not
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be open to alteration. Ideally, the assignment sequence should be generated using true 

randomisation and subsequently administered by an individual not responsible for 

recruiting subjects. Concealment o f the allocation method is more important in preventing 

bias than the generation o f the allocation sequence (random number table, alternation). 

Thus, studies can be judged on the method o f allocation concealment (Alderson et al 

2004). Studies should provide evidence that allocations were not known until at least the 

point o f  allocation. Approaches to ensure adequate concealment include: centralised 

allocation (allocation by a central office unaware o f subject characteristics); pre-numbered 

or coded identical containers administered serially to participants; sequentially numbered, 

sealed, opaque envelopes or an on-site computers system kept in a locked unreadable 

computer file that can only be accessed after the characteristics o f an enrolled subject are 

entered.

Unsuitable methods o f  allocation include birth dates, medical record number or day o f the 

week. If the method o f concealment is not stated, adequacy should be considered unclear. 

Thus, there are four possibilities when reviewing the issue o f selection bias in studies: 

adequate, unclear, inadequate or allocation concealment was not used.

Performance Bias

Performance bias refers to systematic differences in the care provided to the study 

participants in the com parison group other than the intervention under investigation. 

Methods to protect against performance bias include “blinding” those providing and 

receiving care so that they are unaware o f the group to which they have been allocated. 

Performance bias was rated as “met”, “unmet” or “unclear” .

Attrition Bias

Attrition bias refers to systematic differences between the comparison groups in the loss o f 

participants from the study. Attrition bias was rated as “met” , “unm et” or “unclear” .

Detection Bias

Detection bias refers to systematic differences between the comparison groups in outcome 

assessment. Ideally, those involved in the assessment o f outcomes should be “blinded” to 

patient allocation. Detection bias was rated as “met”, “unmet” or “unclear” .
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Approaches to sum m arise the validity o f studies

The approach recom mended by Alderson et al (2004) to rate validity is to summarise the 

criteria used so as to derive an overall assessment o f how valid the results o f each study are 

(Table 1.1).

Table 1.1 Assessment o f  Overall Study Validity

Risk of Bias Interpretation Relationship to individual 
criteria

A. Low risk o f bias Plausible bias unlikely to 
seriously alter the results

All o f criteria met

B. Moderate risk of bias Plausible bias that raises 
some doubt about the 
results

One or more o f  the criteria 
partly met

C. High risk of bias Plausible bias that 
seriously weakens 
confidence in the results

One or more criteria not 
met.
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Table 1.2(a) Studies comparing Inpatient and Outpatient rehabilitation

S tudy  Design P artic ip an ts In terven tions O utcom e
M easures

Results C onclusion C osts Follow -up C o u n try

Lee et 
al 1974

Non
randomised 
study o f  4 
weeks duration

N = 30

M.A: 53.2 
years

M.D.D: 4.4 
years

IP MDT care 
(n =  16)

OP: routine
care
( n = 1 4 )

-Articular
Index
-Pain
-EMS
-Ring size
-ESR
-Radioactive 
Technetium o f 
both knees

Inpatients had 
significant 
improvement 
in articular 
index at end o f 
4 weeks 
(p<0.05) 
Outpatients did 
not improve 
significantly

Inpatient MDT 
treatment 
superior to 
Outpatient care

N ot included N ot included Great Britain

Spiegel 
et al 
1986

1-year 
prospective 
nonrandom ised 
trial

N = 92

M.A: 58 years

MLOS: 13 
days

IP M DT care 
(n = 49)

OP regular 
care from 
rheum atologist 
(n = 43)

-50ft walk test 
-grip strength 
-ESR
-68 Joint count 
-Physician 
estimate o f 
disease activity 
-5 point jo in t 
deformity for 
44 joints 
-AIM S

IP’s had a
significant
improvement
in disease
activity,
function,
(p<0.01) and
mental health
scores
(p<0.05)

Inpatient MDT 
treatment 
superior to 
regular
outpatient care

N ot included N ot included USA



Table 1.2(b) Studies comparing Inpatient and Outpatient rehabilitation

S tudy  Design P artic ip an ts In terven tions O utcom e
M easures

Results Conclusion C osts Follow -up C o u n try

A nderson  
e t a l  1988

N on
random ised 12 
week study

N = 26
M.A: 63.9 
years

M.D.D: 10 
years

IP: M DT care 
(n = 1 6 )
OP: rest, 
regular home 
physical 
modalities and 
exercise 
( n = 1 0 )

-RF
-ESR
-EMS
-Pain via VAS 
-Grip Strength 
-56 joint count 
-FSQ

Significant 
improvement 
in the IP after 
12 weeks
(p<0.001)

IP M DT care 
superior to 
regular OP 
care

Direct costs 
for both 
groups 
IP: $5,417 
OP: $459 
Follow-up 
cheaper by $99 
in IP group.

Yes after 2 
years

Improvement* 
in both groups 
in EMS, pain, 
grip and jo in t 
score

USA

Helewa 
e t a l  1989

19-week 
random ised 
clinical trial

N = 71
(female only)

IP: M DT care 
+ OP follow- 
up (n = 35)

OP: M DT care 
(n = 36)

Pooled Index 
-Joint count 
-Grip strength 
-EMS 
-ESR 
-Function

Pooled index 
better in IP
(p<0.002).
IP produced 3- 
fold increase 
in efficacy; 
2.5-fold costT

IP treatment 
more effective 
clinically and 
economically

Direct costs 
higher in IP 
group

Indirect costs 
equal in both 
groups

N ot included Canada

H a rt e t al 
1995

Random ised 
controlled trial

N = 54 
MA: 55 years

IP: MDT care 
OP: M DT care

-M ACTAR 
-Patient & 
Caregiver 
Satisfaction

No significant 
difference 
found between 
two groups

Both groups 
equal

Not included At 3 months: 
no difference 
between 
groups

Canada



Table 1.2(c) Studies comparing Inpatient and Outpatient rehabilitation

Study
Design

P artic ip an ts In terven tions O utcom e
M easures

Results C onclusion Costs Follow -up C o u n try

N o rdstrom  
et al 1996

21-day
controlled,
open
longitudinal,
cost
effectiveness
study

N = 26 IP: 21 day 
M DT care 
(n = 20)

OP: traditional 
Physio + 
rheum atologist 
care 
(n = 6)

-4 stage functional 
class
-joint score index 
-HAQ
-VAS for pain 
-Pain Disability 
Index
-VAS for work
ability
-Hb
-CRP
comprehensive 
Psychopathological 
rating Scale

After
treatm ent no
difference
between
groups in
Disease
Activity
Scores.
M ood was 
better in the 
IP group.

OP care 
more 
effective 
than IP

Yes,
All direct 
and
indirect
costs
included.

OP costs 
15.8% o f 
IP costs

At 6 months 

No
difference 
between the 
groups

Finland

V liet
V lieland et 
al 1996

1-year 
randomised 
clinical trial

N = 80 IP: M DT care 
+ routine OP 
care 
(n = 4 l)

OP: regular 
physician care 
( n  = 39)

-Pt estimation o f 
disease severity, 
pain, fatigue by 
VAS 
-EMS 
-joint count 
-E S R &  CRP 
-Dutch HAQ 
-Grip strength 
-Dutch AIM S 
-Xrays o f  hands, 
wrists & feet

After
treatment
IP’s
displayed a
significant
improvement
in more
outcomes
than
outpatients
(p<0.05)

IP care 
superior to 
OP care

Not
explicitly
measured

2 year; IP 
had greater 
im provem ent 
in all scores 
except HAQ, 
com pared to 
OP group. 
No
improvement
was
significant

The
N etherlands



Table 1.2(d) Studies comparing Inpatient and Outpatient rehabilitation

Study  Design P artic ip an ts In terven tions O utcom e
M easures

Results Conclusion C osts Follow -up C o u n try

L am b ert 
et al 
1998

Randomised 
controlled trial

N =  113 IP: MDT care 
(n = 57)

OP: MDT care 
(n = 56)

-modified 
HAQ 
-Ritchie 
articular index 
-ESR
-Hospital & 
Anxiety 
Depression 
Scale
-Steinbocker
functional
Class
-Health Utility

No significant 
difference in 
two groups 
(p>0.05) at 
discharge

No difference 
found between 
the two groups 
clinically.

In view o f  
slightly lower 
costs, OP care 
was favoured.

Yes, Direct 
and Indirect 
Costs for both 
settings.
Direct IP costs 
higher (£1253 
V £798).
Total costs 
sim iliar 
(£1789 {OP} 
v £ 2 0 2 l {IP}

At 1 year: 
equal
deterioration 
in both 
groups, but no 
significant 
difference 
between the 
two groups 
(p>0.05)

Scotland

T ijhu is 
et al 2002

Randomised 
controlled trial

N = 210 IP: MDT 
OP: M DT or 
Intensive OP 
care by 
Rheumatologist 
and
Rheumatology
Nurse

-HAQ
-M ACTAR
-Rand-36
-DAS
-Health Utility 
Rating Scale 
-RAQoL 
-Patient 
satisfaction

Significant 
improvement 
in fijnctional 
status, health 
utility and 
DAS (P<0.05) 
over time. 
Satisfaction 
lower in 
Nursing care 
group
(p<0.001)

Similar
clinical
outcome in ail 
three groups

Yes, direct 
and indirect 
for all three 
settings 
Total IP: 
€5000
Total OP: 

€4100
Total N. Sp.; 
€200

N o differences 
were detected 
between the 
three groups

The
Netherlands



1.8.4 Study Descriptions

The search for articles returned nine references for studies comparing inpatient and 

outpatient care. O f these, one was found in abstract form (Hart et al 1995). Correspondence 

with the author revealed that the study by Hart el al has been published in abstract form 

only.

1.8.4.1 Study Design

Five o f  the nine studies reviewed were randomised trials: Helewa et al 1989 (n= 71), Hart 

et al 1995 (n=54), Vliet Vlieland et al 1996 (n=80), Lambert et al 1998 (n=118) and 

Tijhuis et al 2002 (n=210). All randomised trials, with the exception o f Vliet Vlieland et al 

compared M DT IP care with M DT OP care. The study by Vliet Vlieland et al (1996) 

compared M DT IP care with regular outpatient care. Also, the study by Tijhuis et al (2002) 

included a third experimental group, care provided by a nurse specialist.

All inpatient treatment was M DT care involving at least medical, nursing and 

physiotherapy, while some availed o f  occupational therapy and social work intervention. 

Hart et al (1995) did not specify the team members involved in each setting.

The remaining four studies were non-randomised studies, comparing outpatient care with 

MDT care. In these studies, outpatient care consisted o f  regular rheumatologist care 

(Spiegel et al 1986), regular home physical modalities and exercise coupled with rest 

(Anderson et al 1988), physiotherapy and rheumatologist care as required (Nordstrom et al 

1996). No description o f  the outpatient care provided in the study by Lee et al (1974) was 

given.

Information on sample size calculations was provided in three studies (Helewa et al 

(1989), Vliet V lieland et al (1996) and Lambert et al (1998)).
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1.8.4.2 Participants

The mean age o f  patients involved ranged from 50 to 66 years. One study recruited women 

only (Helewa et al 1989). M ean length o f disease duration ranged from 3 to 12 years. All 

patients included in the R C T’s were patients with a definite diagnosis o f  RA (American 

College o f Rheum atology (ACR) diagnostic criteria 1987) and required admission for 

management o f  active disease. Helewa et al (1989) included women only to preserve the 

homogeneity o f  the study sample.

1.8.4.3 Outcome Measures

A number o f  outcome measures were utilised in all the nine studies. These can be grouped 

together as follows:

Laboratorv C ounts: Erythrocyte Sedimentation Rate, C-Reactive Protein, Rheumatoid 

factor and Haemaglobin.

Investigations: X-Rays and Radioactive technetium; grip strength, jo in t counts, morning 

stiffness and pain.

Functional Tests: W alk test. Physician and Patient global estimates o f  disease, functional 

indices, work ability.

Quality o f  Life: Arthritis Impact M easurement Scale, Health A ssessment Questionnaire,

Rand 36, Rheum atoid Arthritis Quality o f life (RAQoL) Questionnaire

Health Utility: Health utility rating scale, quality o f  well being scale and time trade o ff

There was a com prehensive list o f outcome measures included in the R C T’s reviewed. The 

majority o f these studies included measures o f  disease activity such as ESR (Helewa et al 

1989, Vliet V lieland et al 1996, Lambert et al 1998 and Tijhuis et al 2002), CRP (Vliet 

Vlieland et al 1996), a VAS for pain (Vliet Vlieland et al 1996), a jo int count (Helewa et al 

1989, Vliet V lieland et al 1996, Lambert et al 1998 and Tijhuis et al 2002) and EMS 

(Helewa et al 1989 and Vliet Vlieland et al 1996). This represents a wide range o f outcome 

measures, in line with recommendations for the use o f  outcome measures in rheumatology 

such as OM ERACT (Outcome Measures for the Evaluation o f Rheum atoid Arthritis 

Clinical Trials) (Dequeker 1999).

With regard to disability measures, the more commonly used measures were the HAQ 

(Vliet Vlieland et al 1996, Lambert et al 1998 and Tijhuis et al 2002). The AIMS was also

51



jsed (Vliet Vlieland et al 1996). The HAQ and the AIM S2 are two disease specific quality 

) f  life/disability measures developed for use in patients with a rheumatological disorder. 

Finally, generic quality o f  life measures (Quality o f Well Being Scale and RAND-36) were 

ised in two studies only (Lambert at al and Tijhuis et al 2002). Use o f  a generic quality o f 

ife measure enables to collection o f utility values and thus the com parison o f  outcomes 

icross differing disease categories.

1.8.4.4 M ethodological Quality o f Included Studies

Overall, the methodological quality o f  the nine studies reviewed was poor. Just two o f the 

studies (Helewa et al 1989 and Tijhuis et al 2002) had moderate bias (one or more o f the 

criteria partly met) (Table 1.3). The remaining studies had high bias. Selection bias was the 

criterion that was most inadequately met, with the applicable studies all providing unclear 

nethod o f selection bias. M ethods o f allocation included randomly assorted cards placed in 

sealed envelopes (Tijhuis et al 2002. Lambert et al 1998) and Vliet Vlieland et al 1996), 

A'hile a random num ber table was used by Helewa et al (1989). No method o f allocation 

«vas provided by Hart et al (1995). Thus, with regard to selection bias, methods o f 

lUocation used in the five studies were unclear.

•Performance bias was unmet in the majority o f the studies reviewed, with just two studies 

Helewa et al 1989 and Tijhuis et al 2002) having unclear methods o f performance bias. 

Detection bias was met in two studies only (Helewa et al 1989 and Tijhuis et al 2002). 

Both studies used independent assessors who were blinded to the allocation on the 

participants.

Finally, attrition bias was reviewed as follows: less that 20% loss at follow-up (or greater 

-han 80%) o f  initial participants completing the study) was rated as met. This method o f 

less than 20% attrition rate at follow-up was used by the Cochrane M usculoskeletal Group 

in the systematic review o f multidisciplinary rehabilitation for fibromyalgia and 

nusculoskelatal pain in working age adults (Karjalainen et al 2000). Thus, attrition bias 

vvas met by all but one o f the studies (Hart et al 1995).
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Table 1.3 Methodological Quality o f  Each Study

Lee et al 
1974

Spiegel et 
a l 1986

Anderson et 
al 1988

Helewa et 
a l 1989

Hart et 
al 1995

Nordstom et 
al 1996

Vliet
Vlieland et 
al 1996

Lambert et 
a l 1998

Tihjuis et 
al 2002

Randomised No No No Yes Yes No Yes Yes Yes
Selection Bias Not

applicable
Not
applicable

Not
applicable

Unclear Unclear Not
applicable

Unclear Unclear Unclear

Performance
Bias

Unmet Unmet Unmet Unclear Unmet Unmet Unmet Unmet Unclear

Detection Bias Unmet Unmet Unmet Met Unmet Unmet Unmet Unmet Met
Attrition Bias Met Met Met Met Unmet Met Met Met Met

Risk of Bias High High High Moderate High High High High Moderate



1.8.4.5 Follow-up

As mentioned previously, six studies ((Anderson et al (1988), Hart et al (1995), Nordstrom 

et al (1996), Vliet Vlieland et al (1996), Lambert et al (1998) and Tijhuis et al (2002) 

included a follow-up assessm ent o f the study participants. These follow-ups ranged in time 

from three months (Hart et al 1995) to six months (Nordstrom et al 1996), to one year 

(Lambert et al 1998 and Tijhuis et al 2002) to two years (Anderson et al 1988 and Vliet 

Vieland et al 1996). A follow-up assessment within three to six-months post intervention 

should capture the endurance o f  benefits (or loss o f  benefit) obtained by the patient from 

treatment. A follow-up assessm ent conducted one or two years later would include more 

disease events (such as flare up, medication changes) and attributing benefits at that time 

point to the beneficial effect o f  M DT care is more difficult. Follow-up after one year or 

longer would provide inform ation regarding the course o f  the disease and the consequences 

o f the disease (participation in employment and society). Thus, follow-up should be 

included primarily in the short term and in the presence o f unlimited resources, a longer- 

term follow-up should also be included.

1.8.4.6 Study Timepoints

A variety o f  study lengths and evaluation timepoints were used in the studies reviewed. 

The non-randomised studies varied in length from 21 days (Nordstrom et al 1996) to four 

weeks (Lee et al 1974), to 12 weeks (Anderson et al 1988) to one year (Spiegel et al 1986). 

With regard to the randomised studies one study followed patients over a 19 week period 

and performed assessm ents at 0, 3, 7, 11 and 19 weeks (Helewa et al 1989), while Vliet 

Vlieland et al (1996) followed patients over a one-year period and evaluated them at 0, 2, 

4, 12 and 52 weeks. The assessm ent at 52 weeks was a follow-up review. Assessments on 

admission for treatm ent, at discharge and a 12 month follow-up were conducted by 

Lambert et al (1998), while Tijhuis et al (2002) assessed patients over a one year period 

and included assessm ents points at study entry and after 6, 12, 26 and 52 weeks. Thus, all 

randomised studies had a baseline assessment followed by assessm ent at different 

timepoints, but all encom passing discharge and a one-year follow-up.
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1.8.5 Results

The literature search yielded just five randomised trials investigating the effectiveness o f 

inpatient versus outpatient care for patients with RA. O f these five studies, just two studies 

had moderate risk o f  bias (Helewa et al 1989 and Tijhuis et al 2002). O f these two studies, 

one found no evidence for a clinical difference between M DT inpatient and MDT 

outpatient care (or nurse specialist care) (Tijhuis et al 2002), while the other study found 

that MDT inpatient care was favourable to M DT outpatient care (Helewa et al 1898). All 

other studies had a high risk o f  bias; thus, caution must be exercised in reviewing their 

results.

Thus more research, o f  high methodological quality, is needed to add to the research base 

in the area.

On the basis o f the studies reviewed, future work in this area should consider a study 

design that is randomised, using a method o f random allocation that has been 

independently generated to reduce the risk o f  selection bias. However, researchers should 

endeavour to eliminate performance bias by finding methods to reduce this type o f bias. In 

addition, it would be preferable to have assessors blinded to the allocation o f  the patient 

when conducting the assessm ents to reduce the risk o f detection bias. Finally, every effort 

should be made to reduce attrition bias by ensuring that as far as possible all participants 

follow the study protocol, that all withdrawals are adequately recorded and that an 

intention to treat analysis is conducted to preserve randomisation.

With regard to the study participants a number o f  similarities emerged from the studies 

reviewed. These included the type o f  patient suitable for inclusion, namely patients over 

the age o f  eighteen with active RA and a definite diagnosis o f  the disease, as defined 

according to criteria used by the American College o f Rheumatology. The presence o f any 

other co-morbidity such as acute trauma, neurological or cognitive limitations would 

preclude a participant’s entry to the study. In addition the interventions under investigation 

should preferably be m ultidisciplinary in nature and provided on an inpatient (or day 

patient) and on an outpatient basis. Inclusion o f a follow-up is also warranted on the basis 

o f the studies previously conducted and in view o f the chronic nature o f  this disease. Six 

studies included a follow-up assessment o f  study participants (Anderson et al (1988), Hart 

et al (1995), Nordstrom et al (1996), Vliet Vlieland et al (1996), Lambert et al (1998) and
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Tijhuis et al (2002). The length of time before follow-up was conducted varied from three 

months (Hart et al 1995), to six months (Nordstrom et al 1996), to one year (Lambert et al 

1998 and Tijhuis et al 2002) to two years (Anderson et al 1988 and Vliet Vieland et al 

1996).

1.8.6 Discussion

Multidisciplinary team care is a frequent component o f the management o f the patient with 

RA. This type o f care can be provided on an inpatient or on an outpatient basis. However, 

despite the widely reported provision of this type o f care and its recommendation in the 

overall management of this patient group, only two studies with a moderate risk of bias 

have been conducted to date comparing the effectiveness o f MDT care in the two settings.

Methodological Quality o f  the Studies

The search for literature in this area yielded nine studies in English that have been 

conducted worldwide in this area. However, just five o f these studies were randomised and 

just two o f them had a moderate risk of bias. A common failing among the five randomised 

studies was the issue of blinding of the therapists and the patients. This is a difficulty with 

conduction of research in this area, as patients will inevitably know the arm of the study 

that they have been randomised to on the commencement o f treatment. Moreover, 

clinicians will be aware o f patient type and concealment o f patient inclusion in a study is 

impossible. Blinding of assessors can be achieved by having a neutral venue for 

assessment of all patients; thus the assessor is unaware of the patient’s treatment setting. 

However, this requires the availability of additional resources, which may not be feasible 

for all researchers. O f the two studies that had moderate risk o f bias, one study (Helewa et 

al 1989) concluded that inpatient MDT care was more effective than outpatient care. Yet, 

this study only included females with RA, thus preventing its applicability to males with 

the disease. The other study with high methodological quality (Tijhuis et al 2002) found no 

clinical difference between the two settings. Finally, intention to treat analysis (ITT), a 

feature of an RCT, was only included in one study (Lambert et al 1998). Explicit stating of 

the conduction o f intention to treat (ITT) analysis was not found in the studies by Helewa 

et al (1989) or Tijhuis et al (2002). ITT preserves randomisation, as all randomised patients 

are included in the final analysis regardless of their adherence to the study protocol. This 

approach of randomised, so analysed” protects the concept o f randomisation.
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Level o f  Scientific Evidence

The aim o f this literature review was to determine the effectiveness o f inpatient and 

outpatient team care for patients with RA. Two contradictory conclusions were found. 

Limited research-based evidence favouring inpatient M DT care was found, and equally 

limited research-based evidence was found indicating that no difference exists between the 

two settings. Thus, drawing a conclusion regarding the effectiveness o f  inpatient versus 

outpatient M DT care for patients with RA was hampered by the lack o f studies with 

acceptable validity, the variability in the use o f  outcome measures and the differences in 

the timing o f  the follow-up assessments. Thus additional good quality research using 

recommended outcome measures and with a short to mid-term follow-up is necessary to 

allow for more definitive conclusions to be drawn.

1.8.7 Conclusion

Rheumatoid Arthritis is a chronic disease, with enormous personal, societal and economic 

impact. Rehabilitation is a vital constituent o f the satisfactory management o f  the disease. 

Interventions aimed at reducing or reversing some or all o f  the symptoms o f the disease 

may result in decreasing the impact o f the disease at all affected levels. Provision o f care 

issues need addressing in light o f conflicting reports on the effectiveness o f current 

rehabilitation settings worldwide. Coupled with this is the increasing need for the efficient 

allocation o f resources in the health sector. This is especially relevant in the case o f RA, in 

light o f  its chronicity, multidimensional impact and enormous costs. Costs associated with 

the disease are substantial, both from a medical care and work disability perspective. 

Indirect costs o f the disease are considered to be higher than the direct costs o f medical 

care, which has obvious societal implications. To date, little work has been completed in 

Ireland on the im pact o f  the disease at any level. There is a limited volum e o f good quality 

research in the area o f  inpatient versus outpatient rehabilitation. Thus, it is difficult to 

conclude as to the supremacy o f  one setting. From a clinical perspective, based on the 

quality o f the studies reviewed, whether inpatient M DT care is favourable or whether no 

difference exists between the two settings is inconclusive. M oreover, the long-term 

benefits o f  care have not been ascertained. Further com parison o f  the two settings 

incorporating a good quality study design, follow-up in the short to mid-term, the use o f 

appropriate outcome measures and the measurement o f  costs is necessary to determine the 

effectiveness o f  inpatient versus outpatient M DT care for patients with RA.
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Chapter 2 -  Economic Issues in RA: A Review of the Literature

“There can be no economy where there is no efficiency"

Benjam in  Disraeli 1868

2.0 Introduction

Health Economics is concerned with the underlying truth that resources are limited. These 

resources (units o f healthcare) must be allocated in a manner to achieve optimal efficiency.

Efficiency is o f particular importance in rheumatoid arthritis in the context of its 

chronicity, increasing disability, significant impact on quality of life and the associated 

lifetime costs. In light o f this, a literature search was conducted in an attempt to review 

work conducted to date in the area o f economic evaluations in RA. Additionally, as the 

conduction o f evaluations into the economic consequences and costs o f rheumatological 

disorders is increasing and developing, a number of methodological issues specific to 

rheumatology will also be highlighted.

2.1 Health Economic Evaluation Techniques

Health economic evaluation comprises the systematic appraisal of the costs, benefits and 

the relative economic efficiency of the different medical interventions (Lair.bert and Hurst 

1995). As such, it is a useful tool for the provision o f valuable information regarding the 

effectiveness o f a health care programme. Thus, it is an important aid for health care 

decision makers involved in resource allocation by improving the quality and consistency 

of the decision making process.

Four main types o f economic evaluation exist, namely cost minimisation, cost 

effectiveness, cost utility and cost benefit. It is the nature o f the consequences of a 

treatment programme that results in different techniques for performing an economic 

evaluation. A cost o f illness study is not considered a distinct type o f economic evaluation 

due to its capacity to solely identify the costs associated with a disease and not to consider 

the efficacy o f treatments o f the particular disease. A basic economic evaluation will 

identify, measure, value and compare the costs and consequences of the alternative
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treatments/programmes being considered (Drummond 1997).

Outputs refer to the consequences o f a health care programme or the outcome o f care. A 

number o f  different forms o f  outputs exist and it is these differences that distinguish 

effectiveness, utility and benefits. Broadly speaking, a cost minimisation and cost 

effectiveness analysis measure outputs in effectiveness, a cost utility analysis measures 

outputs in utilities whereas a cost benefit analysis measures outputs in benefits or in 

monetary terms.

Cost M inimisation Analysis

A cost minim isation analysis (CMA) is conducted when two programm es are found to 

have similar outcom es following intervention, which is to say that the two interventions 

have equal consequences. In this scenario, the analysis conducted is concerned with the 

least cost alternative. The intervention with less input from a costs perspective is the 

preferred one. As such, a cost minimisation analysis is a type o f  cost effectiveness analysis, 

which has equal consequences, but differing costs.

Cost Effectiveness Analysis

A cost effectiveness analysis (CEA) is concerned with the costs and consequences o f 

health care programmes. It examines the ratio o f  net health care costs to net health benefits 

(W einstein and Stason 1977). CEA identifies the effect per unit o f  costs such as the 

number o f  life years gained per monetary unit spent. The costs are related to a single 

outcome, which may differ in magnitude between one health care programme and its 

alternatives.

One o f two conditions must exist for a CEA to be conducted: a) there should be one clear 

objective o f  treatment or b) there may be many objectives but all interventions produce the 

same effect (Drummond 1997). The chosen measure o f  effectiveness should preferably 

also relate to the final outcome, although an intermediate outcome may be used if  it has 

particular clinical relevance and is explicitly linked to the final outcome. No monetary 

value is attached to the outputs o f the programme under evaluation. Difficulties may arise 

in choosing a final outcome.

A programme is said to be more cost effective than another if  it produces equal
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effectiveness with lower costs or considerably more effective outcome than the 

comparative intervention with more costs. As such, it is an effective tool for providing 

information on strategies with similar outcomes. However, its main limitation is its failure 

to extend its m easurem ent o f  consequences, an issue that is addressed to a greater extent in 

a cost utility analysis.

Cost Utility Analysis

cost utility analysis (CUA) attempts to extend the CEA by examining more benefits 

from treatment. Thus, its focus is wider than that included in a CEA and can be used to 

compare differing disease conditions, with obvious benefits for health care providers and 

others involved in service planning and resource allocation in health. Gerard (1992) states 

“it is the ability o f  CUA to allow comparison across health care programm es by referring 

to a league table o f  results from CU A ’s that probably gives it its greatest benefits” .

The word utility relates broadly to preferences (Drummond 1997). A CUA is concerned 

with the incremental cost o f a programme from a particular viewpoint compared to the 

incremental health im provem ent gained and measures this in quality adjusted life years 

(QALY’s). The outcome from a CUA is expressed as the cost per QALY gained by 

undertaking one programm e over another.

QALY’s were first m entioned in 1968 (Klarman et al 1968). Broadly speaking, it is the 

cost per life-year gained by the differing treatment options and can be based on the utility 

measurements outlined above. The QALY is based on the notion that improvement in 

individual quality o f  life, improvement in quantity o f  life or both occurs following 

treatment (M cCabe and Akehurst 1997). It then com bines these two angles o f 

improvement and incorporates them into a single measure, the QALY (Figure 2.1).
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Figure 2.1 Quality Adjusted Life Years

Various metliods exist for measuring utilities, including rating and category scales, visual 

analogue scales, time trade o ff (TTO) and standard gamble, or preference-weighted 

indices like the Quality o f  W ell-Being Scale and the EuroQol-5D.

Again the m ethodological issues discussed in the section on CEA are relevant to this 

discussion on CUA. In addition it should be noted that intermediate outcomes are not 

possible in a CUA. Historically, CUA was seen as a more relaxed form o f CEA and hence 

is often considered by some authors, particularly in the USA to be such.

Cost Benefit Analysis

A cost benefit analysis (CBA) extends outside the realm o f health care and provides 

information on resource allocation decisions within and between differing sectors o f the 

economy. This approach requires that the consequences from a treatm ent programme be



measured in monetary terms. It compares the discounted future streams o f incremental 

programme benefits with incremental programme costs, with the difference between the 

two being the net societal benefit.

Incremental refers to the additional costs treatment A has over treatment B compared to the 

additional benefits from treatment A. As such, a CBA has a w ider scope. Nonetheless, the 

valuation o f  health in monetary terms is not straightforward and problems inevitably arise 

with attempts to place a monetary value on grief, fatigue and other intangible facets o f 

disease.

There are three main approaches to the monetary valuation o f  outcome:

1) willingness to pay (WTP),

2) the human capital approach

3) revealed preferences.

W illingness to pay uses survey methods to help people think about hypothetical health care 

scenarios, then to think about the existence o f an actual market existing for the treatment o f 

that problem and finally to determine the maximum that they would be willing to pay for 

this treatm ent programme. Two main approaches exist on w hat the WTP approach should 

be used to value. According to Drummond et al (1997) there are three main categories o f 

benefits that can result from health care interventions. Firstly, there are the immeasurable 

benefits to the individual from the reception o f  the intervention. Secondly, a number o f 

future costs for further interventions are avoided and thirdly, there is an increase in 

productivity subsequent to the improvement in health status. A restricted view o f the WTP 

approach argues that the approach should only value the benefits for which no other 

monetary value exists. In contrast to this approach the less narrow global perspective 

would ascertain how the individual would value a health care programme in a private 

market setting. Additionally, the WTP approach will attend to the definition o f the 

intervention under examination. This accounts for the occurrence o f outputs o f  certain and 

uncertain outcomes, as well as issues o f accessibility.

The human capital approach broadly refers to the concept that health care programme 

utilisation can be seen as an investment in an individual’s human capital. Thus in order to 

measure how much was invested in a health care programm e, the am ount o f  healthy time 

resulting from the treatm ent can be measured by quantifying the resulting production. This
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approach is the longest existing method for valuing health benefits. However, a major 

difficulty exists with the approach, namely its valuation o f  economic productivity. The 

value o f  the resulting economic contribution from the reception o f  intervention, that is the 

individual’s wages/salaries are taken as a measure o f their productivity. Such a method will 

automatically and erroneously eliminate a considerable fabric o f  the population, namely 

and obviously the unem ployed, housewives, carers, voluntary workers as well as disabled 

and older persons. The resulting bias against these (and possibly other) groups o f 

individuals may disproportionably overestimate the benefits from intervention.

Finally, the revealed preferences approach is based on individual preferences regarding the 

value o f increased or decreased risk in health as a trade-off against increased or decreased 

income. The approach is largely utilised to examine the relationships between particular 

health risks associated with certain dangerous and hazardous jobs and the resultant wage 

rates that individuals would require to undertake the job. As such it is particularly 

individual in its approach, a point that lends itself to the approaches main strength 

(Drummond et al 1997). W hile individuality may be its strength, it is also its weakness, as 

the analysis conducted in this area tends to be quite specific, thus limiting its applicability.

2.1.1 Cost o f Illness Studies in Rheumatoid Arthritis Research

A cost o f illness (COI) can be used as a basis for estimating the burden o f a disease 

(Koopmanschap 1998). However, this type o f analysis does not provide any information on 

effectiveness o f  treatments. Essentially, it is a means o f  cost analysis, with the result o f 

highlighting the costs o f  a disease, often for a previously unexam ined disease category. 

COI studies can be incidence or prevalence based, with incidence based studies providing 

extra information on the lifetime costs o f a disease. The analysis o f  costs can be a “bottom- 

up” approach, detailing costs from a patient/individual perspective or take the form o f a 

“top-dow n” analysis, where a portion o f each healthcare sector costs are allocated to a 

disease category.

Evidence o f  a COI study in RA can be seen in the work by Van Jaarsveld et al (1998) who 

conducted such work in The Netherlands, with the objective o f  estimating the annual direct 

disease-related cost o f  RA during the first six-years o f  disease onset. Four hundred and 

twenty-four patients with RA who had participated in a previous population based trial in 

treatment since 1990 were sent a questionnaire on costs due to RA. The response rate was
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86%. All direct costs such as costs o f health care workers, numbers o f  days o f admission to 

a care facility, medication costs, alternative medicines, monitoring for side-effects, 

travelling expenses and home adaptations were all recorded. It was found that the mean 

annual direct cost o f  RA was approximately Dfl.11550 per person. Interestingly, no 

increase in direct costs was found with increasing disease duration. As is evident from this 

study, a cost o f  illness study does not inform on the consequences o f treatment, it serves as 

a basis for the estimation o f the burden o f illness and it is in this context that it can help 

with policy making decisions by highlighting the extent o f  an illness amongst the 

categories o f  costs.

2.1.2 Cost M inimisation Analysis in Rheumatoid Arthritis Research

Studies involving a cost m inimisation approach are scarce in the literature on RA.

Lambert et al (1998) evaluated two rheumatology services for patients with the disease. 

The services were multidisciplinary in nature and were provided on an inpatient and on an 

outpatient basis. Outcomes from the service were equal from a clinical perspective, with 

outpatient treatment providing the least cost alternative treatment in cost terms.

2.1.3 Cost Effectiveness Analysis in Rheumatoid Arthritis Research

A number o f C EA ’s have been conducted in the area o f RA. These are primarily in the area 

o f drug therapy and are included for completion. There has been an increase in the 

conduction o f drug related economic evaluations in rheumatology on foot o f requirements 

for drug licensing and for funding procurement from health care providers for the 

continued provision o f  these expensive therapies

Choi et al (2000) conducted a cost effectiveness analysis o f  treatment options for patients 

with methotrexate (MTX) resistant RA. The treatm ent options were all drug based and 

included 1) etanercept and MTX , 2) etanercept monotherapy, 3) cyclosporine and MTX, 

4) triple therapy (hydroxychloroquine, sulphasalzine and M TX, 5) continuation o f MTX 

monotherapy and 6) no second line agent. Costs were detailed from a societal viewpoint. 

The costs included in the analysis were the direct costs associated with the different drug 

treatment options and the indirect costs incurred by the patient. Direct costs related to the 

medication costs, costs o f  monitoring during therapy, costs o f  toxicity arising from
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treatment and costs o f  surgery that could be reduced by effective treatment. Indirect costs 

were estimated as follows: the average wage for working age persons was estimated to be 

$24,076/year in 1994-dollar terms and was multiplied by work capacity achieved by each 

drug option under exam ination to estimate the cost o f lost work capacity. Following 

analysis, MTX therapy (5) cost $1,100 per ACR 20 outcome^. Triple therapy was the least 

expensive option, costing $1,500 more per patient than M TX therapy to achieve ACR 20 

outcome. The most efficacious option was the combination o f etanercept and MTX, 

achieving 38 times more per ACR 20 outcome than M TX therapy at a cost o f  $42,600 per 

ACR 20. A sensitivity analysis did not substantially alter the results. This study, albeit o f 

short duration (six months) demonstrated that despite being far more efficacious that MTX 

alone, combination with etanercept was far costlier and as such would need longer term 

evaluation to shed more light on the debate regarding its use in everyday practice.

In addition to this, the cost-effectiveness o f replacing diclofenac with a fixed combination 

o f misoprostol and diclofenac in patients with RA was exam ined by Kristiansen et al 

(1999). A decision tree (a method o f setting out complex sequences o f clinical alternatives) 

was determined to simulate six-months o f NSAID treatment for this patient group. A 

literature review provided the probabilities o f clinical outcomes. The Short Form 36 health 

survey (SF 36) was used to gain valuation o f  health states. It was found that the 

incremental cost o f  replacing diclofenac with the fixed diclofenac/misoprostol combination 

treatment was $72,700 per quality-adjusted life year gained for female patients. In male 

patients, the cost-effectiveness ratio was approximately twenty per cent higher. These 

patients had no risk factors associated with serious gastrointestinal (GI) complications. 

However, in patients w ith increasing risk factors for GI upsets, the cost effectiveness o f the 

combined treatm ent was higher at $16,000 when one risk factor was present and cost 

saving when three or more were present. A sensitivity analysis showed little deviation from 

the original results. Thus the practice o f  substituting diclofenac with the 

diclofenac/misoprostol com bination is cost effective if  its use is restricted to patients with 

RA at increased risk o f  serious GI upset.

’ A CR 20 refers to the ach iev in g  o f  a 20%  im provem ent in c lin ica l ou tcom es fo llo w in g  treatm ent as recom m ended by the 

A m erican C o llege  o f  R h eu m ato logy



In 1996 Anis et al examined the cost effectiveness o f cyclosporine (CyA), placebo, 

azathioprine and D-penicillamine in the treatment o f RA. The results o f  five randomised 

controlled parallel group clinical trials were analysed in a metaanalysis. The costs were 

examined from two perspectives, society and the Ontario M inistry o f  Health. Direct costs 

only were measured and discounting was not deemed necessary, as the study period was o f 

one-year duration only. There was no significant difference between the three drug options 

with respect to clinical effectiveness. Results from the perspective o f  the Ontario Ministry 

o f Health showed that the incremental cost o f CyA compared to azathiprine and D- 

penicillamine was approximately $1500 higher for the same clinical benefit. From a 

societal perspective, the incremental cost o f CyA was approxim ately $3,000 higher than 

azathioprine and D-penicillamine. Little deviation in the results was seen following 

sensitivity analysis. The choice o f CyA as a “value for m oney” option thus depends on the 

alternative uses o f  scarce resources and needs to be further explored.

Finally, the cost effectiveness o f  using liver biopsies to m onitor patients with RA for 

methotrexate induced cirrhosis was examined by Bergquist et al (1995). A decision 

analytic model was used to compare a strategy o f  no biopsy versus biopsy after five and 

ten years. It was found that biopsy after five years o f methotrexate treatment had a cost- 

effecliveness ratio o f $1,891,830 per life year saved. Biopsy after ten years o f methotrexate 

treatment had a cost-effectiveness ratio o f $52,374 per life year saved. It was found 

following sensitivity analysis that the cost-effectiveness o f biopsy depended most on the 

probability o f  cirrhosis. In conclusion, liver biopsy as a monitoring tool for methotrexate 

induced cirrhosis is not cost-effective.

The studies reviewed here all relate to pharmacoeconomics o f  drug therapy. In view o f the 

high cost factor associated with many o f the new biologic therapies for RA demonstration 

o f economic benefit will become an increasingly im portant factor for drug acceptance 

(Tugwell 2000). Yet, it can be argued that the economic consequences o f failing to slow 

the disease progression in this debilitating disease far outweighs the cost o f any available 

therapy for this disease, including the cost o f new biologic therapy (Lambert 2001).
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2.1.4 Cost Utility Analysis in Rheumatoid Arthritis Research

The literature search revealed a number o f  cost utility analyses. Again, these were 

primarily in the area o f drug therapy. The conduction o f  CUA in the area o f drug therapy 

represents an extension o f  the attempt to provide sound clinical and economic evidence for 

such treatments. The generation o f a QALY for these therapies allows for extended 

comparisons with other healthcare therapies and provides additional information for health 

care providers in the allocation o f resources.

The study by Thom pson et al (1998) exam ined the cost effectiveness o f auronofm therapy 

for patients with RA. The study was a multicentre, randomised clinical trial o f  six-month 

duration, com paring auronofm therapy to placebo. Three hundred and eleven patients were 

randomised to either group. Outcome measures included regular measures o f  clinical 

outcome, the Health Assessment Questionnaire and the Quality o f Well Being Scale, as a 

utility measure. Costs included a questionnaire to measure all direct costs such as 

hospitalisations, nursing home care, outpatient surgery, outpatient visits to other health 

professionals, medications, x-rays, laboratory tests, aids and appliances, other expenses 

and home help. The efficacy o f auronofm had been established earlier in the authors work 

as well as in other clinical trials. The results from the utilities data showed that the 

advantage o f the auronofm group over the placebo group was 0.88% o f perfect health. A 

few limitations to this study should be noted, namely the short duration o f examination 

(six-months) in view  o f the fact that auronofm may take three to six months to achieve 

benefit, the omission o f  a sensitivity analysis and the lack o f  statement o f  the perspective 

from which the costs were measured.

Another CUA conducted in the Netherlands by Verhoeven et al (1998) examined the cost- 

utility o f treatm ent in early RA. The study was a multicentre, randomised double-blind, 

fifty-six week trial. Patients were randomised to two groups with group 1 receiving 

combined, step-down prednisolone, M TX and sulphasalazine, while group 2 received 

sulphasalazine alone with a double placebo. Costs were elicited from a societal perspective 

and included direct costs o f  care only. Utilities were m easured by the standard gamble and 

rating scale methods (M aastrict Utility M easurement Questionnaire. Q A LY ’s) and were 

recorded at baseline, at twenty-eight weeks and again at fifty-six weeks. A sensitivity 

analysis was also performed. The clinical effectiveness o f  the combined treatment over the
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sulphasalazine had previously been determined. The mean total costs per patient in the 

first fifty-six weeks o f follow-up were $5519 for the combined treatment group compared 

to $6511 in the com parison group (p = 0.37). Baseline utility scores were similar in both 

groups, however at week twenty-eight, the rating scale scores increased by 0.24 and 0.15 in 

group 1 and 2 respectively. Standard gamble scores for the same time period increased by 

0.10 and 0.06 in group 1 and 2 respectively. At week fifty-six, most o f  these differences 

vere lost. QALY scores, as determined by area under the curve calculations demonstrated 

a significantly better gain o f  0.06 as assessed by the rating scale (p = 0.01) and 0.02 gained 

!^ALY as assessed by standard gamble, favouring the combined treatm ent group (group 1). 

t was concluded that com bined treatment was preferable. H owever two limitations to this 

vork are the exclusion o f  indirect costs and the short evaluation period in economic terms.

"inally, a CUA conducted in the USA by Gabriel et al (1994) exam ined the misoprostol 

prophylaxis for patients with RA who were receiving N SA ID ’s. M isoprostol prevents the 

levelopment o f clinically defined NSAID associated gastric ulcers. Three prophylaxis 

reatments were compared: 1) no prophylaxis, 2) prophylaxis for high-risk NSAID users 

md 3) prophylaxis for all NSAID users. Data on health care utilisation was based on thirty- 

ieven patients w ith RA who had confirm ed gastric ulcers and who had documented 

■JSAID use within the thirty days prior to ulcer diagnosis.

The mean charges for the services used by this group o f  patients were used as the costs o f 

lealth care utilisation. Patient preferences o f  eight different health states were obtained for 

ifty-seven patients with RA using category scaling and time-trade off. The currently 

ivailable literature provided information on the probabilities o f each outcome occurring. 

Results following sensitivity analysis showed that 50% o f the time “no prophylaxis” would 

)roduce the best quality o f  life, and that 87% o f the time, it lead to the lowest cost 

dternative. Thus, the use o f  misoprostol was as effective as no prophylaxis.

1.1.5 Cost Benefit Analysis in Rheumatoid Arthritis Research

Despite a com prehensive literature search, no studies o f  a CBA o f RA were found. This 

efiects the difficulty o f applying monetary values to the benefits o f  RA programmes.
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1.2 Specific Methodological Economic Issues in Rheumatoid Arthritis

\  number o f  recent literature reviews (M erkesdal et al 2001, Ferraz et al 1997 and 

^othfuss et al 1997) noted the lack o f  standardisation in the various economic evaluations 

conducted in the area o f  RA. As a consequence, an improvement in the area o f  economic 

ivaluation in rheumatology has been recommended.

n addition to this, and in response to the frequently poor methodology o f economic 

evaluations conducted in the area o f  rheumatology, an International League o f 

\ssocia tions for Rheum atology task force (ILAR) was formed to examine economic 

evaluation conduction in rheumatology (Gabriel et al 1999). The task force has agreed 

jpon a number o f  recommendations. More recently, the OM ERACT 5 Econom ic Working 

Group 2001 (Gabriel et al 2001) agreed on a number o f  areas to be addressed/included in 

future economic evaluations. These combined recom mendations address the study 

perspective, the outcome measures used, costing, the inclusion o f  Q ALY ’s and finally, the 

statistical analysis o f the costs.

2.2.1 Recommendations for Health Economic Evaluations

The recom mendations o f  ILAR and OM ERACT for the undertaking o f  economic 

evaluations in rheumatology are reviewed in the following section.

I. Viewpoint o f  the evaluation

The posing o f  a w ell-defined question in an economic evaluation aids in the identification 

o f the alternative interventions being examined. The clear, unam biguous stating o f what is 

being exam ined will identify the viewpoint(s) from which the study was conducted. A 

number o f  viewpoints can be included in an evaluation and can range from a patient to a 

societal perspective.

Ideally, the widest perspective (society) should be chosen. This will ensure a broader view 

o f the im plications o f  the consequences o f the intervention. The adoption o f  a societal 

viewpoint ensures the inclusion o f the widest array o f  costs. Drummond et al (1997) 

advocates the adoption o f  the societal viewpoint in view o f its broad focus and relevance. 

In addition, such a viewpoint aids in identifying areas o f  costs that may occur in one
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setting and not another. For example, it is axiomatic that patient travel costs are a cost from 

the perspective o f  the patient. Such costs will not be highlighted if  the viewpoint o f the 

health care provider only is considered. However, individually important costs and benefits 

may be lost with the use o f  the societal perspective. M oreover, Gerard (1992) notes that 

the relevant cost viewpoint for use in a cost utility analysis must be restricted to the health 

service costs.

2. Description o f the competing alternatives

A clear description o f  the primary objectives o f  the various alternatives included in the 

analysis is essential for a number o f reasons. Firstly, it aids in deciding the type o f 

economic evaluation that should be used, cost effectiveness, cost utility or cost benefit. 

These will be further discussed in subsequent sections. Secondly, a clear description o f the 

various interventions helps other readers identify similarities to their own settings or to set 

up similar programmes and thirdly all relevant costs and consequences associated with the 

various alternatives are identified. A clear view o f what occurred in each setting and the 

consequences o f each setting should be available from the description of the objectives.

3. Evidence o f Effectiveness

Data on efficacy and effectiveness o f  health care programmes under evaluation should be 

available. Such data should preferably be from population based studies, metaanalysis or 

observational studies. This enhances the external validity o f the work and allows for 

extrapolation o f  results across different care systems. The OM ERACT 5 Economic 

W orking Group recom m ends the use o f international outcome measures to assess efficacy 

and effectiveness. Additionally, the group also recommends the use o f  quality o f life 

measures, both disease-specific and generic measures. Utility measures are also 

recommended and the OM ERACT group state that all methods o f  measuring utility (time- 

trade-off, standard gamble, rating scale) are suitable. Quality Adjusted Life Years 

(Q ALY ’s) were the recom mended metric for an economic evaluation.
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4. Costs: were all relevant costs and consequences identified?

A full description o f  all costs and consequences associated with the settings under 

evaluation should be given. Economic costs refer to the direct costs involved in the 

provision o f the health service, to the indirect costs associated with lost productivity due to 

inability to work or days lost while receiving treatment and to the intangible costs 

associated with the symptoms o f the disease such as pain and depression (March and 

Lapsley 2001).

The chosen viewpoint together with the information provided about the alternatives in 

question will aid in the identification o f the relevant costs. For example a societal 

viewpoint will include all direct costs o f care from the health care provider as well as the 

indirect costs o f  care that are incurred by the patient. A more restricted viewpoint, for 

example the health care provider will only identify the direct costs o f care. In such cases, 

important costs and consequences, for example high carer costs involved in transporting a 

disabled patient to a treatment facility will not be identified. Such costs may not be 

acceptable in the longer term and important and possibly influencing information relating 

to such indirect costs would not be available to decision-makers in the absence o f  a societal 

perspective.

The measurement o f  costs follows their identification. All relevant costs and consequences 

must be measured in appropriate physical and natural units (Drummond et al 1997). 

Specific aspects pertaining to the measurement o f direct and indirect costs are noteworthy.

Direct

Direct costs refer to the costs o f providing the health service such as health professional 

salaries, medicines, investigations and fixed costs such as light and heat. They are the 

directly measurable costs associated with providing the service or treatment.

Practical examples o f  this include number o f hours o f  nursing care, number o f  bandages 

used, number o f  x-rays taken. Often, costs will be shared by various departments, for 

example the costs o f  light and heat in a building housing two distinct clinical departments. 

In such a case, floor space occupancy for each department could be measured and the cost 

allocated on this basis.
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ndirect

ndirect costs refer to productivity losses resulting from sickness and/or death. Included 

;lso are the losses incurred by patient’s families involved in transporting a patient to the 

lealth care facility for treatment. This category o f  cost refers to long-term absenteeism 

rom work (those permanently unemployed) in addition to short-term absenteeism due to 

he provision o f  treatm ent or the attendance at health care appointments. It is necessary to 

nclude such costs to provide a comprehensive view  o f the impact o f  disease.

Jeveral methods exist for measuring productivity losses, nam ely the Human Capital 

approach (HCA), the Friction Cost M ethod and more recently, w illingness-to-pay (WTP) 

Fautrel and Guillem in 2002).

"he HCA approach measures the potential productivity loss when a worker becomes ill. 

"he wage or salary loss incurred by the individual is used as an estimate for productivity 

3ss during the period o f  illness. However, in reality, additional work undertaken by co- 

vorkers can prevent a loss in productivity during a period o f  illness. As such, the HCA 

nethod can overestim ate losses incurred during this period.

"he WTP approach has been recently used to value health states in monetary terms by 

ggregating all cost categories (see section 2.1 Cost Benefit Analysis for a full explanation 

if this method).

\.n alternative m ethod proposed by Koopm anschap et al (1995) to overcom e this difficulty 

s the Friction Cost Method. This method measures the productivity lost due to an 

mployee being ill as the time required by the em ployer to restore the initial production 

evel due to the loss. It considers three-m onth productivity losses before the worker is 

eplaced. As such, some authors feel it is an underestim ation o f  the real losses (Fautrel and 

juillem an 2002).

'ollowing accurate and appropriate measurement, all costs are valued. Drummond et al 

1997) state that the theoretical correct price for a resource is its opportunity cost. 

)pportunity cost refers to the value o f  the benefits forgone by the resource not being 

vailable for its next best alternative use. W hile it may be preferable to strive to use the 

•pportunity cost o f a resource, realistically it is often more practical to use the market
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value for the resource. In the case o f  a resource not having a market value (or example 

leisure time, housewife hours) a number o f  alternatives exist to allow such resources to be 

measured. Leisure time can be valued as zero, time and a half o f work time or double work 

time. One value can be used in the evaluation and the remaining options tested using a 

sensitivity analysis (see next section).

In any cost analysis, the inclusion o f future costs must be addressed. Discounting refers to 

the method o f allowing for the difference in timing o f  costs and consequences, referred to 

as time preference. This ideology refers to the thinking that most individuals would prefer 

to receive a benefit today as opposed to have that benefit in an uncertain future. In an 

economic evaluation, a discount factor o f 1/1 + r  is used, where r is the discount rate. This 

rate is generally valued at 5% (figure used by the Department o f Finance), also known as 

the test discount rate. The United States Public Health Service Panel o f Cost-Effectiveness 

in Health and M edicine (W einstein et al 1996) recommend a 3% discount rate; however to 

allow for ease o f  com parison between studies, the majority o f which still use the 5% and 

7% figures, the panel recognises the usefulness o f continuing with these figures. In this 

work, a discount rate o f  5% was chosen. Discount rates o f  3% and 7% were included in the 

sensitivity analysis.

Other costs issues include costs that occurred prior to the costs analysis. Such costs need to 

be uprated to account for inflation changes and any monetary changes occurring during the 

cost analysis period, such as the euro changeover must be attended to.

5. Uncertainty in estimates o f  costs and consequences

A one-way and two-w ay sensitivity analysis should be conducted to examine the impact o f 

the estimation o f  uncertain parameters in the measurement or valuation o f  any costs. It 

involves substituting values with higher and lower estimates and retesting the theories 

originally generated to test the stability o f any conclusions drawn.

In an effort to compare the intervention under investigation with current practice, a 

com parison o f  the incremental cost effectiveness ratio or the incremental cost-utility ratio 

should be made. The calculation o f  costs using differing discount rates as well as other 

costs calculated using a level o f uncertainty require additional analysis using a sensitivity 

analysis.
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2.2.2 Review of Economic Aspects of Inpatient/Outpatient Rehabilitation Studies

The economic com ponents o f  the studies reviewed in Chapter 1 comparing inpatient and 

outpatient rehabilitation will be reviewed in the following sections with regard to their 

economic components.

2.2.2.1 Costs

Costs were recorded in five studies (Anderson et al (1988), Helewa et al (1989), Nordstrom 

et al (1996), Lam bert et al (1998) and Tijhuis et al (2001), published by van den Hout et al 

(2003).

Van den Hout et al (2003) used a cost-price analysis to estimate the costs o f inpatient and 

outpatient care. A top-down analysis was used where total annual costs were allocated to 

different types o f  patients. Patients were differentiated by their duration o f hospital stay 

and the severity o f  their disease. All direct costs o f  hospital care were identified and 

measured and assigned to one o f three cost categories: admissions, hospital days or 

nursing. Admission costs accounted for costs that were independent o f  duration or severity, 

while duration and severity costs were assigned to the hospital days and nursing categories 

respectively. Non-hospital costs o f paramedic intervention, food and the number o f return 

visits were also included. In addition to the direct costs o f hospital care, the investigators 

measured the societal costs during a two-year follow-up period. D irect costs such as 

rheumatologist, nursing, physical therapy, medications, aids and appliances etc costs in 

addition to non-healthcare costs such as carer costs, out o f  pocket expenses (house 

adaptations), home care and paid and unpaid labour costs were included. These costs were 

recorded at weeks 26, 52, 78 and 104. This cost analysis represented a comprehensive cost 

analysis in line with recom m endations on costing.

Costs at the end o f  the initial hospitalisation period were €4,961 in the inpatient group, 

€4,055 in the day patient group and €212 in the nurse specialist group. At the end o f the 

two-year follow-up period, the total societal costs for the inpatient group were €22,448; € 

16,896 in the day patient group and €11,572 in the nurse specialist group. There was no 

statistically significant difference between the inpatient and day patient total costs; 

however, there was a statistically significant difference between the clinical nurse 

specialist group and the inpatient group (p=0.003) and the outpatient group (p=0.03). In
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light o f the equal clinical effectiveness, a cost effectiveness ratio was not calculated.

Similarly, the work by Lambert et al (1998) measured both the direct cost o f hospital based 

and community care intervention and transport costs as well as measuring the indirect costs 

incurred by the patients in the form o f wage loss. In calculating direct costs, a unit cost per 

day was calculated consisting o f  hospital costs such as electricity, light, heat and laundry. 

A total hospital cost was then arrived at by multiplying this number by the total number o f 

days o f hospital treatment. Other direct costs measured were com munity costs such as GP 

costs, non-prescription medications, district nurse costs. All transport details were recorded 

for each patient such as distance to treatment facility, num ber o f journeys made, mode o f 

transport. Following valuation o f  all measured costs, the total costs for inpatient treatment 

was £2,021 compared to £1,789 for the outpatient group. Direct hospital costs were higher 

in the inpatient group (£1,253) compared to the outpatient group (£798). However, the 

outpatient group experienced higher indirect costs (comm unity, travel and readmission 

costs).

While costs were measured in the study by Nordstrom et al (1996) only a limited number 

o f direct costs such as salaries, costs for provision o f care were included. Indirect costs 

recorded included employers compensation during employee sick leave and patient costs 

during rehabilitation as well as the amount o f  a patient’s salary that was lost during days 

off due to ill health. Total costs were considerably higher in the inpatient group ($5,000) 

per patient com pared to the outpatient group ($802). As both settings produced a similar 

clinical outcome it would appear that outpatient treatm ent is the more effective. However, 

this study used a non-random ised design and also had a broad, non-detailed costs analysis 

and its results must be interpreted in that context.

A number o f  perspectives and thus costs were recorded by Helewa et al (1989). A unit cost 

was determined by calculating the number o f units o f  each cost per patient and then 

summing their products over the variables considered in the perspective being analysed. 

Hospital costs were higher for the inpatient group from the perspective o f  society, the 

M inistry o f Health, the hospital and the physician. There was no difference in costs from 

the patient’s perspective. Total costs for the inpatient group, from the perspective o f 

society, the M inistry o f  Health and the hospital were $3,000 for each perspective. Clinical 

effectiveness favoured inpatient treatment, with inpatient treatment demonstrating a net
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increment o f  0.47 pooled index units, at an additional total cost o f $3,000 per patient. This 

represented a three fold increase in health status at a 2.5 fold increase in cost, 

demonstrating the cost effectiveness o f  this treatment.

Finally, the limited costs analysis by Anderson et al (1988) recorded health care costs for 

the inpatient group by reviewing hospital charges. Tabulation o f  the total charges for office 

visits, laboratory and radiological costs informed the total costs for the outpatients. The 

average charge for hospitalisation was $5,064. The average follow-up charge was $329 in 

the inpatient group and $428 in the outpatient group. Total costs for the inpatient group 

was $5,417 and $459 in the outpatient group. The costs included in this study were few and 

provides scant inform ation on the economic impact o f treatment.

2.2.2.2 Viewpoints

Perspectives o f  the studies were indicated in three studies (Lambert et al (1998), Helewa et 

al (1989) and Nordstrom et al 1996). Lambert et al (1998) measured costs from the 

perspective o f the patient and the health service, while Helewa et al (1989) considered 

economic im pact from a societal perspective, that o f the Ontario M inistry o f  Health, the 

health care provider, the physician and the patient. Nordstrom et al (1996) examined 

economic costs from the perspective o f the patient, society and the health care provider. A 

societal viewpoint was taken by van den Hout et al (2003).

2.2.2.3 Sensitivity Analysis

A sensitivity analysis was conducted in two studies only (Helewa 1989 et al and van den 

Hout et al 2003).

Van den Hout et al (2003) conducted a sensitivity analysis on the costs o f  initial inpatient 

and day patient hospitalisation costs only, as these were the largest cost categories. The 

results o f the sensitivity analysis were not reported. Helewa et al (1989) conducted a 

sensitivity analysis on costs selected under the following criteria 1) costs with a high 

degree o f uncertainty in the cost estimate, 2) the largest contributors to total costs and 3) 

the most discrepant costs. The analysis, conducted from all five perspectives did not alter 

the initial results.
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2.3 Discussion

In addition to clinical effectiveness, cost effectiveness also necessitates investigation. 

Various methods exist for the economic evaluation o f  treatments in RA, differing 

essentially with respect to the measurement o f the consequences o f  an intervention(s). 

M ost work conducted to date with regard to costs has exam ined the cost effectiveness or 

cost utility o f drug therapy. This is particularly relevant in the context o f  the advent o f the 

new biologic therapies, and the resultant clinical effectiveness.

With regard to the inclusion o f costs, adherence to recom mendations for the conducting 

and reporting o f  economic evaluations has been poor among the studies (League o f 

Associations for Rheum atology task force on Rheum atology (1999). Four o f  the studies 

((Helewa et al (1989), Lambert et al (1998), Nordstrom et al (1996) and van den Hout et al 

(2003)) stated the perspective from which the study was completed. These ranged from an 

individual to a health service perspective to the wide societal perspective. Anderson et al 

(1988) did not state the viewpoint o f  the study, thus extrapolation from the study is 

difficult. Nordstrom et al (1996) provided information focusing on the community, 

employer, individual and the patient’s perspective. Studies providing a variety o f 

viewpoints provide a com prehensive insight into the service under examination. A societal 

perspective is optimal as it provides the widest range o f costs and is thus most 

advantageous from the point o f  view o f resource allocation by highlighting the wide- 

ranging implications o f the disease.

With respect to costs, accurate costing is essential. Three categories o f  costs should be 

included, namely direct costs, indirect costs and intangible costs. The benefits o f doing so 

are shown in some o f  the studies reviewed. For example, despite concluding that outpatient 

treatment involved lower mean hospital cost per patient per day costs (£798) compared to 

for inpatient care (£1,253), Lambert et al (1998) found that this lower cost was offset by 

higher community, travel and readmission costs in the outpatient group. This lead to the 

small difference in overall costs between the two settings (£1,789 {OP} v £2,021 {IP}). 

Such increase in travel costs may not be acceptable to patients. Thus, the importance o f 

accurate and com prehensive evaluation is necessary to allow for informed decision 

making. The im plem entation o f a programme resulting in the transfer o f  costs to the patient 

may be unlikely to be met with approval. Furthermore, inform ation on wage loss is o f 

particular relevance as RA affects people o f all ages, many o f whom will be employed at
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the time o f  disease onset and throughout the course o f  the disease. W ork disabihty due to 

RA was found to affect 31% o f patients reviewed one year after disease onset among 

patients o f  working age (Jantti et al 1999). O f the studies reviewed, Nordstrom et al 1996 

included number o f  sick days and compensation to the em ployer and found no difference 

between the two groups for each item during follow-up; however, total inpatient costs were 

23,078 FIM V 3,648 FIM for outpatients. Lambert et al (1998) did not explicitly record 

costs relating to lost productivity. Van den Hout et al (2003) valued paid labour using the 

friction cost method, a method which tends to more accurately reflect productivity losses 

than methods such as the human capital approach.

O f note, the patients in the study conducted by van den Hout et al (2003) (clinical results o f 

same study reported by Tijhuis et al 2002) that were randomised to the nurse specialist 

group were significantly younger than the patients in the other two groups. The patients in 

the nurse specialist groups also had significantly better quality o f  life than the patients in 

the other two groups at baseline. This is important as these patients would be less likely to 

be presenting with long-term disabilities and had a better baseline for improvement. 

Conversely, the argument could be that this in fact adds additional benefit to the nurse 

specialist care as these patients had less scope for improvement in view o f their higher 

quality o f life.

Inpatient care is expensive. However, it is the issue o f  costs and effectiveness that is 

important. A more expensive treatment can be acceptable if  it provides sufficiently more 

effectiveness than a less expensive option. Acceptable levels o f costs o f  up to $50,000 per 

QALY are often quoted in American literature. This contrasts somewhat with the Dutch, 

who deem €25,000 per QALY acceptable. W ith this in mind, inpatient treatment would 

have to produce considerably more benefits than nurse specialist or day patient care to be 

deemed more cost effective. N either the work by Lambert et al (1998) nor van den Hout et 

al (2003) found that such a situation existed. Thus, it would appear that equally beneficial 

treatment from a clinical and cost perspective could be provided in a day patient setting. A 

more interesting fact is the finding that care provided by a nurse specialist, working in 

tandem with routine rheumatologist care and referring to other health professionals if  

required is as clinically beneficial and extensively less costly than traditional 

multidisciplinary inpatient and day patient care. It must be noted that the nurse specialist 

service in The Netherlands is responsible for provision o f splints, adaptive equipment and 

other home adaptations in addition to providing information on RA to the patients. This
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type o f service provision is in contrast to the situation in Ireland where provision o f splints 

and adaptive equipment is the remit o f  the occupational therapist and the physiotherapists. 

In view o f the current economic constraints at home and abroad, such information will no 

doubt be o f  considerable interest to health care providers and those involved in allocation 

o f non-expanding, and possibly diminishing resources.

Finally, two studies included utility measures. Lambert et al (1998) included the Quality o f 

Well Being scale (QW B) as a utility measure and found no significant difference in utility 

between the two groups. Similarly, van den Hout et al (2003) included a rating scale and 

the time tradeoff method in their analysis. The use o f  the rating scale (RS) initially 

involved patients rating two fictitious patients on a scale from 0 to 100 (worst to best 

health imaginable) and then rating their own current health state. The rating scale was 

subsequently transform ed to a utility score using the formula

TRS = 1 -  (1-RS/lOO). The time tradeoff (TTO) measured how much life expectancy the 

patient was willing to trade o ff to obtain perfect health. Inclusion o f  such measures is 

essential to allow for informed decision making. Ethgen et al (2002) found that health 

related quality o f  life questionnaires (HAQ, SF-36) could be used to predict future health 

care resource consumption, with obvious benefits for those involved in resource allocation.

In addition to the debate on rehabilitation it is noteworthy that remarkable and welcome 

improvements in patient disease activity are being seen with the advent o f  new biological 

therapies. Convincing efficacy data from trials involving these biological therapies is 

demonstrating reversal o f  disease activity markers and lessening o f  disability. In light o f 

this, the role o f  rehabilitation in patient management may be evolving. Patients 

presentations may alter and needs may be different, resulting in possible changes in 

rehabilitation needs.

Vork is also necessary in other areas o f  management o f  this chronic disease in view o f the 

wider societal im plications o f the disease coupled with the involvement o f  various health 

professions in its treatment. The inclusion o f  economic evaluations in rheumatology is a 

lelatively new concept to many, albeit a very necessary one in the current economic 

(limate. Increasingly, evidence o f  economic effectiveness is sought for new therapies and 

is mandatory in some countries before new drug licensing is allowed. In tandem with this 

lequirement is the publication o f  recommendations from rheumatology groups regarding 

tie need for standardisation o f economic evaluations in the area. The recommendations
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highlight the need for a societal perspective, which will highlight all costs associated with 

the disease, a necessary inclusion in evaluation o f a chronic disease.

Additionally, the area o f  outcome measurement to establish effectiveness and the 

production o f  cost effectiveness/utility ratios will greatly enhance the comparison o f 

different treatments for the disease.

2.4 Conclusion

There is a paucity o f  literature in the area o f  economic evaluations in RA hampering any 

definitive conclusions to be drawn on the effectiveness o f  inpatient versus outpatient 

settings. However, what is known is that the provision o f  care in an inpatient setting will 

produce high direct costs. Additionally, the inclusion o f  indirect costs will provide a 

valuable insight into the magnitude o f costs incurred by the patient while receiving this 

type o f care. M oreover, the increasing call for effectiveness in our current economic 

climate demands evidence o f clinical and economic effectiveness. This study will evaluate 

two rehabilitation settings currently available for patients with RA from a clinical and 

economic perspective. In doing so, it will, for the first time in Ireland, identify, measure 

and value the costs associated with the provision o f  this type o f care. Such work will lay 

the foundations for future work in the area o f  rheumatology rehabilitation as well as other 

areas o f  rheumatology such as drug therapy effectiveness. M oreover, it will highlight the 

magnitude o f  indirect costs, a most pertinent issue in the management o f a chronic disease. 

RA is a chronic disease resulting in severe physical, psychological, social and economic 

implications for those affected. As well as patient specific im plications, the disease has 

ramifications within family life, for those involved in resource allocation, health provision 

and to society. In view  o f  this, it is imperative that all services delivered to these patients 

be evaluated from all possible perspectives and investigated from both clinical and 

economic effectiveness.
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Chapter 3 - Methodology

3.0 Introduction

Rehabilitation for patients with rheumatoid arthritis attending St. V incent’s University 

Hospital is offered on an inpatient and an outpatient basis. Inpatient rehabilitation services 

are provided in RRU, H arold’s Cross, while outpatient rehabilitation is provided in SARC, 

St. V incent’s University Hospital.

A pilot study was initially conducted to test the feasibility o f the study design. The 

methodology for the pilot study and the main study will be detailed in this chapter.

3.1 Aim

The aim o f this study was to evaluate the difference in effectiveness o f  inpatient versus 

outpatient rehabilitation for patients with rheumatoid arthritis from a clinical and economic 

perspective.

The null hyphothesis (Ho) was: inpatient rehabilitation is equally clinically effective to 

outpatient rehabilitaton.

The alternate hypothesis (H |) was: inpatient rehabilitation is clinically superior to 

outpatient rehabilitation.

3.2 Objectives

This study has three m ain objectives.

1. To compare inpatient rehabilitation versus outpatient services at two levels a) Body 

Functions and Structures and b) Activities and Participation (ICF 2001) from a 

clinical perspective.

2. To identify, measure and value the costs involved in each service and thus to 

determine the most cost effective method o f rehabilitation if  necessary.



3. To evaluate the long-term effects o f both rehabilitation services by including a six 

month follow-up assessment

3.3 The Settings

Inpatient Service

Rheumatology Rehabilitation Unit, H arold’s Cross is a 46 bedded inpatient unit, providing 

m ultidisciplinary team care to patients with rheumatic diseases. The M DT includes 

medical team, nurses, physiotherapists (including a hydrotherapy physiotherapist), 

occupational therapists, a social worker, an orthotist and a chiropodist. M embers o f the 

M DT meet on a weekly basis for a ward round where patient m anagem ent is discussed. 

The unit is divided into two wards: St. Teresa’s Ward, a five-day ward and Sacred Heart 

Ward, a seven-day ward.

A typical adm ission for a patient to the unit commences on M onday morning with a 

medical and nursing assessment. Subsequently, the patient attends for a physiotherapy and 

occupational therapy assessment. Following these assessments, a treatm ent plan is devised 

by the individual therapists.

Patients attend for physiotherapy treatment from 9am to 4pm, with an hourly attendance at 

hydrotherapy during this time. Occupational therapy and social work appointments are also 

provided during this time period as required. The patient’s m anagem ent is discussed by all 

the M DT members at a weekly ward round, which is coordinated by the patient’s 

consultant or by the senior registrar.

O utpatient Service

SARC is a stand alone facility close to St. V incent’s University Hospital. It houses the 

rheumatology outpatient services, the breast clinic outpatient service in addition to the 

rheumatology physiotherapy and occupational therapy services. Administration services 

for the centre are also based in the building.

A patient attending for outpatient rheumatology services is seen by a consultant or Non 

Consultant Hospital Doctor (NCHD) at the routine outpatient clinics held on Monday,
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Tuesday and W ednesday mornings. Patients are typically given a follow-up appointment in 

six-months time or sooner (under three months) if  experiencing an increase in disease 

activity.

Referral to the physiotherapy and occupational therapy services can be made following this 

attendance if  necessary. Additionally, patients can be referred to the nurse specialist for 

education. Patients then present for appointment to the other health professionals on an 

appointment basis. This typically is necessary for an average o f six to seven appointments 

over a five to six week period. Patients are then discharged from the service.

Mormally, the therapist treating the patient makes decisions regarding discharge from the 

outpatient service. In order to ensure that person bias was eliminated from the outpatient 

setting, where the treating therapist made the decision to discharge, it was decided to have 

he decision regarding discharge made by the consultant or senior registrar as per the 

npatient setting. Thus, decisions regarding discharge from the outpatient service 

including allied services) were made by the consultant or senior registrar, as would be the 

case in the inpatient unit. This decision was made following discussions with P ro f C.M 

-.ambert. U niversity o f  Edinburgh, who had com pleted a similar study in 1998.

5.4 Pilot Study Methodology

The pilot study was com pleted from February to September 2000. Subjects were recruited 

rom. the routine outpatient clinics in St. A nthony’s Rehabilitation Centre, The subject 

issessment and procedure was identical to the m ain study. All assessments were conducted 

n SARC or in the RRU, H arold’s Cross. Subjects considered for inclusion resided 

hroughout the Republic o f Ireland. Following the com pletion o f  the pilot study, it was 

lecided to continue the main study with subjects from the greater Dublin area only to 

tnsure that all patients randomised to the outpatient facility had all components o f  the 

vlDT available to them. Subjects residing outside the greater Dublin area were eligible to 

)e included in the study if  they were willing to travel to the outpatient facility. The 

)utcome measures were found to be practical and suitable for inclusion in the main study.
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3.5 Principal Study Methodology

3.5.1 Subjects

This study included subjects with rheumatoid arthritis, who were reviewed at the routine

outpatient clinics in SARC from September 2001 to July 2002. Subjects included in the

main study resided within travelling distance o f SARC, so as to ensure equality o f

treatment for the outpatients and all required rehabilitation.

3.5.2 Inclusion criteria

Subjects who fulfilled the following criteria were eligible for inclusion in the study:

1. A definite diagnosis o f rheumatoid arthritis according to American College o f

Rheum atology (ACR) criteria (Appendix 1).

2. Requiring adm ission to the rheumatic diseases unit H arold’s Cross for

rehabilitation.

3. Residing within travelling distance o f the outpatient facility and/or be willing to

travel to the outpatient facility if  required following randomisation.

4. Over the age o f  eighteen years.

3.5.3 Exclusion criteria

1. A history o f  cognitive impairment.

2. An indefinite diagnosis o f rheumatoid arthritis.

3. The presence o f  another major disabling condition for example a neurological

condition or amputation.
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3.5.4 Patient Consent

A formal application for approval for the study was submitted to the Ethics Committee o f 

St. V incent’s University Hospital and approval was granted (Appendix 2). Permission for 

participation o f  subjects under their care was granted by the consultant rheumatologists in 

St. V incent’s University Hospital.

Patients attending the routine outpatient review clinics, who fulfilled the inclusion criteria 

were considered by the reviewing medical personnel for entry to the study. Thus all 

patients with active RA, requiring rehabilitation and willing to travel to the outpatient 

facility or willing to be admitted as an inpatient were eligible for entry to the study. Thus 

recruitment to the study was conducted by the medical personnel attending the outpatient 

review clinics in SARC. Normal medical practice in the outpatient clinic continued during 

the recruitment phase o f  this study. The nature and purpose o f  the study was explained to 

each patient by the reviewing doctor. Any patient not willing to participate or to be 

randomised to either rehabilitation setting was excluded from participation and received 

rehabilitation in the appropriate facility, as recom mended by the reviewing doctor. A dual 

referral form was com pleted for all patients willing to participate. Following recruitment o f 

the patient in the outpatient clinic, a referral form, suitable for use in either rehabilitation 

setting (Appendix 5) was completed and signed by the referring doctor. An information 

leaflet (Appendix 3) was given to each subject.

All completed dual referral forms were collected by the researcher at the end o f each 

review clinic day. Subjects were contacted by telephone within twenty-four hours o f the 

collection o f  the dual referral forms. During this telephone call, an appointment was made 

to meet with the patient as soon as was feasible for the subject. Thus, there was no cooling 

o ff period. Normal clinic practice continued during the recruitment phase o f this study and 

was not affected by study recruitment.

Point of Initial Contact between Researcher and Subjects

Initial contact between the researcher and the subject was by telephone following 

recruitment o f the subject to the study by the reviewing medical personnel at the outpatient 

review clinic. During this telephone call, a time for an initial meeting between the 

researcher and the subject was arranged. At this meeting, any further queries or questions 

posed by the patient were answered by the researcher. Each patient then signed a consent
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form (Appendix 4). All patients were advised that they were free to w ithdraw  from the 

study at any time without any effect on their treatment.

Randomisation

Following signing o f  the consent form, patients were random ised to receive treatment as an 

inpatient or as an outpatient. As this was a study involving sequential recruitment it was 

not possible to identify in advance o f  the study the total num ber o f  subjects that would 

have been recruited to the study. Thus a method o f random isation that accounted for this 

was required. Due to a limitation in resources, the researcher enrolled and conducted the 

randomisation. However, allocation bias was not an issue as the method used was truly 

random and there was no means o f  knowing the next allocation in the sequence.

The initial method o f  randomisation involved the choosing o f  a num ber between one and 

ten by the subject, with odd numbers chosen receiving outpatient treatm ent and even 

numbers receiving inpatient treatment. This is a technique synonymous with tossing a coin. 

Subsequently, it became apparent that a higher proportion o f  odd numbers were being 

chosen resulting in uneven sized groups. At that stage, ten subjects were randomised to the 

inpatient group, while five were randomised to the outpatient group. This gross inequality 

in sample size had not been seen in the pilot study where the method o f  odd/even numbers 

chosen had resulted in four inpatients and five outpatients. In view o f the inequality in 

sample sizes seen in the main study at this stage, it was then decided, following 

consultation with the study statistician, to randomise patients using the based coin design 

(BCD) (Efron 1971). B C D ’s were devised specifically to address the problem s o f unequal 

group size following sequential randomisation. Sequential random isation methods are truly 

random, as the researcher/allocator has no means o f knowing in advance the allocation o f 

the subject. In the event o f  uneven groups, the die could be “biased” in favour o f the other 

group by allocating more numbers on the die to that group. However, as previously 

indicated, the methods o f  randomisation used were truly random. Again, odd numbers 

represented outpatient treatment and even numbers represented inpatient treatment. The 

remaining subjects recruited (eleven inpatients and fourteen outpatients) were randomised 

using the biased coin design.
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3.6 Procedure

This study was a random ised clinical trial incorporating an economic evaluation o f both 

rehabilitation settings. Following randomisation o f  the subject, this form was sent to the 

appropriate setting and placed on the waiting list. A waiting list for rehabilitation is part o f 

current practice in both settings, thus, there was a time lag between recruitment and start o f 

treatment. In the early stages o f  the study, three subjects randomised to receive inpatient 

treatm ent (n=2) and outpatient treatment (n= l) declined treatm ent when it was offered to 

them in view  o f  their improved disease status. All subjects had been on the waiting list for 

over twelve weeks. This was an unusual occurrence and did not reflect current practice in 

the unit where average waiting list time in both settings is approxim ately eight weeks. To 

avoid the occurrence o f  study participants waiting longer than eight weeks in the future and 

in order to keep the waiting time standardised between the two settings, a maximum 

waiting list time o f  eight weeks was applied for all subjects in either setting. This helped to 

standardise the time from baseline to start o f treatment for the two groups and was in line 

with current general practice in the two settings. This was decided upon following 

discussion with one o f the consultant rheumatologists, who acted as an adviser to the study. 

The im plem entation o f this curb on waiting list time to a maximum of eight weeks did not 

afford the study patients an advantage over non-study patients in terms o f reduced waiting 

list times as on average all patients are on the waiting list for less than eight weeks.

Each subject was assessed four times. All assessments were conducted by the researcher. 

Due to the logistics o f  assessm ent o f subjects in each setting before and after treatment, 

blinding o f the researcher to the allocation o f the subjects was not feasible. As the 

researcher had not previously worked in either setting and was not involved in the 

treatm ent o f  subjects, it was felt that assessor bias was thus limited. All assessments were 

conducted in a similar, structured manner for all patients, using mainly objective measures 

to reduce bias.

The initial assessm ent recorded patient details and the ten outcome measures. Subsequent 

assessm ents recorded the outcome measures and occurred within forty-eight hours o f start 

o f  treatment and discharge from treatment. A final assessm ent was conducted six-months 

from the date o f  discharge. A detailed explanation o f the assessments will be given in the 

sections below.
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A flo w  diagram o f  patient flow , showing progress through the various stages o f the trial, 

including withdrawals and the personnel involved in the various stages in shown in figure 

3 . 1 .

Figure 3.1 Patient Flow Diagram Through All Stages O f Trial
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completed by Medical 

Personnel

Baseline Assessment 
conducted by Researcher 

in SARC

Eligible Patients Recruited in SARC

Medical Personnel

Eligible Subjects contacted by 
researcher - appointment to meet to 

enter subjects in study made
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3.6.1 Assessment: Patient Details

At the initial assessm ent a number o f  patient details were recorded as follows: name, 

address, telephone numbers, date o f birth, gender, medical record number, length o f 

disease duration, date o f  assessment, rehabilitation setting and functional classification. At 

subsequent assessm ents some economic details were recorded: these will be detailed in the 

economic m ethodology section.

No financial rewards were offered to the patients for participation in the study. A taxi 

service was provided for those patients incurring difficulty in attending the outpatient 

service. The costs o f  this service were included in the outpatient transport costs in the 

economic evaluation.

3.6.2 Assessment: Outcome Measures

Nine different outcome measures were recorded for each subject at each assessment. They 

were as follows: Erythrocyte Sedimentation Rate, C-Reactive protein, early morning 

stiffness, grip strength, tender and swollen joint count, visual analogue scale for pain, 

timed “Up & G o” test. Arthritis Impact M easurement Scale 2 and the Schedule for the 

Evaluation o f  the Individual Quality o f  Life.

3.6.3 Evaluation and Outcome Measurement in Rheumatoid Arthritis

Accuracy in evaluation o f  service requires information on the effectiveness and efficiency 

of the service. This is adequately conducted by the use o f  outcome measures relevant to the 

service under investigation. Interest in the use o f  formal outcome measures in RA 

developed under the auspices o f  the International League o f  Associations for 

Rheumatology (ILAR). Recently, work in the area has been further developed by 

OMERACT (Outcome measures in Rheumatoid Arthritis Clinical Trials). This is a 

gathering o f  professionals interested in outcome measures in RA (Dequeker 1999). The 

group has also been involved in the incorporation o f  toxicity measures, generic health 

status and economic evaluation into clinical trials in RA, as well as the development o f 

outcome measures in osteoarthritis and osteoporosis trials. The output from an OMERACT 

Conference in 1993 resulted in the designation o f eight endpoints to be used in clinical 

'esearch trials in RA (Table 2.1) (Tugwell and Boers 1993). Similarly, the American
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College o f Rheumatology (Felson et al 1993) has recommended a core set o f outcome 

measures to be utilised in trials involving patients with RA (Table 3.1).

In addition to these developments, the World Health Organisation (WHO) has established 

a new classification system, the International Classification o f Functioning, Disability and 

Health (ICF) (WHO 2001). The overall aim o f this classification is to provide a unified and 

standard language and framework for the description o f health and health-related states. 

The new system defines health in two parts a) Functioning and Disability, and b) 

Contextual Factors. Functioning and Disability is composed o f two components: a) Body 

Functions and Structures and b) Activities and Participation, while the second part. 

Contextual Factors, contains two elements: Environment and Personal factors.

"he development o f outcome measures for use in rheumatology has been in the area of 

medical drug efficacy trials, with little investigation of the suitability o f these measures for 

use in rehabilitation studies. The utilisation of ACR and OMERACT recommendations 

logether with the ICF classification system may provide a more comprehensive 

measurement o f the outcome of MDT care in RA.

^ooled Indices: Various pooled indices have been developed aimed at measuring differing 

ispects o f RA. A number of indices exist, most notably the ACR20 (Felson, et al 1995), 

he Paulus index (Paulus et al 1990) and the Disease Activity Score (DAS). The DAS was 

developed in the Netherlands (Van der Heijde et al 1990 and 1993). The development of 

hese pooled indices aims to capture the several manifestations of the disease into one 

meaningful score.

rhe design of the DAS dates back to 1983 (van Riel et al 1983). Its initial make up was 

modified over the following years to produce an index that distinguished between high and 

low disease activity states. The original DAS included the Ritchie articular index, the 44 

swollen joint count, ESR and a general health assessment on a VAS.

Following the increased usage of reduced 28 joint counts, a DAS28 was developed to 

allow for inclusion of the 28 joint count.

Recently, further variations of the DAS have been developed. One variation, the DAS28 

with three variables was calculated for this study. The formula is as follows: 

DAS28(3)=(0.56SqRt(TEN28) + 0.28SqRt(SW28) + 0.70Ln(ESR)) 1.08+0.16
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Where SqRt = Square Root

TEN 28 is the number o f  tender joints up to a maximum o f  28 

SW 28 is the number o f  swollen joints up to a maximum o f  28 

Ln(ESR) is the natural logarithm o f  the erythrocyte sedimentation rate

The DAS28 is a continuous, composite index. The index ranges from 0 to 10. The DAS28 

can be used to distinguish between high and low levels o f  disease activity. A DAS28 

greater than 5.1 (>5.1) indicates high disease activity, a DAS28 from 3.3 to 5.0 indicates 

moderate disease activity while a DAS28 o f  less than 3.2 (<3.2) indicates low disease 

activity.

M oreover, the change in DAS28 from one assessment to another can also be calculated. A 

change in DAS28 o f greater than 0.6 (>0.6) constitutes a change greater than the 

measurement error o f the DAS28, while a change o f  greater than 1.2 (>1.2) (twice the 

measurement error) represents a clinically significant change in the DAS28 (den Broeder et 

al 2002).

In addition to the use o f  the DAS as described above, the index has also been used to form 

the basis o f  response criteria developed by the EULAR Standing Committee for 

International Clinical Studies including Clinical Trials (van Gestel et al 1996). This

response criterion was developed using a combined judgem ental and statistical approach.

Table 3.1 OMERACT and ACR recommended outcome measures in RA trials

OM ERACT ACR

Acute Phase Reactants One Acute Phase Reactant

Tender joint count Tenderjoint count

Swollen joint count Swollen joint count

Pain Patient’s assessment o f pain

Patient global assessment Patient’s global assessment o f  disease activity

Physician global assessment Physician’s global assessment o f  disease

activity

Disability Patient’s assessment o f physical function

Radiographic studies o f  joints (for studies o f

one year or longer)
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3.6.4 Outcome Measure Selection

Selection o f the outcome measures for use in this study considered the recommendations o f 

OM ERACT and the WHO ICF as well as the measurement properties o f an outcome 

measure. Specifically, these properties relate to the reliability, validity and sensitivity o f a 

measure.

Reliability

The reliability o f  a measure pertains to the consistency or repeatability o f  measurements 

(McDowell and Newell 1996) (Table 2.2). There are two components to reliability, namely 

the ability to differentiate among clients and consistency. Relative reliability is a term used 

to describe a measures ability to distinguish between clients while absolute reliability 

represents the reliability o f  the measure.

There are three types o f  reliability -

1. Internal consistency

2. Test-retest reliability

3. Interrater reliability

Reliability is measured using various statistics depending on the level o f measurement (see 

Table 3.2). General consensus on the acceptable range o f  reliability is a correlation {r) 

from 0.65 to 0.94.

Validity

Validity refers to the appropriateness o f  the measure for the purpose it was intended. 

Validity is divided into the following parts: face validity, content validity, construct 

validity and criterion validity (Table 3.3).

Sensitivity

Sensitivity refers to the ability o f  the measure to detect the relevant clinical change 

(Rothstein 2001, Streiner and N orm an 1995, Wade 1992 and Richm an et al 1980). 

Responsiveness is distinct from sensitivity in that it measures the efficiency with which the 

measure detects clinical change (W right et al 1998b, Liang 1995).
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Table 3.2 Reliability -  description o f  types

Type Internal

Consistency

Intra-rater Interrater

Reliability

Test-retest

Description Parallel The degree o f The degree Parallel

assessments o f agreement o f assessments

clients at an instant between one agreement o f clients on

in time rater for each between different

repetition o f different occasions

the same test raters

Measurement /. C ronhach’s /. Intraclass /. Intraclass 1. Intraclass

Method alpha correlation correlation correlation

2. sp lit-ha lf (ICC) (for (ICC) (for (ICC)

coefficient ratio scales), ratio scales),

3. Kuder- 2. Pearson 2. Pearson

Richardson correlation correlation

20 and 21 coefficient 3. coefficient

coefficients Spearman 3. Spearman

rank rank

correlation correlation

coeffficent coeffficent
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Table 3.3 Validity — description o f  types

Type Face

Validity

Content

Validity

Construct

Validity

Criterion

Validity

Considers The adequacy o f The degree to The extent to

whether a the sampling which the scores which the

measure questions in obtained concur measure concurs

appears to reflecting the with the with the “gold

be aims of the underlying standards” in the

measuring index that were theories related same area.

what it is specified in the to the content of

intended to conceptual the measure. It

measure definition o f its can be divided

scope into Cross-

(McDowell and sectional and

Newell 1996) Longitudinal
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3.6.5 Description of Outcome Measures

The outcome measures recorded in each assessment are listed and discussed below.

1. Erythrocyte sedimentation rate (ESR)

2. C-reactive protein (CRP)

3. Tender and swollen jo in t count

4. Early morning stiffness (EMS)

5. Visual Analogue Scale to measure pain intensity (VAS)

6. Grip strength

7. Timed “Up & Go” test

8. Arthritis Impact M easurement Scale 2 (AIMS2)

9. The Schedule for the Evaluation o f  the Individual Q uality o f  Life-Direct Weighting 

(SEIQoL-DW )

ESR, CRP, EM S, VAS for pain, grip strength and tender and swollen joint count are 

considered within the classification o f  Body Functions, while Timed “Up & Go” test, 

“AIM S2”, SEIQoL are contained within the Activities and Participation classification o f 

the ICF.

3.6.6 (a) Body Functions

1. Erythrocyte Sedimentation Rate (ESR) and C-reactive protein (CRP)

ESR and CRP are both laboratory measures o f  inflammation.

ESR has been used as a laboratory test for Rheumatoid Arthritis since the 1920’s. It is an 

indirect measure o f inflammation, by measuring the rate o f sedim entation o f erythrocytes 

in one hour at Ig. The presence o f  certain proteins such as fibrinogen and gamma globulins 

will result in a more rapid settling o f the erythrocytes.

CRP is an acute phase reactant, and as such is a direct measure o f inflammation. It is made 

ia the liver under the influence o f Interleukin 1 (IL-1) and Interleukin 6 (IL-6). As it 

reaches peak levels quickly and also falls rapidly following removal o f  the stimulus, it is an
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accurate measure o f inflammation. CRP has been used as a laboratory test since the 1950’s.

The role o f these two inflammatory markers in measuring the status o f  RA has been well 

documented. In addition, the markers have a role to play in m onitoring the effects o f 

treatment by reflecting disease activity. Mallya et al (1982) measured the serum CRP and 

ESR levels in ninety-nine patients with RA and noticed that CRP more closely reflected 

disease activity than ESR. Two roles for CRP were noted by Otterness (1994), namely that 

persistently elevated CRP levels will identify those patients who are at risk for continuing 

deterioration and secondly, it will reflect the effect o f  medication and thus can be used as a 

monitoring tool. Similarly, Wolfe (1997) studied 774 patients with RA and found that part 

o f  the correlation between ESR and clinical variables was due to non-acute phase factors, 

perhaps rendering it more suitable to indicating general severity, as it is sensitive to 

immunoglobulins. Conversely, CRP related better to the acute phase response. Devlin et al 

(1997) noted in a prospective study o f  109 patients with RA that suppression o f elevated 

CRP was associated with improvement o f functional score and as such is relevant as a 

guide for therapy.

ESR and CRP have been linked to changes in other rheumatological outcome measures. 

Gradual et al (2000) noted a highly significant negative association between ESR and 

Haemoglobin (Hb) and a positive association with radiographic outcome (as measured by 

the Larsen scoring method) in 112 patients with RA over 22 years. An association between 

CRP and radiological scores was also noted by Plant et al (2000), who found that elevated 

CRP levels over time were associated with greater radiological progression.

Procedure

ESR and CRP were recorded at each assessment following a blood test performed by a 

phlebotomist in the respective setting and analysed in the M icrobiology Laboratory o f St. 

Vincent’s University Hospital.

Normal ESR levels range from 0 to 15 mm/hr for men and 0 to 20mm/hr for women. 

Measurement is most com monly made by the W estergren method.

CRP can be present in trace amounts in normals (0.2 to 0.8 mg/dL) and can be elevated 

greater than 40mg/dL in the presence o f  inflammation.
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2. Tender and Swollen Joint Count

Rheum atoid Arthritis results in inflammation o f joints with resultant tenderness on 

palpation and swelling on observation and examination. Accurate recording o f  the number 

o f  involved tender and swollen joints is used as a measure o f  disease activity and both are 

included in the core set o f  measures in RA trials (Table 2.1).

M any joint count indices exist for measuring and docum enting tenderness and swelling. 

The Ritchie A rticular Index (Ritchie et al, 1968) evaluates 50 joints for tenderness while 

the jo int count proposed by the Copperative Systematic Studies o f  the Rheumatic Diseases 

programm e (CSSRD) (W illiams et al 1983) includes 60 joints evaluated for tenderness and 

58 joints evaluated for swelling.

However, work by Fuchs et al (1989) and Egger et al (1985) has investigated the 

possibility o f  using reduced jo int counts in clinical trials. The proposal to use a reduced 

jo in t count is based on the difficulties associated with evaluating some joints (acromoio- 

clavicular and m etatarsophalangeal) as well as the lack o f  change over time in some joints. 

Thus, the reduced jo in t count w'as proposed and has been shown to correlate well with the 

traditional jo in t count.

The incorporation o f  the 28 jo in t count has been endorsed by the ACR Committee on 

Outcome M easures in Rheumatoid Arthritis Clinical trials (Editorial 1994) and the 

European League Against Rheumatism (EULAR) (Smolen 1994). These indices have been 

shown to be valid and reliable for measuring disease activity in patients with rheumatoid 

arthritis (Prevoo et al 1993 and Smolen et al 1995). They have also been shown to correlate 

with acute-phase responses such as CRP (Thompson et al 1987). Fuchs and Pincus (1994) 

noted that the effect size (mean change in jo int score/standard deviation o f  the joint score) 

o f the reduced jo in t count was similar to that produced by the traditional 60 jo in t count.

This study included the 28 jo in t count, which evaluated the following joints for tenderness 

and swelling: shoulder, elbow, wrist, metacarpophalangeal joints o f the fingers and thumb, 

proximal interphalangeal joints o f the fingers and thumb, and the knee.
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Reliability

a. Internal Consistency

Prevoo et al (1993) followed ninety-seven patients with RA monthly over a three-year 

period and exam ined the internal consistency o f  the jo in t count during this time period. 

Results indicated coefficient values (Cronbach’s alpha) o f  0.86 for the tender jo in t count 

and 0.81 for the swollen jo in t count.

b. Test-retest reliability

Hernandez-Cruz and Cardiel (1998) measured the number o f  tender and swollen joints of 

twenty-two patients with RA. Intraclass correlation coefficient scores for the tender joint 

count were 0.49 (p= 0.0001) and 0.47 for the swollen jo in t count (p= 0.0001). The small 

sample size may have contributed to the relatively low coefficients obtained.

Validity

c. Criterion related Validity

Smolen et al (1995) com pared the numbers o f  affected joints at baseline in the 66/68 joint 

count compared to the 28 jo in t count using data from seven-hundred and thirty five 

patients w ith RA and found high correlation between the two (r = 0.85 for swollen joints 

md r = 0.88 for swollen joints).

b. Construct Validity

^revoo et al (1993) investigated the correlation between the jo in t count and the progression 

)f radiological damage and found that the Pearson correlation coefficient was 0.16 and 

).29 for the tender and swollen jo in t respectively. The outcome o f untreated RA in the 

onger term is jo in t erosion and damage, measured by jo in t x-ray. The patients included in 

his sample had recent onset RA thus considerable radiological damage would not have 

)een established and thus poor correlation existed with the jo in t count scores.

sensitivity

\nderson  and C hem off (1993) measured the sensitivity o f  the tender and swollen joint 

;ount by m easuring the mean change o f a score by the standard deviation o f  the change 

effect size). Scores obtained for the tender jo in t count were 0.82 and for the swollen joint 

:ount were 0.59. An effect size o f greater than 0.8 is high, reflecting the sensitivity o f  the 

nstrument to detect change.
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Procedure

The number o f  tender and swollen joints for each patient was recorded according to the 

European League A gainst Rheumatism (EULAR) method (Appendix 7) at each 

assessment. This method records 28 tender joints and 28 swollen joints. Tenderness was 

elicited by applying a standard amount o f pressure to each jo in t and recording the response 

given by the patient. Swelling (active jo in t inflam m ation) was recorded if  present and 

observed as an increase in the jo in t margin and had a soft, pitting feel and was 

distinguished from hard synovial thickening.

Average conduction time for the jo in t count was five minutes.

The researcher was trained in completing a tender and swollen jo in t by the nurse 

specialist/m etrologist in the rheumatology departm ent o f  SVUH. In line with current 

Federal Drugs Authority (FDA) recom mendations for the com pletion o f  tender and 

swollen jo in t counts in all drug trials, the researcher assessed the tender and swollen joint 

counts for all patients. This FDA recom m endation is a recognition o f  the increased 

reliability that results from the same researcher conducting all jo in t counts and eliminates 

the issue o f  poor inter-rater reliability frequently noted in jo in t counts.

3. Early morning stiffness (EMS)

Early morning stiffness is a frequent com plaint o f  patients with RA. It is one o f  the criteria 

for diagnosis o f the disease (Arnett et al 1988). It is frequently measured by duration 

(Buchanan 1982); however measurement o f  its severity has also been found to be o f  value 

(Vliet V lieland et al 1997 and Hazes et al 1993). No evidence o f the psychometric 

properties o f  the EMS m easurement were found.

Procedure

This was recorded in minutes o f duration as applicable on the morning o f the assessment 

for each assessment. M orning stiffness duration o f  greater than sixty minutes usually 

indicates an increase in disease activity.

99



4. Pain

Pain is a major com plaint o f  patients with RA, due to sensitisation o f the nerve endings in 

the presence o f  inflamm atory mediators such as prostaglandins and bradykinins. Various 

methods exist for the measurement o f  pain including a visual analogue scale (VAS). A 

VAS is a horizontal or vertical line, 10 centimetres in length. Its ends are defined as 

follows: the 0cm end is defined by the words “No Pain” and the 10cm end is defined by the 

words “W orst pain ever experienced”. Individuals are asked to record the intensity o f pain 

that they are experiencing by marking the position on the line. The measurement 

properties o f  the VAS are outlined below.

Reliability

a. Internal Consistency

Not applicable as scale is self-reported

b. Interrater reliability

Not applicable as scale is self-reported

c. Test-retest

Ferraz et al (1990) evaluated the test-retest reliability o f the VAS in a study o f  66 patients 

with RA. The patients were asked to score their pain on a VAS, a verbal rating scale and a 

numerical rating scale before and after a regular medical consultation. The Pearson’s 

product m om ent correlation coefficient was 0.937 for the VAS.

Validity

a. Content

In asking a patient to describe the intensity o f  pain, we are explicitly directing them 

towards a measure o f  pain; hence there is no doubt about what domain is being measured, 

albeit a one-dim ensional component o f a m ulti-dimensional domain. No references to 

content validity could be found in the literature.

b. Criterion -  related

No gold standard for pain measurement exists.
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c. Construct

Pain is difficult to define and is multi-faceted; thus construct validity is hard to establish. 

Downie et al (1978) dem onstrated good correlation between a numerical rating scale 

(r=0.9), a simple descriptive scale (r=0.78), a vertical VAS (r=0.88) and the horizontal 

VAS.

Sensitivity

The VAS is a sensitive, measure o f  pain provided that the divisions used on the scale are 

uniform and consist o f  at least twenty divisions (Scott and H uskisson 1976).

Procedure

Pain was recorded by using a visual analogue scale (VAS). This is a 10cm line. The 0cm 

end o f the scale represents ‘no pain’, while the 10cm end represents the ‘worst pain ever 

experienced’ (Appendix 8). The measure is scored by counting the number o f 

centim etres/m illim etres from 0cm to the patient score. A VAS is easy to administer and 

appears to be understood by all patients.

Com pletion time can take up to 5 minutes from explanation o f task to completion by the 

patient.

5. Grip strength

Due to the frequent involvement o f  the finger joints and wrists in the disease, hand 

function is affected in patients with RA. The undertaking o f everyday tasks can be severely 

limited. Dressing, feeding and other self-care tasks are negatively affected.

Grip Strength is m ost objectively measured using a dynam ometer, such as the Jamar 

dynamometer. The m easurem ent properties o f  the Jam ar dynam om eter are discussed 

below.

In this study, grip strength was included as an outcome measure in an effort to monitor the 

effectiveness o f  treatment. Spiegel et al (1987 b) stated that grip strength could serve as an 

objective functional measure in studies aimed at changing functional outcome but was not 

appropriate in studies o f  disease activity. As the focus o f  this study was rehabilitation, grip
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strength was an appropriate inclusion as a measure.

Reliability

a. Inter-rater rehability

This was dem onstrated by testing the correlation between two testers for testing o f both 

hands. Correlation (r) between the two testers was calculated as 0.99 for testing o f both 

hands (Pearson Product M oment Correlation Co-efficient (PPM CC)) (M athiowetz, Weber, 

Volland and Kashm an 1984).

b. Test-retest reliability

The correlation o f  two separate observations o f  grip strength tests a week or less apart was 

calculated. The correlation (r) was 0.88 for a mean o f  three tests for the right hand and r = 

0.92 for the mean o f three tests for the left hand, as measured by the Pearson product 

moment correlation coefficient (M athiowetz, W eber, Volland and Kashman 1984). 

Hamilton et al (1994) assessed 33 subjects on two separate occasions using four methods:

1. Grip strength scores o f  one trial

2. The mean score o f two trials

2. The m ean score o f three trials

3. The highest score o f  the three trials

A Jamar dynam om eter was used to measure grip strength. To assess the m ost reliable 

method for determ ining grip strength values, the intraclass correlation coefficients were 

calculated and com pared for each test for each hand.

For method one ICC were 0.94 and 0.93 for the right and left hand respectively; for 

method two ICC were 0.95 and 0.93; for m ethod three ICC were 0.96 and 0.95 and for 

method four the ICC were 0.96 and 0.95.

Validity

a. Content

A dynam om eter directly measures grip strength. Hand function was defined by 

M athiowetz (1991) as the component skills needed to perform function tasks and including 

items such as hand strength, range o f motion and sensation. As grip strength is measured 

by the dynam om eter, content validity is present (M athiowetz 1991).

b. Criterion validity

According to M athiowetz (1991) criterion validity seeks to determine the relationship
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between grip strength (in this instance) and some criterion, such as hand function. No 

reference to criterion validity was found in the literature.

c. Construct validity

Grip strength is related to a number o f  underlying constructs including its uses in 

evaluating the outcome o f  treatment, to evaluate a client’s strength relative to normative 

data and to establish a client’s suitability for return to work (M athiowetz 1991). Vliet 

Vlieland et al (1996) exam ined the determinants o f  hand function in patients with 

rheumatoid arthritis and found that grip strength had a significant correlation with hand 

function (r == -0.73, 95% Cl -0 .84 , -0.56). M athiowetz (1990) found grip and pinch grip 

scores were significantly different between 49 patients in rehabilitation, with various 

diagnoses com pared to 49 matched subjects with respect to age, sex and hand dominance.

Procedure

Grip strength was m easured at each assessment using a dynam om eter such as the Jamar 

dynamometer. The Jam ar dynam ometer is an industry standard in use for over 35 years.

The following technique applied to all subjects, for each hand (Owners Manual for Jamar 

Dynamometer)

1. The patient sits or stands comfortably,

2. The shoulder is adducted and neutrally rotated,

3. The elbow is flexed to 90 degrees,

4. The forearm is in neutral (midprone),

5. The wrist is in neutral.

Each test was repeated three times and an average is recorded.

Peak grip strength scores for males are approximately 45 kg (thirty-two years) and for 

females approxim ately 30kg (thirty-two years) (Jam ar Hydraulic Hand Dynamometer 

O wner’s Handbook).

Average com pletion time for the test is approximately 5 minutes.
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3.6.6 (b) Activities and Participation

1. Timed “Up & G o” test

The lower limbs are frequently involved in RA, resulting in difficulties with functioning 

such as difficulty in getting up from a seated position, m obility problem s over short 

distances and when turning. This may be as a result o f  loss o f  jo in t range o f  movement, 

loss o f lower limb muscle strength, balance problems, poor footwear and problems with 

the small joints o f  the feet. The Timed “Up & Go” test (Podsiadlo and Richardson 1991) is 

a quick test o f basic mobility. It has been used as an outcome measure by M cM eeken et al 

(1999) investigating the effect o f  knee extensor and flexor muscle training in individuals 

with RA. Following specific muscle training using an isokinetic dynam om eter for 17 

patients with RA, faster Timed “Up & Go” test times, greater peak speed (from the 

isokinetic dynam om eter), less pain and better quality o f  life were recorded. It has also been 

used to measure the effects o f a period o f  rehabilitation in a rheumatic diseases unit 

(Kennedy et al 2001). D iscussion relating to the measures properties will now be outlined.

Reliabilitj’

a. Internal Consistency 

Not applicable

b. Inter-rater reliability

To test the inter-rater reliability, twenty-two patients were rated by three raters in random 

order at different times in the same day while perform ing the test. The correlation (r) 

(intraclass correlation coefficient (ICC)) was 0.99, indicating high inter-rater reliability 

(Podsiadlo and R ichardson 1991).

c. Intra-rater reliability

Twenty patients were observed by the same rater on two consecutive visits to the day 

hospital (physiotherapists n =20, physicians n = 10). The correlation (r) (ICC) was 0.99, 

indicating good intra-rater reliability (Podsiadlo and Richardson 1991).
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Validity

a. Content validity

No reference to this was found in the literature

b. Criterion -  related

No gold standard is available

c. Construct Validity

Podsiadlo and Richardson (1991) hypothesised that the tim ed “Up and Go” test would 

correlate with patients balance, walk speed and functional capacity. Thus its relationship to 

the Berg Balance Scale, gait speed and the Barthel Index o f Activities o f  Daily Living was 

examined. W hen compared to the Berg Balance Scale the correlation r (Pearson 

correlation coefficient) was = - 0.72, for Gait Speed r = -0.55 and for the Barthel Index, r 

= -0.51.

Procedure

This test requires a rehabilitation chair and a stop-watch. The patient was seated in a 

standard rehabilitation chair, w ith arm rests. The test was perform ed as follows;

• Instructions are given to walk to a point three metres away, turn, walk back and sit 

down again.

• The test is timed, using a stopwatch for greater accuracy.

• The same rehabilitation chair should be used for each test to ensure reliability and 

the positions o f  the chair and the point three metres from the chair clearly marked.

• Normal footwear should be worn and any assistive devices usually employed by the 

patient should be used.

• Timing is from the uttering o f  the word “G o” after the patient has been instructed. 

A trial run is allowed to avoid confusion. Occasionally patients will walk around 

the marker, so they should be instructed to walk to the marker and turn. The time 

taken to com plete the test for each patient is recorded in seconds/milliseconds.

Average com pletion times are under 20 seconds for patients who are independent in basic 

transfers.
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2. Arthritis Impact Measurement Scale 2 (AIMS2)

As well as the physical problems associated with the disease, individuals with RA also 

suffer from deterioration in function, activities of daily living and quality of life. Various 

questionnaires exist for the measurement o f function, including the Arthritis Impact 

Measurement Scale 2 (AIM S2/

The Arthritis Impact Measurement Scale was originally developed in 1980 by Meenan 

(1982b). A revised edition, the AIMS2 was developed in 1992 (Meenan et al 1992). This 

was a more comprehensive and sensitive version of the original. The updated version saw 

the inclusion o f scales to evaluate arm function, work and social support. The method of 

scaling used in the AIMS2 is Guttmann scaling, a method used in measuring functional 

abilities. This process identifies the groups o f questions that are contained in a hierarchy of 

severity. As such, the questions in this scale that yield an affirmative reply to a question 

indicating severe disability will imply an affirmative reply to each question lower on the 

scale and thus provides evidence that the items measure varying levels o f a single aspect of 

health such as disability (McDowell and Newell 1996). Evidence o f its reliability, validity 

and sensitivity are discussed below.

Reliability

a. Internal Consistency

The reliability of all 9 scales of the questionnaire, as measured by the internal consistency 

(Cronbach’s alpha) o f their component items, were r between 0.72 -  0.91 for the RA group 

(n=299), (Meenan et al 1992).

b. Inter-rater reliability

Not applicable as questionnaire is self-report

c. Test-retest

A score o f r  = or > 0.8 for all components o f the scale except work (r =0.78) as measured 

by ICC of scores from two administrations o f the instrument separated by two to three 

weeks in a sample o f 45 patients over a 2 week period was demonstrated by Meenan et al 

(1992).
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Validity

a. Content

Potts and Brandt (1987) exam ined the correlation o f  client’s im portance for related aspects 

o f their disease with subscales o f  the AIMS (pain, anxiety, dexterity, physical activity, 

household activity (wom en only) and activities o f  daily living). They found a moderate 

correlation for the scales ranging from r = 0.22 to 0.45.

b. Criterion

No gold standard exists.

c. Construct

Convergent validity was exam ined by M eenan et al (1980). Correlations between the 

component scales o f  the AIMS and selected measures o f  health status were examined. As 

increasing age is usually associated with increasing limitations, it was used as a proxy for 

the health status construct. In addition, general health perceptions and physicians report o f 

disease activity were also examined. Correlations (Pearsons correlation coefficients) 

ranged from 0.00 to 0.68.

Further work by M eenan et al (1982a) exam ined the overall construct validity o f the AIMS 

approach for m easuring health status by calculation o f  the m ultiple regression coefficients 

for the nine scales with the use o f  four separate dependent variables, nam ely global health 

status, a VAS measure o f  arthritis impact and physician’s estim ates o f  functional impact 

and disease activity. The squared multiple correlation coefficients for these variables were 

0.84, 0.75, 0.66 and 0.61 respectively.

Sensitivity

Anderson et al (1989) investigated the sensitivity o f  the AIM S2 to the short-term clinical 

changes in arthritis. Having analysed data from three clinical trials, substantial 

im provements in physical function, psychological status, pain and overall arthritis impact 

were detected. These changes occurred at initial assessm ent, at four weeks and/or at eight 

weeks, indicating the sensitivity o f  the AIMS2 to detect change.

In addition, M eenan et al (1984) reported that the AIM S was sensitive to clinically 

m eaningful drug-induced change in patients with rheum atoid arthritis. Values for a 

clinically relevant change for the A1MS2 are not available.
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Procedure

The AIMS2 is a self-report questionnaire. It is a 78-item questionnaire containing scales 

such as mobility level, walking and bending, hand and finger function, arm function, self- 

care tasks, household tasks, pain, social activity, level o f tension and mood (Appendix 9).

Baseline and Start o f Treatment Assessments: each subject was given a copy of the 

outcome measure and instructed to complete it within forty-eight hours for the baseline and 

start of treatment assessments.

Finish of Treatment Assessment: following discharge from treatment, each patient was 

given a copy o f the questionnaire to complete one month after his or her return home. 

Stamped addressed envelopes were provided. A reminder telephone call was made if 

necessary to ensure return of the questionnaire. The AIMS2 was completed one month post 

discharge from treatment as recommended in the guidelines for administration.

Six-Months Follow-up Assessment: each patient was given a copy o f the AIMS2 to 

complete within forty-eight hours at the six-month follow-up assessment.

Average completion times are approximately twenty minutes.

3. Quality of Life (QoL)

Quality of life is frequently adversely affected in patients with RA. In this study QoL was 

measured using the Schedule fo r  the Evahiation o f  Individual Quality o f  Life (SEIQoL). 

Information provided by quality of life instruments can be useful in determining prognosis 

(Bell et al 1990). Measures o f quality o f life have been developed out o f a need to define 

the impact of health care interventions on individuals. Quality o f life measures can be 

disease specific or generic. The use o f disease-specific measures in tandem with a generic 

utility measures greatly enhances the applicability o f the results.

Recently, the Rheumatoid Arthritis Quality of Life questionnaire (RAQoL) was developed 

by De Jong et al (1997). It is a rheumatoid arthritis specific quality o f life measure. This 

measure was considered for use in this study as a disease specific quality of life measure. 

However, it has not been shown to be superior to the AIMS2 and thus it was decided to 

proceed with the AIMS2 as the disease specific measure.
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3(a) Schedule for the Evaluation of Individual Quality of Life-Direct Weighing 

(SEIQoL-DW)

The SEIQoL-DW  (O ’Boyle 1994) is a quality o f life measure that evaluates individual 

quality o f  life. As each individual’s life experiences are unique, a need exists for individual 

assessm ent and rating o f  personal quality o f life. The original SElQoL is an interview 

based instrum ent which is derived from a decision analysis technique known as judgem ent 

analysis (O ’Boyle et al 1994). Development o f the instrum ent was based on a number o f 

basic propositions. Firstly, QoL is individual and secondly, that a person’s judgem ent o f 

their overall QoL is made based on all the domains or areas o f  that person’s life important 

to them. The SElQoL has been used with a number o f  patient populations including the 

elderly (Coen et al 1993, Browne et al 1994), palliative care (O ’Boyle and W aldron 1997) 

and HIV/AIDS ((Hickey et al 1996).

In its original form the SElQoL is a complex and time consuming instrument. Thus, its 

suitability for use in the clinical setting may be limited. To address this limitation Hickey 

et al (1996) developed an abbreviated form o f the instrum ent, the SElQoL -  direct 

w eighting (SEIQoL-DW ). The technique o f judgem ent analysis is replaced by a more 

concise method o f  assessing the relative importance o f  the nominated areas to overall 

quality o f life. This method is known as direct weighting and is m easured using a simple 

disc consisting o f  five moveable, individually coloured, interlocking segments.

The five segments are m ounted on larger backing card, numbered from 0 to 100. This is 

the scale against which each segment is measured. Each segment represents a nominated 

area and the disc is m anipulated until the subject is satisfied that the correct representation 

o f  the relative im portance o f  the five areas is represented by the layout o f the disc 

(Appendix 6).

A lthough developed as an individual quality o f life measure, this does not preclude its use 

in between group com parisons (O ’Boyle 1994). In such instances, a global group score is 

calculated.
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Reliability

Evidence for the reliability o f  the questionnaire was found for the SEIQoL and the 

SEIQOL-DW . O ’Boyle (1994) exam ined the internal reliability o f the SEIQoL judgem ent 

analysis from a cohort o f  previously conducted studies involving the instrument. With the 

judgem ent analysis procedure, thirty cases are presented to the subject for judgem ent, o f 

which ten are repeated. I f  the subject is consistent with his/her judgem ent, there will be a 

high level o f  agreement. Correlation scores from the five studies showed that the mean 

internal reliability scores “r ” ranged from 0.49 to 0.74, showing that subjects were 

generally consistent; however, there was some variability, seen at the lower end o f the 

scale.

Browne et al (1997) investigated the test-retest reliability o f  the SEIQoL-DW  on forty 

healthy individuals and found that the mean consistency in com pleting the direct weighting 

procedure was r = 0.79, (range 0.35 to 0.93) as measured by the Pearson r coefficient.

Validity

The internal validity o f  the SEIQoL was examined by O ’Boyle (1994) by exam ining the 

results o f five studies that used the SEIQoL. Internal validity was explained by the author 

as reflecting the proportion o f  the variance in the overall QoL judgem ent. This was 

measured by the square o f r {r^) o f  scores from various studies involving the SEIQoL. R' 

scores vary with the consistency o f  the judge: if  the respondent changes their perception o f 

domain im portance throughout the procedure, their scores will be low. Scores ranged 

from 0.62 to 0.79 (O ’Boyle 1994), reflecting moderate to good internal validity.

With regard to the SEIQoL-DW , forty healthy subjects com pleted the new procedure in 

addition to the original instrument on two occasions seven to ten days apart, ti and ii 

(Browne et al 1997). The mean variance at ti explained by the weights derived by the 

judgem ent analysis was = 0.78; at Xi the mean variance was = 0.79. In addition, 

judgem ent policies for QoL were calculated. A policy consisted o f  five weights, one for 

each cue, which totalled 100. A further seven to 10 days later, subjects received a 

questionnaire by post containing ten different weighting policies for their five separate 

cues. Included in the questionnaire and unknown to the respondents, was the policy 

derived from the direct weighting procedure conducted previously. The respondents were 

asked to rank the ten policies in terms o f  how closely they resem bled their current policy
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fjr judging their QoL. ResuUs from the forty respondents showed that twenty-two (55%) 

cf respondents ranked the previously derived Direct Weighting (DW) procedure as most 

closely resembling their own, 8 (20%) ranked it as second and finally 7 (17.5%) ranked it 

as third. This reflects the validity o f the previously generated weights.

Procedure

The SEIQoL-DW  (O ’Boyle 1994) evaluates individual quality o f life (Appendix 10). 

hdividual life experiences are unique thus reflecting the possible requirement for 

individual assessment and rating o f personal quality o f life.

This is achieved with the SEIQoL where patients are asked to name five important cues 

(areas) in their lives that determine their overall quality o f life as it is at the moment.

Patients are then asked to rate the current status o f each nominated cue against a scale 

ranging from worst possible at the bottom to best possible at the top.

Finally, the relative importance of each area to the others is elicited by using the direct 

weighting technique. Here the disc (Appendix 6) with the interlocking individually 

coloured segments (with each segment is labelled with one of the five nominated areas) is 

used. The size o f each segment is adjusted to represent the relative importance o f each 

aspect o f the individual’s quality o f life. An index is calculated which can be analysed 

using parametric statistics.

Frequently elicited cues include family, relationships, health, finances, living conditions, 

work, social, religious or spiritual life. An index is calculated which can be analysed using 

parametric statistics. Scores range from 0 -100, with a higher score indicating superior 

quality o f life.

Completion times for the measure average from ten to twenty minutes.
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3.7 Standardisation

All assessm ents were conducted by the same researcher for each patient. There was one 

assessor for the study due to a limitation in resources. The assessor was not blinded to 

group allocation w hen conducting assessments, as this was not feasible given the 

pragmatic nature o f  the study and the allocation o f  patients to two distinct rehabilitation 

settings. As far as possible, assessments were conducted at the same time o f the day for 

each patient.

Training for the assessor in the conduction o f  the tests included in the assessm ent was 

necessary for the conduction o f  the tender and swollen jo in t count and the SEIQoL only. 

ESR and CRP samples w'ere obtained by the Phlebotomist. The VAS was administered 

using a standard set o f  instructions, as was the case w ith grip strength and the timed “Up 

and Go” test. The AIM S2 and EMS were self report. Patients w ith RA experience morning 

stiffness on a daily basis and are familiar with the reporting o f duration o f  morning 

stiffness. In the case o f  the tender and swollen jo int count, training was provided by the 

clinical nurse specialist in the outpatient rheumatology centre in SVUH. The clinical nurse 

specialist also works as a metrologist for the rheumatology drug trials and has received 

extensive training from the FDA and EULAR personnel in the conduction o f jo in t counts. 

Training in the adm inistration o f  the SEIQoL was obtained from the developers o f  the tool 

in the Departm ent o f  Psychology, Royal College o f  Surgeons in Ireland.

3.8 Research Facilities

All meetings and assessm ents were held in the physiotherapy gym in the Palliative Care 

Unit, Our Lady’s H ospice or in St. A nthony’s Rehabilitation Centre, St. V incent’s 

University Hospital or in the event o f  a subject being unable to travel, the assessm ent was 

conducted in the subject’s home.
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3.9 Equipment

The following equipm ent was required

■ A standard rehabilitation chair

■ Pens

■ A Jam ar D ynam om eter

■ A ssessm ent Sheets

■ 3 m etres o f  string

Calibration o f  the Jam ar dynamometer was conducted prior to testing as per the 

instructions from the manufacturers.

3.10 Statistical Methods

The data was analysed using Excel 2000 and M initab (version 13) software. Descriptive 

statistics, paired t-tests, two-sample t-tests. Analysis o f Variance (ANOVA) and 

appropriate econom ic tests were used to analyse the results.

3.11 Defence of Methodology 

3.11.1 Sample size.

The target sam ple size was forty-two patients. This target was based on the AIMS2 sample 

size calculations. As this was the first piece o f  work conducted in this area in the 

Rheum atology D epartm ent o f  SVUH and in Ireland, the availability o f  potential subjects 

was unknown. The pilot study was conducted over a five-m onth period and recruited nine 

patients, a recruitm ent rate o f  1.8 subjects per month. Thus, with a target o f 42 patients, it 

was expected, based on the pilot study, to take approxim ately 21 month to recruit the target 

sample. H owever, increased efforts to increase the rate o f  recruitm ent were made for the 

main study including the prom inent placement o f  the dual referral form in the charts o f all 

patients w ith RA at each outpatient clinic, the presence o f  the researcher at each clinic and 

the updating o f  all new medical staff regarding the study aim and protocol and process o f 

referral.
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However, despite the best efforts o f  the researcher, the recruitm ent o f  participants into this 

research proved to be difficult as is often the case with clinical populations. To increase the 

sample size was not possible within the resources available. Time was a major limiting 

factor, indeed Lam bert et al (1998) required a five-year data collection period to recruit 

118 patients to a similar study. Other studies conducted in the same institution experienced 

similar recruitm ent problem s, with a recent study taking 18 months to recruit nineteen 

patients with rheum atoid arthritis for a drug efficacy trial.

Sample size calculations (Appendix 12)

In view o f the literature reviewed in Chapter 1, the null and alternate hypotheses were 

formed.

The null hyphothesis (Ho) was: inpatient rehabilitation is equally clinically effective to 

outpatient rehabilitaton.

The alternate hypothesis (H i) was: inpatient rehabilitation is clinically superior to 

outpatient rehabilitation.

The alternate hypothesis was chosen as two randomized clinical trials, one with moderate 

risk o f  bias (H elew a et al 1989) and one with high risk o f  bias (Vliet V lieland et al 1996) 

found in favour o f  inpatient care.

The sample size required for the main study was calculated for each outcome measure as 

outlined below by using the results obtained in the pilot study.

In order to determ ine what is considered a clinically relevant im provem ent for this patient 

group, the work o f  the American College o f Rheum atology (Felson et al 1995) was used. 

The work by Felson et al (1995) identified a definition o f  im provement for use in 

rheumatoid arthritis trials. The definition selected for use in RA trials was a 20% 

improvement in tender and swollen jo in t counts and 20% im provem ent in 3 o f the 5 

remaining A CR core set measures: patient and physician global assessments, pain 

disability and an acute phase reactant. An improvement o f  greater than or equal to 20% 

was deemed a clinically relevant change in these outcome measures. Thus, a 20% 

improvement in the outcome measures used in this trial was chosen as the minimum
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difference following treatment. Thus, the study aimed to show a difference between groups 

in difference scores.

The calculations for each variable were as follows:

1) The proportion o f  change (basically percentage/100) in outcome from before to 

after for all o f  the people in the pilot study was calculated.

2) The average and standard deviation for the inpatient and outpatient groups was then 

calculated.

3) The “pooled” estimate o f  the standard deviation for each outcome measure was 

calculated.

4) It was decided to have power > 0.8 when the difference in treatm ent change 

proportions is >0.2

5) The sample sizes were calculated for a one-sided 2-sample t-test with a power o f 

80% and an alpha level o f  0.05.

6) The result given is for the sample size in each group.

7) The results shown are the numbers required in each group to show a difference.

8) The prim ary outcome measure was the AIMS2 and the prim ary endpoint was at 

fm ish o f  treatm ent.

9) A ttrition at follow-up was not factored into the target sample as it was expected that 

all patients would be followed up due to the nature o f  the disease and the 

undertaking o f  the study in one centre, thus facilitating assessm ent o f  patients at 

follow-up.

1. Power and Sample Size (Erythrocyte Sedimentation Rate)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating pow er for mean 1 = mean 2 + difference 
Alpha = 0.05 Sigma = 1 . 6

Sample Target Actual
Difference Size Power Power

0.2 793 0.8000 0.8004

2. Power and Sample Size (C-reactive protein)

2-Sample t Test
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Testing mean 1 = mean 2 (versus >)
Calculating power for mean 1 = mean 2 + difference 
Alpha = 0.05 Sigma =1.35

Sample Target Actual
Difference Size Power Power

0.2 565 0.8000 0.8006

3. Power and Sample Size (Early morning stiffness)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.69

Sample Target Actual
Size Power Power
148 0.8000 0.8003

4. Power and Sample Size (Visual Analogue Scale)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.35

Sample Target Actual
Size Power Power

39 0.8000 0.8040

5. Power and Sample Size (Grip Strength)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.62

Sample Target Actual
Size Power Power
120 0.8000 0.8014
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6. Power and Sample Size (Joint Count)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating power for mean 1 = mean 2 + difference 
Alpha = 0.05 Sigma = 1 .6

Sample Target
Difference Size Power

0.2 793 0.8000

7. Power and Sample Size (Up & Go)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.07

Sample Target Actual
Size Power Power

3 0.8000 0.8855

8. Power and Sample Size (AIMS2)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.25

Sample Target Actual
Size Power Power
21 0.8000 0.8168

9. Power and Sample Size (SEIQoL)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.28

Sample Target Actual
Size Power Power

25 0.8000 0.8009

Actual
Power
0.8004
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10. Power and Sample Size (DAS28,3)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating pow er for mean 1 = mean 2 + difference 
Alpha = 0.05 Sigma = 0.121

Sample Target Actual
Difference Size Power Power

0.2 6 0. 8000 0.8454

3.12 Methodology of the Economic Evaluation 

3.12.0 Introduction

The aim o f the study was to compare inpatient M DT care with regular outpatient 

multidisciplinary care for patients with RA to determine the most effective clinical and 

economic setting.

The data used in the cost analysis was obtained from the concurrently conducted 

randomised clinical trial.

3.13 Procedure for Economic Evaluation: Cost Identification

The costs o f  these two treatm ent settings were recorded concurrently with the clinical trial. 

Costs associated with the health care settings included in the analysis were health 

professional’s time, consumables, capital and equipm ent costs. The costs relating to 

patients such as travel costs, loss o f  earnings, General Practitioner (GP) costs, home help 

costs were also included. As such, a societal perspective was used to identify all relevant 

direct and indirect costs in both settings.

This study exam ined two settings o f  care, one o f  which involved attendance at an 

outpatient unit on a num ber o f occasions over an average four to five week time period. In 

order to ensure that the issue o f  differing costs between the two groups (such as travel 

expenses which would be expected to be higher in the outpatient group) were identified, a



societal viewpoint was preferable.

T ie costs identified were divided into the following categories; direct and indirect costs 

(Table 2.4). D irect costs referred to the pay costs, non-pay costs and capital costs. Indirect 

costs referred in the main to the costs borne by the patient such as travel expenses, loss o f 

earnings, childcare expenses and other out o f pocket expenses.

3.14 Cost Measurement and Valuation

Following the identification o f  all costs involved in both settings, the individual items were 

measured and valued. As this study commenced in 2000 and com pletion o f  data collection 

was in 2003, and the majority o f  costs occurred in 2002, it was decided to use 2002 as the 

cost base. Thus, where necessary, costs that occurred prior to 2002 were uprated to account 

for changes in the Euro changeover and also to account for inflation, according to Central 

Bank o f Ireland Consumer Price Index.

3.14.1 Recording o f costs

A standard form (A ppendix 13) was used to record the required information for each 

identified cost.

Following com pletion o f  treatment (discharge), the necessary data was recorded from 

patient medical charts, physiotherapy notes and time sheets given to the relevant health 

professionals involved in the provision o f care to the patient. In addition, patients were 

given diaries to record resource utilisation if  attending the outpatient facility. Information 

recorded in these diaries included travel expenses, time o ff work, home help costs, 

childcare costs, GP expenses, carer’s costs.

The need to record resource utilisation during the six-m onth follow-up period was also 

identified. This would be o f  use in identifying the possibility o f  higher use o f  certain 

resources (GP visits, alternative medicines, change o f  m edication) in one group. Thus, a 

form to record inform ation on medication usage, hospital adm issions, usage o f alternative 

medications and visits to a GP was supplied to each patient on com pletion o f  treatment and 

returned by each patient at the six-month assessment (Appendix 14).
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Health professional’s time was recorded in hours o f  treatm ent to each patient in the study; 

medication usage was recorded in type o f  drug and dosage; the number and type o f  x-ray, 

blood test and bone scans were recorded.

In addition, travel costs for patients (taxi, bus or mileage), number o f hours o ff work, 

numbers o f hours o f  childcare costs, number o f  visits to the GP or chiropodists were also 

recorded.

3.14.2 Individual Cost measurement and valuation

The m easurem ent and valuation o f  the various costs in each setting will be detailed below. 

Many o f the costs are measured and valued similarly in both settings. The raw data for the 

costing is contained in Appendices 15, 16, 17 and 18.

Direct Costs

Inpatient Unit: The length o f stay for each patient was recorded, in addition to the name o f 

the ward to which the patient was admitted. Rheum atology Rehabilitation has two inpatient 

wards; St. Teresa’s W ard, a five-day ward and Sacred Heart W ard, a seven-day ward.

For certain costs (such as administration, overheads etc) it was necessary to allocate the 

costs based on the percentage o f  patients with RA attending the unit, as no definite data 

could be obtained for the patients in the study.

To determine the percentage o f  patients with RA attending the unit, the adm issions list for 

2002 was exam ined and the number o f  patients adm itted w ith RA was determined and a 

percentage calculated. This figure (51%) was used in all allocation o f  shared costs or costs 

with indefinite m easurem ent for the study patients.

St. Anthony's Rehabilitation Centre: The num ber o f visits by each outpatient to the 

outpatient facility during the period o f  treatm ent was recorded.

St. Anthony’s Rehabilitation Centre (SARC) is a stand-alone building on the grounds o f St. 

V incent’s University Hospital. A number o f  facilities are provided in SARC including the 

rheumatology outpatient clinics, the breast clinic and a portion o f  the services provided by 

the physiotherapy and occupational departments.
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W hile exact hours o f treatment were recorded for each patient in the study group for most 

aspects o f treatm ent, some resource use was not directly measurable (such as 

adm inistration time, capital) for each patient in the study. Thus, in such cases, and in the 

case o f  shared resources like overheads, the percentage o f  patients attending SARC with 

rheumatoid arthritis was estimated. The estimate was arrived at following discussion with 

one o f consultant rheumatologists and estimates that 50% o f SARC is dedicated to 

rheumatology and o f this 50%, 50% o f the patients have rheum atoid arthritis. That is, 

rheumatology accounts for 50% o f SARC and 50% o f the rheum atology patients attending 

SARC, are patients w ith RA. Thus, 25% o f all shared costs were allocated to patients with 

RA.

Pay Costs: Inpatients

■ Nurse staffing levels differ between the two wards.

Sacred Heart W ard’s nurse staffing level is as follows:

Clinical Nurse M anager (CNM) I and II, 

two staff nurses 

Two nurse care assistants 

St. Teresa’s W ard’s nurse staffing levels is:

CNM I and II,

Three staff nurses

Four care assistants during a daily shift.

Costs o f  nursing care were allocated based on the num ber o f  patients attending the unit 

v ith  rheumatoid arthritis, as the exact nursing time spent on each patient in the study could 

not be ascertained.

■ A Clinical Nurse Specialist is em ployed in the unit and is involved in education, 

jo in t injections and management o f complicated cases. The time allocation o f the 

nurse specialist, as ascertained in discussions with the individual, is a 75% 

allocation to patients with inflammatory conditions.

■ The num ber o f  visits to each patient by the medical team was also recorded. Again, 

the exact am ount o f time spent by each m em ber o f  the medical team with each 

patient in the study could not be determined. Thus, the num ber o f visits by the
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consultant, registrar and other non-consultant hospital doctors to each patient in the 

study was recorded. An estimate of the time spent by each member of the medical 

team was ascertained from discussions with one o f the consultants;

Consultant consultation time: 20 minutes per patient 

NCHD consultation time; 45 minutes per patient 

As an experienced consultant made this estimate, it was felt to be a fair 

representation o f medical personnel consultation time.

■ For each patient, the number o f hours o f attendance at the physiotherapy,

occupational therapy and social work departments was recorded. Attendance for

hydrotherapy was also recorded (Hydrotherapy is a part o f physiotherapy, but 

hydrotherapy is not available in the outpatient setting). The exact costs o f these 

treatments were determined for each patient. An average per patient cost was 

determined from “Total physiotherapy hours x hourly physiotherapy rate/ number 

o f patients” .

■ Attendance with the podiatrist for prescription o f custom-made footwear was also 

recorded. The cost o f the orthotics provided to each patient was obtained from the 

orthotist’s records. An average per patient cost was calculated.

■ Discussion with the chiropodist ascertained the percentage o f patients with RA 

attending for chiropody treatment. The chiropodist attends the hospice on a once 

weekly basis for one working day. The costs o f this care were allocated based on 

the percentage o f patients attending the chiropodist with RA.

■ The number o f administration staff in the unit was also recorded and the costs of

that service were allocated based on the percentage o f patients with RA admitted to

the unit.

■ Portering services were also included. One porter is employed in Rheumatology 

fulltime for five days a week. A part-time two-hour a day service is provided at the 

weekend.

■ Salary costs were determined from the section on Pay and Salary scales from the 

Impact Union website and based on 2002 figures. Wage costs for care assistants
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were determ ined from the Human Resources departm ent o f  Our Lady’s Hospice. 

Porter wages were obtained from the head o f  Portering services in the unit.

Pay Costs: Outpatients

■ Involvem ent o f  the nursing staff in SARC to patients in the study was in the form 

o f education to patients on a one to one session. The num ber o f  hours o f  education 

for the patients in the study was recorded and an average cost per patient was 

determ ined for the outpatient group.

■ Similarly, the num ber o f  hours o f  treatment with the physiotherapist, occupational 

therapist and other health professionals was recorded and an average cost per 

patient was calculated.

■ The num ber o f  consultations with the medical team was recorded for each patient. 

The type o f  m edical personnel involved in the consultation was also recorded 

(consultant or N on Consultant Hospital Doctor (NCHD)). In addition, the average 

length o f  a consultation was estimated in discussion w ith one o f the rheumatology 

consultants as follows:

Consultant consultation time: 20 m inutes per patient 

NCHD consultation time: 30 minutes per patient 

The total num ber o f  consultation hours was recorded for each patient in the study 

and an average per patient cost was calculated. As an experienced consultant made 

this estimate, it was felt to be a fair representation o f  medical personnel 

consultation time.

■ A dm inistration staff costs were also included: an estim ate o f  the time allocated to 

rheum atology was estimated in discussion with the head adm inistrator in SARC 

and the total adm inistration costs were allocated to the percentage o f  SARC 

apportioned to patients with RA.
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Non Pay Costs

Midication Costs

AH medication usage by each patient in the study was recorded. The name o f the drug, the 

dcsage and the number o f times administered were recorded. The value o f the medications 

used was determined by using a 2002 copy o f Monthly Index o f Medical Specialities 

(MIMS).

X-Ray and Bone Scan Costs

The number and type o f x-ray taken for each patient in the study was recorded. The 

*market value o f each type o f x-ray was obtained from the Radiology department o f the 

Charlemont Clinic, Dublin, a private facility.

B hod  test Costs

The number and type o f blood tests taken for each patient were recorded. The *market 

value o f each type o f blood test was obtained from the Charlemont Clinic in Dublin.

*As is the requirement for costing such items in an economic analysis, the market value 

was used to cost this resource. The charge for x-rays and blood tests provided by a public 

health service is not a true reflection o f the cost o f an x-ray (the true cost is the opportunity 

cost, which is not obviously available as no opportunity cost exists for x-rays as their use is 

net forgone by being used to take x-rays; thus, the market value is used, which is the cost 

of purchasing an x-ray in a private system (the alternative to the public health care system).

Capital and Equipment Costs

Inpatient Unit: The capital and equipment costs o f Rheumatology Rehabilitation were 

ascertained from the accounts department o f Our Lady’s Hospice. An annual equivalent 

cost was calculated initially (Drummond et al 1997), followed by a daily equivalent cost. 

Finally, these costs were apportioned to the percentage o f patients attending the hospice 

with RA (51%). The costs o f the hydrotherapy pool (initial costs and ongoing maintenance 

costs) were also included.

A discount rate o f 5% was used in the initial calculation o f an equivalent daily cost. The 

impact o f a 3% and 7% discount rate was examined in the sensitivity analysis.
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SARC: Similarly, the accounts department o f  St. V incent’s U niversity Hospital (SVUH) 

provided figures on the capital and equipment costs o f  SARC. An equivalent annual cost 

and subsequently an equivalent daily cost were calculated and 25% o f the costs were 

allocated to patients w ith RA.

Overheads

Inpatient Unit: The costs o f  light, heat, laundry, household, catering, security etc for 

Rheumatology Rehabilitation were also obtained from the accounts departm ent o f the 

Hospice. These were for the year ending 31^' Decem ber 2001. As such, the costs were 

uprated to account for inflation and the euro changeover (Central bank o f Ireland Quarterly 

Bulletin 2003).

SARC: The accounts departm ent o f SVUH provided figures on the overheads in SARC, 

which were for the year 2000. Thus, they were uprated to account for the euro changeover 

and for inflation in the same manner as for Rheum atology .

Indirect Costs 

Travel Costs

Travel expenses: each patient was asked to record any travel expenses incurred for 

example taxi fares, bus ticket costs or the num ber o f  miles from home to the treatment 

facility. In the case where patients provided their own transport or were driven for 

treatment by a family m em ber or friend, the num ber o f  miles taken by the journey was 

multiplied by the D epartm ent o f the Social W elfare mileage allowance (93.04 cent) to 

determine the total costs o f  travel. An average per patient cost was then calculated for each 

group.

Loss o f  Earnings

Em ployment status was recorded for each patient. As some patients were receiving 

disability pensions, which represent a transfer o f  costs and cannot be used as a proxy for 

loss o f  earnings, and some patients were housewives and one patient was a carer, the 

average industrial wage was used as a basis for valuing loss o f earnings or loss o f  leisure or 

non-paid work time. This is the accepted and recognised standard for valuing loss o f
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earnings when some subjects are receiving a form o f social support (Drummond et al 

1997). For patients who were employed full-time at time o f attendance for treatment, the 

average weekly industrial wage o f  €494.58 (Source: Central Statistics Office 2002) was 

used to calculate loss o f  earnings during the period o f  treatm ent. For patients who were 

employed on a part-tim e basis, half the average weekly industrial wage (€247.29) was used 

to estimate loss o f earnings. A number o f patients were unem ployed, retired or on 

disability pensions. For these patients, a value o f quarter o f  the average weekly industrial 

wage (€123.64) was used to calculate their loss o f  earnings.

Finally, a num ber o f patients were full-time housewives and one patient was a carer on a 

part-time basis. Housewife time was estimated in three different approaches. Firstly, the 

opportunity cost o f  what the individual would have been doing if not a housewife was 

used. This did not arise, as none o f  the patients had given up other em ployment to become 

housewives. Secondly, the replacement costs o f  em ploying a cleaner, ironing person etc 

was used to value housewife time. This was based on the market value o f such services in 

Dublin in 2002 and these replacement costs were valued at €10 per hour. Lastly, the 

average weekly industrial wage was utilised to estimate housewife time.

The valuation o f  carer time was based on work previously conducted by Blackwell et al 

(1990), who estim ated carer and voluntary work at €2.18 an hour (this figure has been 

uprated to account for the euro changeover and for inflation).

A daily equivalent o f  the average industrial wage was calculated and multiplied by the 

number o f days o f  treatm ent received by each patient. An average per patient cost was then 

calculated for each group.

Childcare costs

Childcare costs were recorded if  relevant, in the number o f  hours in care and the number o f 

children. The total cost o f  such care as incurred by the patient was used as the market value 

o f the care.

An average per patient cost was calculated for each group.

GP visits

The numbers o f  GP visits were also recorded, in addition to the type o f visit (surgery or 

home). The cost o f  a GP visit to a non-medical card patient in Dublin in 2002 was used as
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the market value for GP visits. An average per patient cost was calculated for each group.

Admission Expenses

Admission expenses refer to the cost o f toiletries, clothing, nightwear etc purchased by the 

patient for the purpose o f  their admission to the unit. The costs o f  such items were valued 

based on the am ount paid by the individual on purchase.

Aids and Appliances

Any special aids purchased by the patient on the recom m endation o f  their therapist were 

also recorded. Such items were valued based on the amount paid by the patient for their 

purchase. An average per patient cost was calculated for each group.

C arer’s Costs

C arer’s costs refer to any out o f  pocket expenses incurred by relatives, friends or family o f  

the patient incurred in the patient being admitted to the unit, such as travel expenses. These 

costs were valued on a quarter o f  the average industrial wage (€123.64). An average per 

patient cost was calculated for each group.

Home Help

Any patients who availed o f  home help services were asked to record the cost o f  this 

service. This was used as the value for such a service. An average per patient cost was 

calculated for each group.

Public Health Nurse Costs

The number o f  public health nurse visits to each patient was recorded, in addition to the 

length o f each visit. The costs o f the number o f visits were calculated and an average per 

patient was determ ined for each group.

Alternative Medicine/Therapy Costs

The use o f alternative m edicines/therapy such as acupuncture, holistic health, endorphin 

release therapy etc was recorded. The type o f treatment, num ber o f  visits and cost o f  each 

visit was recorded. An average per patient cost was determined for each group.
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Table 3.4 Costs identified in Both Settings

Category o f  Cost Type o f  Cost Inpatient Outpatient

Hospital Based Costs

Patient Costs

Salaries# V V
M edication V V
X-Rays V V
Blood Tests V V
Overheads V V
Capital V V
Equipment V V
Travel Expenses V V
Alternative M edicines V V
General Practitioner visits X V
Public Health Nurse Visits V V
Child Care costs V V
Home Help V V
Carers Costs V V
Aids and Appliances V /A/
Admission Expenses V X

Podiatry X V

#  Salaries: T he  f o l lo w in g  personn el  w e re  inc luded  -  Consu ltant ,  N o n -C o n s u l ta n t  H ospita l  D octor,  Nursing,  

P hysiotherapy,  O ccu p a t io n a l  Therapy,  M ed ic a l  Soc ia l  W orker, C h iro po d is t  (Inpatient on ly ) .  Podiatrist ,  

A d m in is trat ion  Staff ,  Porters (Inpatient on ly ) .
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Table 3.5 Measurement o f  Each Identified Cost fo r  Both Settings

Category o f  Cost Type o f  Cost Unit o f  M easurement

Hospital-Based Costs Salaries Number of hours involved in treating 

study patients or time spent with 

patients with rheumatoid arthritis on a 

daily basis

Medication Name of drug + dosage + amount taken

X-Rays type of x-ray + number of each type

Blood Tests type of blood test + number of each 

type

Overheads Amount of usage of each service

Capital Equivalent annual cost

Equipment Equivalent annual cost

Patient-Based Costs Travel Expenses Number of journeys made/ taxi costs

Alternative Medicines Type of treatment and number of 

attendances for treatment

General Practitioner Number of Attendances

visits Home or Surgery visit

Public Health Nurse 

Visits

Number of Visits

Child Care costs Number of hours

Home Help Number of hours

Carers Costs Number of hours of work time or 

leisure time lost

Aids and Appliances Number of and type of items

Admission Expenses Number of and type of items

Podiatry Number of visits
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3.14.3 Quality of Life and Utility measures

Quality o f life was assessed using two measures: The AIM S2, a disease specific measure 

and the SEIQoL, a generic measure. The AIMS2 was chosen as the primary QoL outcome 

measure due to its w idespread use in two group com parisons in addition to its inclusion in 

the recom m endations o f  the OM ERACT 5 Economic group. W hile the SEIQoL is a QoL 

measure, its use in two-group comparisons is not widespread. A pooled index o f disease 

activity m easures, the Disease Activity Score (DAS28) was also used to determine the cost 

per unit reduction for each group.

3.15 Conclusion

This chapter detailed the clinical and economic m ethodology o f the study. The outcome 

measures used in this study are comprehensive and relevant for the evaluation o f 

rehabilitation in RA. The measures chosen are in line with international recommendations 

for the selection o f  outcome measures for use in RA clinical trials. As a consequence, the 

effect o f rehabilitation in the context o f body functions and structures and activities and 

participations will be adequately reflected.

With regard to the econom ic costing, every effort was made to ensure all costs were 

included in the evaluation. Detailed recording sheets, both during treatm ent and at the six- 

month follow-up, were used to record the costs. Despite the best efforts to identify, 

measure and value all costs some methodological issues arose in the process such as the 

need to estim ate the value o f some costs (capital and overhead costs) and the various 

methods available to value housewife time. Nevertheless, the detailed identification o f the 

main costs has ensured that the main areas have been covered and any areas o f uncertainty 

arising will be addressed using a sensitivity analysis.
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Chapter 4 -  Clinical Results

4.0 Clinical Results: Introduction

The aim o f the study was to test for a difference in inpatient and outpatient care for patients 

with rheum atoid arthritis to determine the most effective clinical and econom ic setting. A 

pilot study was initially conducted, followed by the principal study.

The results o f  the pilot study are presented first, followed by the results o f  the principal 

study. In sections 4.4 to 4.13 the results for each group, followed by the two-group 

comparison for each outcome measure will be presented. A summary o f  the clinical results 

is presented in section 4.14.

4.1 Pilot Study

A pilot study was conducted from February 2000 to July 2000. Nine patients were 

recruited from the outpatient clinics. Four patients were randomised to receive inpatient 

treatment in Rheum atology Rehabilitation, H arold’s Cross and five patients were 

randomised to receive outpatient treatment in their local hospital. One inpatient did not 

receive treatm ent as she declined a place in the inpatient unit due to an improved disease 

status.

The dem ographic details o f  the pilot study participants are contained in Table 4.1
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Table 4.1 Demographic Profile o f Pilot Study Subjects

Number o f  subjects Sex Mean Age 

(range)

Mean Disease Duration 

(range)

Inpatient 4 Female: 4 11 years 17.5 years

Male: 0 (64 -  89) (5 - 4 0 )

Outpatient 5 Female: 3 60.4 years 9 years

Male: 2 (33 -  70) (4 -1 3 )

4.1.0 Results o f  Pilot Study

As this study only contained nine patients and had as its main aim the testing o f the 

feasibihty o f  the study design, no statistical inference can be drawn from it. Thus 

descriptive statistics only were used to analyse the results. The mean age o f the inpatient 

group (77 years) was higher than the mean age of the outpatient group (60.4 years). One 

patient aged 33 years was included in the outpatient group with the effect of lowering the 

mean age of that group. This difference was also reflected with respect to disease duration, 

where longer disease duration (17.5 years) was noted in the inpatient group compared to 

the outpatient group (9 years). Again, the outpatient group contained the younger, more 

recently diagnosed patient, resulting in a lower mean than the inpatient group. In addition, 

gender differed between the two groups, as no males were included in the inpatient group. 

RA has a male:female ratio o f 1:3 so the number o f males seen in the pilot study was 

representative o f the total number of males expected in a sample o f patients with RA.

4.1.1 Inpatient Group

The mean (standard deviation) scores (raw data) for the inpatient group for all outcome 

measures for the four assessments are shown in table 4.2 below. The following outcome 

measures, ESR, CRP, EMS, VAS, Grip strength and AIMS2 improved at finish of 

treatment, but had disimproved at the six-month follow-up assessment. Two outcome 

measures. Joint Count and Timed “Up & Go” test improved at finish of treatment and 

showed a further improvement at the six-month follow-up assessment. Finally, the SEIQoL
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score had disimproved at the finish o f treatment assessment, however, scores had improved 

when measured at the six-month follow-up.

Table 4.2 Inpatient Mean (Standard Deviation) Scores fo r  all Assessments

Baseline Start Finish 6 months

ESR 20.7 (9.02) 13.3 (4.04) 12.3 (13.89) 16(5.60)

CRP 23 (4) 14.6(8.74) 12.3 (29.84) 21 (18.38)

EMS 38.75 (55.73) 30.6 (51.39) 0.66(1.15) 16.6(24.66)

VAS 3 (3.5) 4.3 (2.59) 3.5 (3.43) 5.6(1.53)

Joint Count 22.3 (19.57) 30.3 (12.66) 13(6) 9.6(10.01)

Grip

Strength

8.67(1.34) 5.52 (3.67) 8.48 (5.72) 8.2 (1.4)

Up & Go 18.7(10.61) 17.9(4.73) 16.2 (6.05) 14.9(4.1)

AIMS2 59.6(14.19) 63.8 (12.11) 45.3 (8.54) 48.7 (15.99)

SEIQoL 29.2 (29.25) 67.6 (22.40) 64.8 (19.45) 82.3 (10.3)

4.1.2 Outpatient Group

All five patients presented for treatment. The mean (standard deviation) raw data scores for 

each outcome measure for all assessments are displayed in Table 4.3.

Scores for ESR and VAS improved at finish of treatment and at the six-months follow-up. 

There was no change in the CRP level at finish o f treatment and CRP data for the six- 

month follow-up was not available.

EMS and SEIQoL scores had disimproved after treatment, but improved at six-months, 

while the Joint Count and Grip Strength scores showed the reverse trend by improving at
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finish o f  treatment and worsening at the six-month follow-up.

Finally, the Timed “Up & Go” test times had slightly disimproved at finish o f treatment 

and further declined at the six-month follow-up.

Table 4.3 Outpatient Mean (Standard Deviation) Scores fo r  all Assessments

Basel ine Start Finish 6 months

ESR 34.3 (17.1) 38.7 (22.3) 33.3 (17.6) 24.75 (14.93)

CR P 27(18 .5 ) 21.5 (17.7) 21.5 (17.7) *

EM S 60.6 (35.5) 48 (34.2) 49 (45.8) 17.5 (8.26)

VAS 5.3 (3.9) 6(3.4) 4 .9 (3 .18) 3.4 (3.3)

Joint  Count 26.4(21 .9 ) 35 (21.04) 14.6(9.04) 23.3 (26.2)

Grip

Strength

13.9(7.6) 11.9(9.1) 12.16(7.4) 9.6 (7.5)

Up & Go 13.2(4.7) 12.7(4.1) 12.9(3.9) 15.3 (5.8)

AIM S2 53.5 (19.3) 46.6(19.9) 53.3 (19.7) 45 .2 (14 .6 )

SEIQ oL 60.1 (22.4) 56.9(23.4) 50.5 (32.9) 60.8 (20.7)
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Figure 4.1 Patient Flow Diagram

Randomised
(n=47)

Eligible patients (n=55)

Completed Trial (n=18)Completed trial (n=20)

Withdrawn before intervention 
(n=3)

Lost to follow-up (n=1

Withdrawn before intervention 
(n=4)

Lost to follow-up (n=1)

Received outpatient treatment 
as allocated (n=19)

Did not receive outpatient 
treatment as allocated (n=3) 

(withdrew)

Received inpatient treatment as 
allocated (n=21)

Did not receive inpatient 
treatment as allocated (n=4) 

(withdrew)

Primary Outcome: AIMS2 
Baseline (n=19)

Start (n=20)
Finish (n=21) 

Follow-up (n=15)

Primary Outcome: AIMS2 
Baseline (n=19)

Start (n=17)
Finish (n=18) 

Follow-up (n=15)

Reasons: n = 5 unwilling to travel to 
outpatient facility 

n = 3 unable to attend inpatient facility

Not Randomised (n=8)
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4.2.2 Demographic Profile of Principal Study Participants

The demographic profile o f the study participants is contained in table 4.4. 

Table 4.4 Demographic Profile o f Principal Study Participants

Inpatients

(n=25)

Outpatients

(n=22)

Mean Age 58.84 years 60.36 years

Standard deviation 8.8 years 12.26 years

(range) (43 -  73 years) (31 -  84 years)

Mean Disease 14.6 years 12.56 years
Duration

Standard deviation 9.8 years 9.68

(range) (0.5 -  34 years) (0.3 -  31 years)

Sex

Males 7 4

Females 18 18

Functional Classification' I - 0 I - 0

II - 12 II - 11

III - 11 III - 10

IV - 2 IV - 1

American College o f Rheumatology Classification Criteria 1992 (Appendix 19)

4.2.2.1 Statistical Analysis of Demographic Data

Age and disease duration were compared using two sample t tests. No significant 

difference was found between the two groups for either variable (p=0.632 and p=0.475 

respectively).

Functional classification and gender were compared using a Mann Whitney test. No 

significant difference was found between the two groups for gender (p=0.430 or for 

functional classification (p=0.42).
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4.2.3 Demographic Profile of the Inpatient group

Twenty-five patients (eighteen females and seven males) were randomised to the inpatient 

group. Four patients did not present for treatment; two patients reported an improvement in 

their symptoms and thus did not want treatment, one patient withdrew before intervention 

due to family circumstances that made attendance as on inpatient impossible and one 

patient withdrew having suffered a cardiac arrest and subsequently required hospitalisation 

for treatment. Thus, twenty-one patients presented for treatment in RRU, Harold’s Cross. 

The mean length o f stay in the unit was 13.14 days, with a range o f four to twenty-two 

days.

The mean age o f the group was 58.84 years, with a range o f 43 to 73 years. The mean 

disease duration o f this group was 14.6 years (range 0.5 to 34 years). The functional 

classification o f each patient was also recorded. The majority o f the patients were 

contained in class II and III indicating ability to perform usual self-care and vocational 

activities but with some limitation of avocational activities (Class II) and also limitation in 

vocational and avocational activities (Class III) (Avocational (recreational and/or leisure) 

and vocational (work, school, homemaking) activities). Two patients were in the Class IV 

group, reflecting limitation in ability to perform usual self-care, vocational and avocational 

activities.

4.2.4 Demographic Profile of the Outpatient Group

Twenty-two patients (eighteen females and four males) were randomised to receive 

outpatient treatment. Three patients did not attend for treatment; all patients withdrew due 

to personal circumstances that prevented them attending as an outpatient. Nineteen patients 

attended for treatment. The mean age of the group was similar to the inpatient group at 

60.36 years, with a range o f 31 to 84 years. Mean disease duration was similar to the 

inpatient group also at 12.56 years (range 0.3 to 31 years). The majority of patients were 

assigned to functional class II (n = 11) and III (n=10) with the remaining patient in Class 

IV.
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4.2.5 Treatment Regimes

The mean length o f time from baseline to start o f treatment was 41.9 days in the inpatient 

group and 37.7 in the outpatient group.

Both treatment settings provided multidisciplinary care. The disciplines involved in the 

provision o f care were the medical team, nursing, physiotherapy, occupational therapy, 

social work, podiatry and chiropody.

Clinicians providing treatment to the study participants were not blinded to the patients’ 

participation in the study. While it was considered that the study may have altered the 

clinicians treatment o f the participants, it was felt on reflection that the two services are 

well established and care is provided in both settings by experienced professionals secure 

in their abilities to provide adequate care. Normal practice continued in both settings for 

the duration of the study

4.2.5.1 Inpatient Treatment Regime

All patients received medical, nursing, physiotherapy and occupational therapy treatment 

during their stay. Physiotherapy treatment included hydrotherapy for all patients. Eight 

patients were seen by the social worker. The mean length o f stay in the inpatient unit was 

13.14 days, with a total number o f treatment days for the group of 276 days (range 4 to 22 

days). Patients were admitted to both the 5 and 7 day wards.

Patients were reviewed by a nurse and the Senior House Officer following admission to the 

unit. A full physiotherapy and occupational therapy assessment was conducted by the 

relevant therapists within forty-eight hours o f admission to the unit. Physiotherapy 

intervention following assessment consisted o f a programme from 9am until 4pm and 

included a thirty-minute morning tea break and a ninety-minute lunch break. A one-hour 

hydrotherapy session was also included in the physiotherapy treatment programme. In 

addition to daily physiotherapy attendance, patients also attended for occupational therapy 

treatment on a thirty minute to one-hour basis per day and attendance to the social worker 

as required. One day per week, the patients did not attend for physiotherapy for 

approximately two hours due to their attendance on the ward for the weekly ward round. 

Finally, therapy did not commence before 11am on a Monday due to administrative 

requirements by the therapists. After 4pm, patients returned to the wards and were under 

the care o f the nursing staff until the next day.
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The content o f  each team m em bers’ care for patients will now be described.

Physiotherapy

Physiotherapy treatm ent consisted o f a programme to

1) Relieve pain

2) Improve exercise tolerance and muscle strength

3) Increase range o f  movement

4) Patient Education

5) Hydrotherapy

Occupational Therapy

1) Joint Protection techniques

2) Education

3) Retraining o f  activities o f  daily living

4) Provision o f  aids and appliances

Nursing

1) Provision o f  usual nursing care

2) M edication education talk

Medical Team

1) Usual m edical review

2) M edication changes as required

3) Joint injections as required

Social Worker

1) Help w ith financial issues

2) Help w ith personal and family issues

Podiatrist and Chiropodist

1) Usual foot care (Chiropodist)

2) Provision o f  custom made orthotics and footwear (Orthotist)

In the inpatient setting, patients’ main daily attendance was for physiotherapy. During this
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daily attendance, one therapist was responsible for the direction of care to approximately 

eight patients per day. Patients were provided with a daily programme while attending 

physiotherapy and following instruction in exercises techniques patients were independent 

in managing their programme as assessed by the therapist. When a patient was not in 

physiotherapy, they were attending another member o f the MDT or were resting on the 

ward under the care o f the nursing team.

4.2.5.2 Outpatient Treatment Regime

On referral to the study the referring doctor requested physiotherapy, occupational and/or 

education (provided by a nurse specialist) for each patient.

Additional requests such as x-ray appointments were also indicated on the referral form. 

All patients were reviewed by the medical team following discharge from the MDT or at 

any other time if required by the therapist. All nineteen patients were referred to 

physiotherapy. Sixteen patients were referred to the occupational therapy and just one 

patient was referred to the social worker. Five patients were referred to the nurse specialist 

for education relating to their disease. The total number o f visits by the outpatient group 

for treatment was 109, with the average number o f attendances 5.7 (range 3 - 9  visits).

The provision o f care by the team in the outpatient setting is similar to that described in the 

inpatient setting. There is no chiropody service available in the outpatient setting. Patients 

attended the outpatient service on an appointment basis as required by their therapist and 

were directed to continue their programme at home before their next appointment as 

necessary. The physiotherapy treatment was similar to the inpatient service using similar 

techniques to relieve pain, increase muscle strength and patient education. Hydrotherapy 

treatment was not provided in the outpatient service. Patients attended the nurse specialist 

for education about medication and their disease. Occupational therapy provided splints 

and aids and appliances as appropriate and instructed patients in joint protection 

techniques. Patients were reviewed by the medical team on discharge to review their 

medical status and medications. Medical review before discharge was also available if the 

other team members felt it was necessary.
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4.2.6 Employment Status

Patients were categorised with regards to em ploym ent as follows at entry to the study 

(Table 4.5)

Table 4.5 Employment Status o f Principal Study Participants.

Status Inpatient Outpatient

Full time em ployment 4 6

Part time em ploym ent 2 I

Unemployed 1 1

Retired 8 7

Disabled 3 3

Housewife 7 3

Carer/Voluntary W ork 0 1

4.2.7 M edication Usage in Both Groups

Medications prescribed for all patients were recorded at baseline, at start o f  treatment and 

on finishing treatment. Any change in m edication over the six-m onth follow-up period was 

also noted. The drugs were divided into seven groups as follows:

Group 1: Disease M odifying Anti Rheumatic drug (DM ARD) only 

Group 2: Steroid only

Group 3: Non Steroidal Anti-Inflammatory (NSAID) only

Group 4; DMARD + Steroid

Group 5; DMARD + NSAID

Group 6; Steroid + N SA ID

Group 7: DM ARD + Steroid + NSAID
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4.2.7.1 Baseline medication for both groups

Baseline medications prescribed to each patient on entry to the study were recorded. The 

number o f patients in each group is shown in Table 4.6.

4.2.7.2 Medication changes during treatment

The medication changes in the following categories o f drugs were recorded; DMARD, 

Steroid and NSAID and are shown in Table 4.7.

4.2.7.3 Medication changes during the six-month follow-up period

The medication changes for each patient (except those lost to follow-up n=3) were 

recorded during the six-month follow-up period. Patients were also asked to record any 

changes made to their prescription by their General Practitioner (GP). This data (n=37) is 

contained in Figure 4.2.

4.2.8 Joint Injections during Treatment and Follow-Up Period

Four inpatients received joint injections during their stays in the inpatient unit.

One outpatient received joint injections during treatment and one outpatient received joint 

injections at baseline.
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Table 4.6 Medication usage (percentage) at Baseline fo r both Groups

DMARD

Only

Steroid

only

NSAID

Only

DMARD 

+ Steroid

DMARD 

+ NSAID

Steroid + NSAID DMARD + Steroid + NSAID

Inpatient 3 (12%) 2 (8%) 2 (8%) 1 (4%) 5 (20%) 4(16% ) 8 (32%)

Outpatient 5 (22.7%) 1 (4.5%) 2 (9%) 3 (13.6%) 8 (36.3%) 0 3 (13.6%)

Table 4.7 Medication Changes (percentage) during Treatment fo r  both Groups

DMARD

increased

DMARD

decreased

DMARD 

no change

DMARD

started

Steroid

stopped

Steroid

decreased

NSAID 

no change

NSAID

decreased

Inpatient 3 (14.3%) 0 13 (61.9%) 5 (23.8%) 3 (14.3%) 1 (4.76%) 12(57.1%) 2 (9.5%)

Outpatient 2(10.5% ) 0 11 (57.8%) 2* (10.5%) 2(10.5%) 2 (10.5%) 7 (36.8%) 0

*One patien t on Infliximab
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4.3 Presentation and Analysis o f Results

M initab Statistical package (version 13) and M icrosoft Excel were used to analyse the data. 

Hard data was entered into the packages following each assessm ent by the researcher. The 

analysis was conducted by the researcher, who was not blind to group allocation.

4.3.0 Raw Data Mean and Standard Deviation Scores for all Assessments

The raw data m ean and standard deviation scores for all outcome measures for all 

assessm ents for the inpatient group and outpatient group are shown in Table 4.8 and Table 

4.9 respectively. All outcome measures, except grip strength and SEIQoL have lower 

scores with an improvement. Grip Strength and SEIQoL scores both increase with an 

improvement.

4.3.1 Data Analysis

4.3.1.1 Normality Testing and Transformations

The raw data for each outcome measure (Appendices 20 -  30) was exam ined for normality 

visually by generating histograms and also by testing using the Kolmogorov-Smirnov 

Normality Test. Following exam ination for normality, a num ber o f  outcome measures 

were found to have non-normal distributions. In order to achieve normality, data was 

transformed as appropriate. The log transform ation was used to achieve normality in ESR, 

CRP, grip strength and TUG. The square root transform ation was used to achieve 

normality in VAS and EMS.

4.3.1.2 Back Transformations

Following transform ation o f  data it is necessary to back transform  data for presentation. 

This is achieved by using the exponentiate function for the log transform ation and the 

square function for the square root transformation. However, it is not possible to back 

transform the standard deviation or the confidence interval for the difference between the 

means to the original scale. Thus, only the m eans are back transform ed to their original 

units.
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Table 4.8. Mean (Standard Deviation) Inpatient Scores fo r  all assessments

Measure Mean Baseline
Score
(sd)

Mean Start
Score
(sd)

Mean Finish
Score
(sd)

Mean
Follow-up
Score
(sd)

AIMS2 60.46 55.61 47.39 48.54
(n=21) (n=20) (n=21) (n=16)

(17.74) (18.57) (16.23) (17.04)
ESR 31.32 26.71 18.12 19.76

(n=19) (n=21) (n=17) (n=14)

(23.61) (26.35) (13.93) (19.06)
CRP 31.12 27.85 14.60 12.53

(n=17) (n=20) (n=20) (n=17)

(35.68) (30.16) (13.75) (12.59)
VAS for Pain 4.6 3.7 1.7 3.66

(n=25) (n=21) (n=21) (n=20)

(2.5) (2.8) (1.5) (2.8)
EMS 66.7 61.71 31.52 59.5

(n=25) (n=21) (n=21) (n=20)

(57.5) (62.94) (42.65) (68.5)
Grip Strength 11.27 11.20 13.98 13.57

(n=25) (n=21) (n=21) (n=20)

(6.26) (6.91) (7.77) (8.20)
Tender Joint 864 7.61 4.05 4.75
Count (n=25) (n=21) (n=21) (n=20)

(6.28) (4.17) (3.59) (3.87)
Swollen Joint 8.20 7.81 3.19 4.10
Count (n=25) (n=21) (n=21) (n=20)

(4.87) (6.40) (5.21) (3.22)
TUG 13.77 14.36 11.06 11.15

(n=25) (n=21) (n=21) (n=20)

(4.89) (6.24) (3.40) (2.83)
SEIQoL 55.44 61.24 72.34 65.50

(n=25) (n=21) (n=21) (n=20)

(25.12) (21.77) (18.04) (22.46)
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Table 4.9 Mean (Standard Deviation) Outpatient Scores for all assessments

Measure Mean Baseline Mean Start Mean Finish Mean
Score Score Score 6 months Score
(sd) (sd) (sd) (sd)

AIMS2 52.81 54.06 43.75 47.77
(n=21) (n=18) (n=18) (n=15)

(16.82) (21.03) (22.32) (19.42)
ESR 26.33 24.28 22.94 23.38

(n=18) (n=18) (n=18) (n-16)

(18.22) (15.86) (18.74) (18.30)
CRP 23.94 24.20 18.18 35.1

(n=17) (n=15) (n=17) (n=14)

(21.25) (27.16) (21.30) (54.2)
VAS for 3.8 3.58 2.13 4.61
Pain (n=22) (n=19) (n=19) (n=17)

(2.4) (2.38) (2.09) (2.36)
EMS 71.1 52.7 40.63 75.3

(n=22) (n=19) (n=19) (n=17)

(82.5) (45.61) (60.34) (113.9)
Grip 10.63 11.35 14.34 11.54
Strength (n=22) (n=19) (n=19) (n=17)

(9.26) (9.11) (10.55) (7.62)
Tender 9.95 6.47 4.73 6.47
Joint (n=22) (n=19) (n=19) (n=17)
Count

(7.82) (5.73) (4.201) (6.55)
Swollen 10.41 9.26 5.79 7.17
Joint (n=22) (n=19) (n=19) (n=17)
Count

(6.53) (7.51) (5.89) (6.93)
TUG 14.37 16.15 12.86 13.41

(n=22) (n=19) (n=19) (n=16)

(7.09) (13.04) (5.48) (5.17)
SEIQoL 55.31 65.72 65.95 64.89

(n=22) (n=19) (n=18) (n=17)

(19.27) (21.84) (19.00) (19.16)
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4.3.2 Statistical Tests

4.3.2.1 Parametric and Nonparametric Statistics

Seven o f the outcome measures (ESR, CRP, EMS, VAS, tender and swollen joint count, 

grip strength, timed “Up & Go” test) provide interval data.

The AIMS2 and the SEIQoL provide a single data outcome from ordinal type data. 

Histograms for both measures were normal and the measures were analysed using 

parametric tests.

Individual group results from one assessment to the next were analysed using two sided 

paired t-tests. Calculations were performed on the transformed data as necessary.

The two-group comparisons were performed using one sided two-sample t-tests; these tests 

were performed on the transformed data as necessary.

4.3.2.2 Multiplicity of T Tests

Given the number o f t tests conducted, it was necessary to account for multiplicity. The 

main method o f adjusting for multiple comparisons is the Bonferroni correction. This 

method retains the false-positive rate at 100a%. This implies declaring differences as 

statistically significant at the 100a% only if the observed P is less than a/k, where k is the 

number o f t tests used. In the case o f a  = 0.05 and k = 4, this implies an adjusted P value of 

p = 0.20, which is not sufficient evidence to reject the null hypothesis.

4.3.2.3 Analysis of Variance

A two-way analysis o f variance tests the equality o f populations’ means when 

classification o f treatments is by two variables or factors. Thus, the analysis o f variance 

extended the two-sample t-test for testing the equality o f two population means to a more 

general null hypothesis o f comparing the equality o f more than two means, versus them not 

all being equal.

As this was an unbalanced study design, a General Linear Model (Minitab Statistical 

Software) was used to account for this.
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Multiple comparisons o f means allowed examination to determine which means are 

different and to estimate by how much they are different by way of a post hoc analysis. 

Tukey’s multiple comparisons were used in this study as the form o f post hoc analysis.

4,3.3 Sample Size for Data Analysis

Two analyses were conducted. Firstly analysis using all the available data was conducted 

as per an Intention to Treat Analysis. All the available data refers to all the patients 

randomised to the study and all the recorded data for these patients. Thus, as a number of 

patients withdrew before treatment started and two patients were not evaluated at follow- 

up, data was not available for those patients (Table 4.10). The second analysis used data 

imputation to impute data for those patients for who data was not available in the first 

(without imputation) analysis (Table 4.11). Imputation was conducted using the last 

observation carried forward (LOCF). Thus the data analysis was conducted without and 

with imputation.

Without imputation, the following sample size applies:

Table 4.10 Sample Size Without Imputation
Baseline Start Finish Follow-up

Inpatient 25 21 21 21

Outpatient 22 19 19 19

With Imputation, the following sample size applies: 

Table 4.11 Sample Size With Imputation______
Baseline Start Finish Follow-up

Inpatient 25 25 25 25

Outpatient 22 22 22 22

In both analyses, some data was missing, leading to a lower sample size for that time point. 

These missing data points are explained in the analysis o f each relevant outcome measure.
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4.4 The Arthritis Impact Measurement Scale 2 (AIMS2)

4.4.0 Introduction

The AIMS2 is a self-administered questionnaire given at each assessment to each patient 

with instructions to fill out the form and return it in the supplied stamped addressed 

envelope. Following completion o f treatment, instructions were given to wait a period of 

one month before completing the form. A lower AIMS2 score indicates less disability.

The raw data had a normal distribution when examined.

The mean and standard error values for the two groups with and without imputation are 

shown below in Figures 4.3 and 4.4.

Figure 4.3 Mean (SE) AIM S2 scores fo r  all assessments without imputation
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Figure 4.4 Mean (SE) AIMS2 scores all assessments with imputation
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Both figures indicate a decrease in inpatient mean reported AIM S2 scores from baseline to 

start and from start to finish o f  treatment, reflecting an im provem ent in reported disability 

at these times. A slight increase in mean scores was seen at the six-month follow-up 

indicating an increase in reported disability at this time.

Outpatient Group

The reported m ean AIM S2 scores in the outpatient group increased from baseline to start 

o f treatm ent both w ith and without im putation o f values, indicating increased reported 

disability at these times. This was also seen at follow-up. Improved reported disability was 

seen following treatm ent in both analyses.
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4.4.1 Individual Analysis

The data from the two groups was analysed individually initially using paired t tests. The 

results of this analysis are shown in tables 4.12 and 4.13. Analysis was conducted for both 

groups without and with imputation.

Table 4.12 Intpatient AIMS2 Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

4.66
(n=19)

11.45 0.093

With
Imputation

4.66
(n=19)

11.45 0.093

Start to Finish Without
Imputation

8.96
(n=20)

19.89 0.058

With
Imputation

8.96
(n=20)

19.89 0.058

Finish to 
Follow-up

Without
Imputation

-2.90
(n=16)

12.98 0.386

With
Imputation

-2.90
(n=16)

12.98 0.386

Table 4.13 Outpatient AIMS2 Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

-1.69
(n=18)

12.43 0.572

With
Imputation

-1.69
(n=18)

12.43 0.572

Start to Finish Without
Imputation

10.30
(n=18)

14.69 0.008

With
Imputation

10.30
(n=18)

14.69 0.008

Finish to 
Follow-up

Without
Imputation

1.20
(n=14)

26.77 0.870

With
Imputation

1.20
(n=14)

26.77 0.870

Inpatient Analysis 

Without Imputation

AIMS2 scores are available for twenty-one patients at baseline as four patients failed to 

return the form. One patient failed to return the form after treatment had commenced and 

all patients returned the form one month following finish o f treatment. At the six month 

follow up data on the AIMS2 was available for sixteen patients as four patients did not 

return the AIMS2 form and one patient was not assessed due a protocol deviation.
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A decrease (im provem ent) in reported mean AIM S2 scores was seen from baseline to start 

o f  treatm ent and from start to finish o f  treatment. The latter decrease was just significant 

(p=0.058). An increase (worsening) in reported AIM S2 scores was seen at follow-up -  this 

was not statistically significant (p=0.386).

With Imputation

AIMS2 scores are available for twenty-one patients at baseline as four patients failed to 

return the form. One patient failed to return the form after treatm ent had commenced and 

all patients returned the form one month following finish o f  treatm ent. A t the six month 

follow up data on the AIM S2 was available for seventeen patients, as four patients did not 

return the AIM S2 form.

A similar result was seen following im putation o f  values as was seen w ithout imputation 

(Table 4.12).

O utpatients 

Without Imputation

Twenty-one outpatients returned the AIMS2 form following baseline assessment. One 

patient did not return the form following the start o f  treatm ent assessm ent, while one 

patient did not return the form following finish o f  treatment. Data was available for 15 

patients at the six-m onth follow up as two patients did not return the form despite follow- 

up telephone calls, one patient was not available for assessm ent due to family 

circumstances and one patient was not assessed due to a treatm ent protocol deviation.

An increase in reported AIM S2 scores was seen in this group from baseline to start o f 

treatment, although this was not statistically significant (Table 4.13). Follow ing treatment 

and at follow-up an im provem ent in mean AIMS2 scores was seen. The im provem ent after 

treatm ent was statistically significant (p=0.008).

With Imputation

Twenty-one outpatients returned the AIMS2 form following baseline assessment. One 

patient did not return the form following the start o f  treatm ent assessm ent, while one 

patient did not return the form following finish o f  treatment. Data was available for 15 

patients at the six-m onth follow-up, as four patients did not return the form despite follow- 

up telephone calls. Analysis with im putation yielded the same result as w ithout imputation.

155



4.4.2 Two Group Analysis

AIMS2 scores in both groups were analysed using two sample t tests and using ANOVA. 

The results o f the two sample t tests are shown in the table 4.14 and the ANOVA analysis 

is detailed in the following section. The two groups were compared at baseline using the 

available AIMS2 scores. For the subsequent analyses, the mean change difference from 

baseline to start o f treatment, from start to finish o f treatment and from finish o f treatment 

to follow-up for each group was compared.

Table 4.14 AIM S2 Two Group Analysis
Difference 95% Cl P Value

Baseline Without
Imputation

7.66
(n = 21IP 
n=21 OP)

-3.14, 18.45 0.159

With Imputation 7.66
(n = 21 IP 
n=21 OP)

-3.14, 18.45 0.159

Baseline to 
Start

Without
Imputation

6.35
(n= 19 IP, 
n= 18 OP)

-1.65, 14.35 0.116

With Imputation 5.74
(n=21 IP, 
n=20 OP)

-1.46, 12.93 0.115

Start to Finish Without
Imputation

-1.34
(n=120 IP, 
n=18 OP)

-12.80, 10.11 0.813

With Imputation -1.13
(n=22 IP, 
n=20 OP)

-11.60,9.34 0.829

Finish to 
Follow-up

Without
Imputation

-4.09 
(n=16 IP, 
n=14 0P )

-20.59, 12.41 0.609

With Imputation 0.-3.42 
(n=22 IP, 
n=20 OP)

-11.60,9.34 0.829

Attrition of Follow-up

Following conduction o f two sample t tests with and without imputation, no statistically 

significant differences were seen between the two groups (Table 4.14).

As the AIMS2 was the primary outcome measure, the loss o f numbers at follow-up 

affected the power o f the follow-up calculation. The study was initially powered to detect a 

20% difference between the groups and thus required 21 patients in each group. At follow- 

up five inpatients and four outpatients were not included in the follow-up assessment
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(see section 4.4.1). Despite maximum efforts four inpatients and two outpatients in each 

group did not return the AIMS2 form within one month following the follow-up 

assessment and thus data was not available for them for this assessment. Thus, the resulting 

95% Cl is wide signalling difficulties in using the data at the six-month follow-up and a 

low power.

4.4.3 Analysis of Variance

The means o f the two groups were analysed further using analysis o f variance (General 

Linear Model, Minitab® Version 13). The results o f this analysis are presented in Tables 

4.15 to 4.18. The response variable was AIMS2 score, with “group” (of which there were 

two; inpatient and outpatient) and “time” (of which there were four; baseline (B), start (S), 

finish (F) and six-months (s) as fixed model factors. A General Linear Model was used, as 

the groups were unbalanced. The model was a crossed factor design as follows: group time 

group*time.

Without Imputation

No statistically significant difference was found for group, that is, no group effect was 

detected. However, a p value that was just inside the 0.05 significance level was found for 

a time effect (p=0.044). Further analysis of the possible time effect using Tukey’s pairwise 

comparisons did not yield a statistically significant value for any time combination.

With Imputation

Imputation o f values yielded the same result as without imputation (Tables 4.17 and 4.18).
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Table 4.15 ANOVA Table fo r  AIMS2 score without imputation

General Linear Model: AIMS2 versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for AIMS2 , using Adjusted S3 for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 401 . 1 412.8 412.8 1.21 0.272
Time 3 2825.5 2821.7 940.6 2.77 0.044
Group*Time 3 312.0 312 . 0 104.0 0.31 0.821
Error 156 53012.1 53012 .1 339.8
Total 163 56550.8
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Table 4.16 AIM S2 ANOVA Multiple Comparisons Without Imputation_____
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:

Group Lower Center Upper  +--------- +--------- +----------+
OP -8.884 -3.182 2.521 (---------------- *---------------- )

-7.0 -3.5 0.0 3.5
Tukey Simultaneous Tests 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:

Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP -3.182 2.887 -1.102 0.2721

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Time 

Time = Baseline subtracted from:

Time Lower Center Upper -------+--------- +---------- +-------
Finish -19.89 -9.497 0.8940 {---------*------- )
Follow-u -18.65 -7.863 2.9250 (-------- *-------- )
Start -11.54 -1.098 9.3466 (-------- *---------)

-12 0 12
Time = Finish subtracted from:

Time Lower Center Upper -------+--------- +---------- +-------
Follow-u -9.108 1.634 12.38 (------- *--------- )
Start -1.998 8.398 18.80 (-------- *---------)

-12 0 12
Time = Follow-u subtracted from:

Time Lower Center Upper -------+--------- +---------- +-------
Start -4.029 6.765 17.56 {-------- *---------)

-12 0 12
Tukey Simultaneous Tests 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Time 

Time = Baseline subtracted from:

Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Finish -9.497 4.004 -2.372 0.0869
Follow-u -7.863 4.157 -1.891 0.2359
Start -1.098 4.025 -0.273 0.9929

Time = Finish subtracted from:

Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u 1.634 4.139 0.3947 0.9791
Start 8.398 4.006 2.0963 0.158
Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 6.765 4.159 1.626 0.3669
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Table 4.17 ANOVA table fo r  AIMS 2 with imputation

General Linear Model: AIMS2 versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow- up Start

Analysis of Variance for AIMS2 , using Adjusted S3 for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 401.1 412 . 8 412 . 8 1.21 0.272
Time 3 2825.5 2821.7 940. 6 2.77 0.044
Group*Time 3 312.0 312.0 104 . 0 0.31 0.821
Error 156 53012 . 1 53012 .1 339. 8
Total 163 56550.8
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Table 4.18 A IM S2 ANOVA Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -8.884 -3.182 2.521

-7.0
- - H ----

-3.5
—  + 
0.0

-- +
I

---+
3.5

Tukey Simultaneous Tests 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of
Group of Means Difference
OP -3.182 2.887

T-Value 
- 1.102

Adj usted 
P-Value 
0.2721

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Time 

Time = Baseline subtracted from:
Time Lower Center Upper  +---------- +--------- +------
Finish -19.89 -9.497 0.8940 (-------- *-------- )
Follow-u -18.65 -7.863 2.9250 (-------- *---------)
Start -11.54 -1.098 9.3466 {-------- *---------)

-12 0 12
Time = Finish subtracted from:
Time Lower Center Upper  +---------- +--------- +------
Follow-u -9.108 1.634 12.38 (---------*-------- )
Start -1.998 8.398 18.80 (-------- *---------)

-12 0 12
Time = Follow-u subtracted from:
Time Lower Center Upper  +---------- +--------- +-----
Start -4.029 6.765 17.56 (-------- *---------)

-12 0 12
Tukey Simultaneous Tests 
Response Variable AIMS2
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level
Time
Finish
Follow-u
Start

Di f ference 
of Means 

-9.497 
-7.863 
-1.098

SE of 
Difference 

4 . 004 
4 . 157 
4 . 025

T-Value 
-2.372 
-1.891 
-0.273

Adj usted 
P-Value 
0.0869 
0.2359 
0.9929

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u 1.634 4.139 0.3947 0.9791
Start 8.398 4.006 2.0963 0.1589

Time = Follow-u subtracted from: 
Level Difference SE of
Time of Means Difference
Start 6.765 4.159

T-Value 
1. 626

Adj usted 
P-Value 
0.3669
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4.5 Erythrocyte Sedimentation Rate (ESR)

4.5.0 Introduction

ESR scores were recorded using the Westergren method following a blood test. ESR 

levels, measured in millimetres per hour (mm/hr), will decrease with decreasing 

inflammation, thus a lower score indicates an improvement.

The raw data for this group was found to be positively skewed and thus was transformed 

using the log transformation. Following the log transformation, the data had a normal 

distribution (Normality test used: Kolmogorov-Smirnov Normality Test). All statistical 

tests were performed on the transformed data. The results were back transformed using the 

exponential function.

The untransformed mean and standard error ESR levels for each assessment for each group 

without and with imputation are shown in Figures 4.5 and 4.6.

Figure 4.5 Mean scores fo r  all assessments fo r  each group without imputation
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Figure 4.6 Mean scores fo r  all assessments fo r  each group with imputation
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Botli graphs indicate a decrease in mean ESR levels from baseline to start o f treatment and 

from start to finish o f treatment, indicating that there was a decrease in inflammation at 

these times. An increase in ESR levels is seen in both graphs at follow-up, reflecting an 

increase in the level o f inflammation at this time.

Outpatient Group

Outpatient ESR levels decreased from baseline to start o f treatment and from start to finish 

o f treatment both with and without imputation, indicating a decrease in inflammation. An 

increase in mean ESR level was seen at follow-up, indicating an increase in inflammation.
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4.5.1 ESR Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values. The results o f this analysis are shown in tables 4.19 and 4.20.

Table 4.19 Inpatient ESR Paired T Test Results VVithout and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

1.22
(n=18)

0.815 0.299

With
Imputation

1.21
(n=19)

0.793 0.299

Start to Finish Without
Imputation

1.23
(n=17)

0.467 0.081

With
Imputation

1.22
(n=18)

0.456 0.081

Finish to 
Follow-up

Without
Imputation

1.26
(n=14)

0.707 0.239

With
Imputation

1.22
(n=16)

0.663 0.238

Table 4.20 Outpatient ESR Paired T Tests Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

1.05
(n=15)

0.407 0.636

With
Imputation

1.04
(n=17)

0.381 0.634

Start to Finish Without
Imputation

1.16
(n=17)

0.516 0.251

With
Imputation

1.14
(n=19)

0.489 0.249

Finish to 
Follow-up

Without
Imputation

0.92
(n=15)

0.928 0.758

With
Imputation

0.93
(n=18)

0.842 0.756

Inpatient Group  

Without Imputation

Inpatient ESR levels were recorded for 19 patients at baseline, twenty-one at start of 

treatment and for seventeen patients at finish of treatment and at follow-up. Insufficient 

blood samples that were unsuitable for laboratory analysis resulted in missing data at all
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assessments and one patient was not assessed at follow-up due to a treatment protocol 

deviation.

An decrease in mean ESR levels was seen at each assessment as compared to the previous 

assessment; however, the improvements were not statistically significant at any time.

With Imputation

Inpatient ESR levels were recorded for 19 patients at baseline, twenty-two at start of 

treatment and eighteen patients at finish of treatment and for twenty patients at follow-up. 

Insufficient blood samples that were unsuitable for laboratory analysis resulted in missing 

data at all assessments.

Imputation o f values from patients who withdrew from the study did not alter the results 

obtained without imputation (Table 4.19).

Outpatient Group 

Without Imputation

Outpatient ESR levels were recorded for eighteen patients at baseline, at start o f treatment 

and at finish o f treatment and for sixteen patients at follow-up. Insufficient blood samples 

that were unsuitable for analysis resulted in missing data at all assessments. At follow-up 

two patients was not available for assessment due to a treatment protocol deviation and 

family circumstances.

Mean ESR levels in the outpatient group decreased (improved) from baseline to start of 

treatment and from start to finish o f treatment. These improvements were not significant. 

An increase in mean ESR levels was seen after the six-month follow. This was not a 

significant increase (Table 4.20).

With Imputation

Outpatient ESR levels were recorded for eighteen patients at baseline, for twenty patients 

at start o f treatment and at finish o f treatment and for nineteen patients at follow-up. 

Insufficient blood samples that were unsuitable for analysis resulted in missing data at all 

assessments.

A similar trend was seen in the analysis o f ESR levels using the imputed values (Table 

4.18), with no significant differences seen at any o f the assessments.

165



4. 5.2 Two Group Analysis

ESR  levels in both groups were analysed using two sample t tests and using ANOVA. The 

results o f the two sample t tests are shown in the table 4.21 and the ANOVA analysis is 

detailed in the following section. The two groups were com pared at baseline using the 

available ESR levels. For the subsequent analyses, the mean change difference from 

baseline to start o f  treatment, from start to finish o f  treatm ent and from finish o f treatment 

to  follow-up for each group was compared.

Table 4.21 ESR Two Sam ple T Test Results Without and With Imputation

Difference 95% C l P Value
Baseline Without

Imputation
1.13
(n =  19IP  
n=18 OP)

-0.463,0.711 0.670

With Imputation 1.13
(n =  19 IP 
n=18 OP)

-0.463,0.711 0.670

Baseline to 
Start

Without
Imputation

1.16
(n= 18 IP, 
n= 15 OP)

-0.296, 0.606 0.487

With Imputation 1.16
(n=19 IP, 
n=17 OP)

-0.270, 0.569 0.470

Start to Finish Without
Imputation

1.06
(n=17 IP and 
OP)

-0.283, 0.406 0.717

With Imputation 1.07
(n=18 IP, 
n=19 0 P )

-0.250,0.381 0.675

Finish to 
Follow-up

Without
Imputation

0.93
(n=14 IP, 
n=15 OP)

-0 .319 ,0 .936 0.322

With Imputation 1.31
(n=16IP , 
n=18 OP)

-0.261, 0.794 0.311

Analysis using the two sample t tests indicated that there was no statistically difference 

between the tw o groups at any o f  the assessment points. Analysis using the imputed values 

yielded a sim ilar outcome
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4.5.3 Analysis of Variance

The means o f the two groups were analysed further using analysis o f variance (General 

Linear Model, Minitab® Version 13). The results o f this analysis are presented in Tables 

4.22 to 4.25. The response variable was ESR level, with “group” (of which there were two; 

inpatient and outpatient) and “time” (of which there were four; baseline, start, finish and 

follow-up) as fixed model factors. A General Linear Model was used, as the groups were 

unbalanced. The model was a crossed factor design as follows: group time group*time.

Output from the analysis, both without and with imputation indicated that no statistically 

significant variability in the data.

Table 4.22 ESR ANOVA Without Imputation

General Linear Model: Log ESR versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Log ESR, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 0.4304 0.5105 0.5105 0.65 0.423
Time 3 3.3210 3.2587 1.0862 1.37 0.253
Group*Time 3 0.8067 0.8067 0.2689 0.34 0.796
Error 136 107.5270 107.5270 0.7906
Total 143 112.0850
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Table 4.23 ESR ANOVA Multiple Comparisons Without Imputation
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.1745 0.1194 0.4134

Tukey Simultaneous Tests 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 0.1194 0.1486 0.8035 0.4231

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Time 
Time = Baseline subtracted from:

Time Lower Center Upper
Finish -0.8764 -0.3306 0.2151
Follow-u -0.9351 -0.3809 0.1734
Start -0.6781 -0.1463 0.3856

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.6119 -0.05024 0.5114
Start -0.3552 0.18439 0.7240

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.3135 0.2346 0.7828

Tukey Simultaneous Tests 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Time

rime = Baseline subtracted from:
Level Difference SE of Adjusted
rime of Means Difference T-Value P-VaJ.ue
Finish -0.3306 0.2097 -1.576 0.3955
Follow-u -0.3809 0.2130 -1.788 0.2834
Start -0.1463 0.2044 -0.716 0.8908

■rime = Finish subtracted from:
Level Difference SE of Adjusted
"ime of Means Difference T-Value P-Value
follow-u -0.05024 0.2158 -0.2328 0.9955
Start 0.18439 0.2074 0.8892 0.8105

"ime = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 0.2346 0.2107 1.114 0.6817
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Table 4.24 ESR ANOVA With Imputation
General Linear Model: Log ESR versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Log ESR, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 0.7953 0.8229 0.8229 1.10 0.295
Time 3 2.3381 2.3129 0.7710 1.03 0.379
Group*Time 3 1.0235 1.0235 0.3412 0.46 0.712
Error 149 111.0468 111.0468 0.7453
Total 156 115.2036
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Table 4.25 ESR ANOVA Multiple Comparisons With Imputation
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:

Group Lower Center Upper 
OP -0.1277 0.1451 0.4179

Tukey Simultaneous Tests 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from;
Level Difference SE of Adjusted 
Group of Means Difference T-Value P-Value 
OP 0.1451 0.1381 1.051 0.2951

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper 
Finish -0.7949 -0.2771 0.2408 
Follow-u -0.8086 -0.2975 0.2136 
Start -0.6137 -0.1082 0.3973

Time = Finish subtracted from:
Time Lower Center Upper 
Follow-u -0.5283 -0.02043 0.4874 
Start -0.3333 0.16889 0.6711

Time = Follow-u subtracted from:
Time Lower Center Upper 
Start -0.3059 0.1893 0.6846

Tukey Simultaneous Tests 
Response Variable Log ESR
All Pairwise Comparisons among Levels of Time

Time - Baseline subtracted from:
Level Difference SE of 
Time of Means Difference T-Value 
Finish -0.2771 0.1996 -1.388 
Follow-u -0.2975 0.1970 -1.511 
Start -0.1082 0.1948 -0.555

Adjusted 
P-Value 
0.5086 
0.4338 
0.9450

Time = Finish subtracted from:
Level Difference SE of 
Time of Means Difference T-Value 
Follow-u -0.02043 0.1957 -0.1044 
Start 0.16889 0.1935 0.8727

Adj usted 
P-Value 
0.9996 
0.8190

Time = Follow-u subtracted from:
Level Difference SE of
Time of Means Difference T-Value
Start 0.1893 0.1908 0.9921

Adj usted 
P-Value 
0.7542
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4.6 C-reactive protein (CRP)

4.6.0 Introduction

CRP levels were recorded for all patients at baseline, at start o f treatment, at finish of 

treatment and at the six-month follow-up assessment. As a marker o f inflammation, a 

lower CRP value is seen with decreasing levels o f inflammation and thus a lower value 

reflects an improvement.

The raw data for this group was found to be positively skewed and thus was transformed 

using the log transformation. Following the log transformation, the data had a normal 

distribution, as measured by the Kolmogorov-Smirnov test. The results were back 

transformed using the exponential function.

The mean and standard error raw CRP levels for each assessment for each group are shown 

in Figures 4.7 and 4.8.

Figure 4. 7 Mean CRP levels fo r both groups without imputation
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Figure 4.8 Mean CRP levels for both groups with imputation
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A decrease across all assessm ents was seen in this groups raw  data mean CRP levels both 

without and with im putation, indicating a decrease in inflam m ation from baseline to 

follow-up (Figure 4.7).

Outpatient Group

Mean CRP levels increase between baseline and start o f  treatm ent in the outpatient group, 

suggesting an increase in inflam m ation at this time. Follow ing treatm ent a decrease in CRP 

levels and thus a decrease in inflamm ation was seen, w ith a subsequent large rise in CRP 

levels at the six-m onth follow-up reflecting an increase in mean CRP levels at this stage 

(Figure 4.8).
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4.6.1 Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.26 and 

4.27.

Table 4.26 Inpatient CRP Paired T Test Results Without and With imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

1.02
(n=15)

1.351 0.953

With
Imputation

1.02
(n=16)

1.305 0.953

Start to Finish Without
Imputation

1.51
(n=19)

1.079 0.116

With
Imputation

1.48
(n=20)

1.054 0.116

Finish to 
Follow-up

Without
Imputation

1.24
(n=16)

1.013 0.407

With
Imputation

1.19
(n=19)

0.929 0.404

Table 4.27 Outpatient CRP Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

1.08
(n=13)

0.597 0.652

With
Imputation

1.06
(n=15)

0.554 0.649

Start to Finish Without
Imputation

1.37
(n=15)

0.871 0.182

With
Imputation

1.32
(n=17)

0.821 0.181

Finish to 
Follow-up

Without
Imputation

0.68
(n=13)

1.225 0.295

With
Imputation

0.73
(n=16)

1.105 0.292
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Inpatient Group 

Without Imputation

CRP levels were recorded for seventeen patients at baseline, for tw enty patients at the start 

o f treatm ent, for tw enty at the finish o f  treatm ent and for seventeen at the 6-month follow- 

up. W ith regard to the m issing CRP values the m ajority o f  the m issing CRP data was due 

to insufficient samples o f  blood. On two occasions, the CRP blood sample was not taken. 

One patient was not assessed at follow-up due to a treatm ent protocol deviation.

Analysis without im puted values indicated that there was no statistically significant 

difference between the mean CRP levels at any o f  the assessm ents (Table 4.26).

With Imputation

CRP levels were recorded for seventeen patients at baseline, for tw enty-one patients at the 

start o f  treatm ent, for twenty-one at the finish o f  treatm ent and for twenty at the 6-month 

follow-up. W ith regard to the missing CRP data the majority o f  the missing CRP data was 

due to insufficient samples o f  blood. On two occasions, the CRP blood sample was not 

taken.

CRP levels were im puted where necessary and analysis using the im puted values did not 

alter the analysis using the non-im puted levels.

Outpatient Group 

Without Imputation

CRP levels were available for seventeen patients at baseline, for fifteen patients at the start 

o f  treatm ent, for seventeen patients at finish o f  treatm ent and for fourteen patients at 

follow-up. Again, insufficient samples resulted in missing data points.

Analysis w ithout im putation (Table 4.27) indicated that there was no statistically 

significant difference between the outpatient group’s transform ed m ean CRP levels at any 

o f  the assessm ents.

With Imputation

CRP levels were available for seventeen patients at baseline and start o f  treatment, for 

nineteen patients at finish o f  treatm ent and for seventeen patients at follow-up. Again, 

insufficient samples resulted in missing data points. A nalysis w ith im putation o f CRP 

values (Table 4.27) did not alter greatly from that w ithout imputation.
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4.6.2 Two Group Analysis

CRP levels in both groups were analysed using two sample t tests and using ANOVA. The 

results o f the two sample t tests are shown in the table 4.28 and the ANOVA analysis is 

detailed in the following section. The two groups were compared at baseline using the 

available CRP levels. For the subsequent analyses, the mean change difference from 

baseline to start o f treatment, from start to finish o f treatment and from finish o f treatment 

to follow-up for each group was compared.

Table 4.28 CRP Two Sample T Test Results Without and With Imputation

Difference 95% Cl P Value
Baseline Without

Imputation
1.11
(n =  17 IP 
n=17 0P )

-0.717,0.929 0.794

With Imputation l . l l
(n =  17 IP 
n=17 OP)

-0.717, 0.929 0.794

Baseline to 
Start

Without
Imputation

0.94
(n= 15 IP, 
n= 13 OP)

-0.864, 0.752 0.887

With Imputation 0.95
(n=16 IP, 
n=15 OP)

-0.790, 0.696 0.897

Start to Finish Without
Imputation

1.09
(n=19IP, 
n=15 OP)

-0.588,0.776 0.781

With Imputation 1.11
(n=20 IP, 
n=17 0P )

-0.517,0.738 0.723

Finish to 
Follow-up

Without
Imputation

1.80
(n=16IP, 
n=13 OP)

-0.289, 1.464 0.179

With Imputation 1.62
(n=19IP, 
n=16 0 P )

-0.230, 1.198 0.176

Analysis using the two sample t tests indicated that there was no statistically difference 

between the two groups at any o f the assessment points. Analysis using the imputed values 

yielded a similar outcome
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4.6.3 Analysis of Variance

The means o f the two groups were analysed further using analysis o f variance (General 

Linear Model, Minitab® Version 13). The results o f this analysis are presented in Tables 

5.29 to 4.32). The response variable was CRP level, with “group” (of which there were 

two; inpatient and outpatient) and “time” (of which there were four; baseline, start, finish 

and follow-up) as the model factors. Both factors were fixed. A General Linear Model was 

used, as the groups were unbalanced. The model was a crossed factor design as follows: 

group time group*time.

No statistically significant difference was found for either variable, that is no group effect 

or time effect was detected.

Table 4.29 ANOVA table fo r CRP level Without Imputation

General Linear Model: Log CRP Score versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Log CRP, using Adjusted SS for Tests

Source DF Seq SS Adj S3 Adj MS F P
Group 1 0 . 253 0.277 0.277 0.23 0.630
Time 3 5.149 4.651 1.550 1.30 0.277
Group*Time 3 1. 829 1.829 0.610 0.51 0.675
Error 129 153.673 153.673 1.191
Total 136 160.905
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Table 4.30 CRP ANOVA Multiple Comparisons Without Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:

Group Lower Center Upper 
OP -0.2809 0.09056 0.4620

Tukey Simultaneous Tests 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of Adjusted 
Group of Means Difference T-Value P-Value 
OP 0.09056 0.1877 0.4824 0.6304

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper 
Finish -1.067 -0.3912 0.2846 
Follow-u -1.069 -0.3623 0.3447 
Start -0.705 -0.0171 0.6703

Time = Finish subtracted from;
Time Lower Center Upper 
Follow-u -0.6655 0.02882 0.7232 
Start -0.3003 0.37405 1.0484

Time = Follow-u subtracted from:
Time Lower Center Upper 
Start -0.3604 0.3452 1.051

Tukey Simultaneous Tests 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:

Level Difference SE of 
Time of Means Difference T-Value 
Finish -0.3912 0.2597 -1.506 
Follow-u -0.3623 0.2717 -1.334 
Start -0.0171 0.2642 -0.065

Adj usted 
P-Value 
0.4368 
0.5434 
0.9999

Time = Finish subtracted from:
Level Difference SE of 
Time of Means Difference T-Value 
Follow-u 0.02882 0.2668 0.1080 
Start 0.37405 0.2591 1.4434

Adj usted 
P-Value 
0.9995 
0.4748

Time = Follow-u subtracted from:
Level Difference SE of
Time of Means Difference T-Value
Start 0.3452 0.2712 1.273

Adjusted
P-Value
0.5817
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Table 4.31 CRP ANOVA Multiple Comparisons With Imputation
General Linear Model: Log CRP versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Log CRP, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 2.570 2.406 2.406 1.97 0.163
Time 3 3.855 3.527 1.176 0.96 0.413
Group*Time 3 3.459 3.459 1. 153 0.94 0.422
Error 141 172.519 172.519 1.224
Total 148 182.402
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Table 4.32 CRP ANOVA Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.1046 0.2552 0.6150

Tukey Simultaneous Tests 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 0.2552 0.1820 1.402 0.1630

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Log CRP
All Pairwise Com.parisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper

Finish -1.010 -0.3385 0.3333
Follow-u -0.922 -0.2367 0.4482
Start -0.662 0.0189 0.7002

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.5563 0.1018 0.7598
Start -0.2969 0.3574 1.0117

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.4121 0.2556 0.9234

Tukey Simultaneous Tests 
Response Variable Log CRP
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level
Time
Finish
Follow-u
Start

Difference 
of Means 
-0.3385 
-0.2367 
0 .0189

SE of 
Difference 

0.2582 
0.2632 
0.2618

T-Value 
-1.311 
-0.899 
0 . 072

Adj usted 
P-Value 
0.5574 
0.8051 
0.9999

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u 0.1018 0.2529 0.4024 0.9779
Start 0.3574 0.2514 1.4214 0.4882

Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 0.2556 0.2566 0.9962 0.7518
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4.7 Visual Analogue Scale for Pain

4.7.0 Introduction

Pain intensity was recorded using the 10 centimetre visual analogue scale for pain. Scores 

were recorded in centimetres, with a higher score reflecting greater intensity o f pain. Thus 

an improvement was seen with lower scores.

The raw data did not have a normal distribution on examination: thus a square root 

transformation was performed to achieve normality.

The mean and standard error raw data scores for both groups for all assessments without 

and with imputation are shown in Figure 4.9 and 4.10.

Figure 4.9 Mean raw data VAS scores for all assessments without imputation.
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Figure 4.10 Mean raw data VAS scores fo r  all assessments with imputation
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A decrease from baseline to start o f  treatm ent and following treatm ent was seen in mean 

VAS scores in this group, both with and w ithout im putation (Figures 4.9). An increase in 

mean VAS score was seen at follow-up without and with im putation, indicating increased 

reported pain at that time.

Outpatient Group

A sim ilar trend was seen in the outpatient group w ithout and with im putation as seen in the 

inpatient group. M ean VAS scores were lower at start o f  treatm ent than at baseline and at 

finish o f treatm ent than at the start indicating an im provem ent in reported pain on a VAS. 

Again, as seen in the inpatient group, an increase in mean VAS was seen at follow-up 

(Figure 4.10).
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4.7.1 Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.33 and 

4.34.

Table 4.33 VAS Inpatient Paired T Test Results IVithout and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.07
(n=21)

0.728 0.102

With
Imputation

0.05
(n=25)

0.672 0.102

Start to Finish Without
Imputation

0.36
(n=21)

0.603 0.002

With
Imputation

0.25
(n=25)

0.753 0.003

Finish to 
Follow-up

Without
Imputation

0.26
(n=20)

0.799 0.010

With
Imputation

0.16
(n=25)

0.741 0.011

Table 4.34 VAS Outpatient Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.004
(n=22)

0.778 0.709

With
Imputation

0.003
(n=22)

0.721 0.707

Start to Finish Without
Imputation

021
(n=19)

1.046 0.043

With
Imputation

0.20
(n=22)

0.986 0.044

Finish to 
Follow-up

Without
Imputation

0.17
(n=17)

0.834 0.055

With
Imputation

0.10
(n=22)

0.750 0.056

Inpatient Group  

Without Imputation

Before imputation, data was included for twenty-five patients at baseline and for twenty- 

one patients at start o f treatment, finish o f treatment and for twenty patients at baseline. 

One patient was not assessed at follow-up due to a treatment protocol deviation.
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M ean VAS pain scores improved at start o f  treatm ent and again at finish o f  treatment 

com pared to previous assessm ents. The im provem ent at finish o f  treatm ent was statistically 

significant (p=0.002). An increase in mean VAS scores (increase in pain) was found at the 

follow-up assessm ent - this was a statistically significant deterioration (p=0.010).

With Imputation

Data was included for twenty-five inpatients at all assessm ents following imputation. 

Imputation o f  values did not alter the results o f  the analysis w ithout im putation (table 

4.33).

Outpatient Group 

Without Imputation

Data was available for twenty-two patients at baseline, for nineteen patients at start and 

finish o f  treatm ent and for seventeen patients at follow-up. At follow-up two patients were 

not assessed, one due to a treatm ent protocol deviation and one due to family 

circumstances.

A decrease in VAS scores was seen from baseline to start o f  treatm ent and from start o f 

finish o f  treatment. Only the latter decrease was statistically significant (p=0.043). An 

increase in reported VAS scores was seen at follow-up: this was just outside the 0.05 level 

o f  significance (p=0.055) indicating substantial increase in levels o f  reported pain at this 

assessment.

With Imputation

Data was included for all twenty-two patients for all assessm ents. A sim ilar result was 

found with im putation o f  values as was seen without data im putation (Figure 4.34).
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4.7.2 Two Group Analysis

VAS scores in both groups were analysed using two sample t tests and using ANOVA. The 

results o f the two sample t tests are shown in the table 4.35 and the ANOVA analysis is 

detailed in the following section. The two groups were compared at baseline using the 

available VAS scores. For the subsequent analyses, the mean change difference from 

baseline to start o f treatment, from start to finish o f treatment and from finish of treatment 

to follow-up for each group was compared.

Table 4.35 VAS Two Sample T Test Results Without and With Imputation

Difference 95%  C l P Value
Baseline Without

Imputation
0.03
(n=25 IP, 
n=22 OP)

-0.223,0.556 0.393

With Imputation 0.03
(n=25 IP, 
n=22 OP)

-0.223, 0.556 0.393

Baseline to 
Start

Without
Imputation

0.04
(n=21 IP, 
n=19 0P )

-0.280, 0.689 0.397

With Imputation 0.03
(n=25 IP, 
n=22 OP)

-0.241,0.582 0.408

Start to Finish Without
Imputation

0.006 
(n=21 IP, 
n=19 OP)

-0.467, 0.579 0.829

With Imputation 0.003 
(n=25 IP, 
n=22 OP)

-2.41,4.17 0.591

Finish to 
Follow-up

Without
Imputation

0.008 
(n=20 IP, 
n=17 0P )

-0.641, 0.457 0.735

With Imputation 0.007 
(n=25 IP, 
n=22 OP

-0.524, 0.354 0.698

Analysis without and with imputation conducted using two-sample t tests found no 

statistically significant difference between the two groups.
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4.7.3 Analysis of Variance

The means o f  the two groups were analysed further using analysis o f  variance (General 

Linear M odel, M initab®  Version 13). The results o f  this analysis are presented in Tables 

4.36 to 4.39. The response variable was VAS score, w ith “group” (o f which there were 

two; inpatient and outpatient) and “tim e” (o f which there were four; baseline (B), start (S), 

finish (F) and six-m onths(s)) as the model factors. Both factors were fixed. A General 

Linear M odel was used, as the groups were unbalanced. The model was a crossed factor 

design as follows: group time group*time.

No statistically significant difference was found for group, but a statistically significant 

difference was found for time, that is, there was no treatm ent group effect but a time effect 

was detected w ithout im putation (p=0.000) and with im putation (p=0.001).

In order to identify the time points at which the differences occurred, a series o f multiple 

com parisons, using T ukey’s method o f com parisons were applied. The following terms 

were included: group and time. The results o f this are shown in Tables 4.38 and 4.39 and 

show that significant changes were found between baseline and finish o f treatment 

(p=0.0001), between start and finish o f  treatment (p=0.0048) w ithout imputation and from 

baseline to finish o f  treatm ent only (p=0.006) only w ith imputation.

Table 4.36 ANOVA table fo r  VAS Without Imputation

General Linear Model: VAS versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up start

Analysis of Variance for VAS, using Adjusted SS for Tests

Source DF Seq S3 Adj SS Adj MS F P
Group 1 0.1156 0.0853 0.0853 0.16 0 . 693
Time 3 12.6434 12.4082 4.1361 7.57 0.000
Group*Time 3 0.3093 0.3093 0.1031 0.19 0. 904
Error 156 85.2155 85.2155 0.5463
Total 163 98.2838
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Table 4.37 VAS Pairwise Comparisons Without Imputation

Takey 95.0% Simultaneous Confidence Intervals 
Response Variable VAS
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.2752 -0.04589 0.1834

Takey Simultaneous Tests 
Response Variable VAS
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from;
Level Difference SE of
Group of Means Difference
OP -0.04589 0.1161

T-Value
-0.3953

Adj usted 
P-Value 
0.6932

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable VAS
All Pairwise Comparisons among Levels of Time

Time Baseline subtracted from;
Time Lower Center Upper
Finish -1.148 -0.7344 -0.3211
Follow-u -0.671 -0.2479 0.1748
Start -0.586 -0.1723 0.2410

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u 0.04800 0.4865 0.9250
Start 0.13273 0.5621 0.9916

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.3629 0.07564 0.5141

Tukey Simultaneous Tests
Response Variable VAS
?.ll Pairwise Comparisons among Levels of Time 

Time = Baseline subtracted from;
Level
lime
Finish
Follow-u
Start

Difference 
of Means 
-0.7344 
-0.2479 
-0.1723

SE of 
Difference 

0.1592 
0 . 1629 
0.1592

lime Finish subtracted from;
level 
li me
Eollow-u
Start

Difference 
of Means 

0.4865 
0.5621

SE of 
Difference 

0.1690 
0 .1655

lime = Follow-u subtracted from: 
level Difference SE of
lime of Means Difference
Start 0.07564 0.1690

T-Value 
-4.612 
-1.522 
-1.082

T-Value 
2 . 879 
3. 397

T-Value
0.4477

Adj usted 
P-Value 
0.0001 
0.4269 
0.7012

Adj usted 
P-Value 
0.0233 
0.0048

Adj usted 
P-Value 
0.9700
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Table 4.38 VAS ANOVA Results With Imputation
General Linear Model: VAS versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for VAS, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 0.0474 0.0474 0.0474 0.08 0.775
Time 3 10.1638 9.9294 3.3098 5.73 0.001
Group*Time 3 0.3269 0.3269 0 .1090 0.19 0.904
Error 180 103.9787 103.9787 0.5777
Total 187 114.5167
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Table 4.39 VAS Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable VAS
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.2510 -0.03183 0.1874

Tukey Simultaneous Tests 
P.esponse Variable VAS
Â ll Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP -0.03183 0.1111 -0.2865 0.7748

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable VAS
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -1.030 -0.6220 -0.2143
Follow-u -0.663 -0.2556 0.1521
Start -0.551 -0.1437 0.2640

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.04127 0.3664 0.7741
Start 0.07066 0.4784 0.8861

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.2958 0.1119 0.5196

Tukey Simultaneous Tests 
Response Variable VAS
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Finish -0.6220 0.1571 -3.959 0.0006
Follow-u -0.2556 0.1571 -1.627 0.3661
Start -0.1437 0.1571 -0.914 0.7972

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u 0.3664 0.1571 2.332 0.0946
Start 0.4784 0.1571 3.045 0.0141

Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 0.1119 0.1571 0.7125 0.8921
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4.8 Early Morning Stiffness (EMS)

4.8.0 Introduction

Early morning stiffness was recorded in minutes o f duration until symptoms o f stiffness 

disappeared for the morning o f the assessment. A lower value indicates less morning 

stiffness. Thus a lower value reflects improvement.

Following examination for normality, the raw data was found to have a non-normal 

distribution, thus the data was transformed using the square root transformation.

The mean raw data scores for each assessment without and with imputation are shown in 

Figures 4.11 and 4.12.

Figure 4.11 Mean (SE) EMS scores fo r  all assessments without imputation

EMS Means (SE) Both Groups 
Without Imputation
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Figure 4.12 Mean (SE) EMS scores fo r  all with imputation
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Inpatient Group

A decrease in mean EMS scores was seen in the inpatient group from baseline to start o f 

treatment and from start to finish o f  treatm ent indicating im provem ent over this time 

period. M ean EMS scores increased at follow-up, indicating an increase in duration o f 

morning stiffness. This was seen in analysis both with and w ithout imputation.

Outpatient Group

Similarly, the outpatient group had a decrease in mean EMS scores at start o f treatment 

than at baseline and after treatment. Also, an increase in mean EMS scores was seen at 

follow-up.
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4.8.1 Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.40 and 

4.41.

Table 4.40 Inioatient EMS Paired T Test Results IWithout and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.91
(n=21)

2.951 0.151

With
Imputation

0.64
(n=25)

2.717 0.151

Start to Finish Without
Imputation

5.95
(n=21)

4.96 0.036

With
Imputation

4.20
(n=25)

4.62 0.036

Finish to 
Follow-up

Without
Imputation

2.35
(n=20)

4.099 0.110

With
Imputation

1.48
(n=25)

3.70 0.110

Table 4.41 Outpatient EMS Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.43
(n=19)

3.72 0.438

With
Imputation

0.32
(n=22)

3.35 0.436

Start to Finish Without
Imputation

2.59
(n=19)

3.85 0.085

With
Imputation

1.93
(n=22)

3.62 0.085

Finish to 
Follow-up

Without
Imputation

3.72
(n=17)

6.52 0.240

With
Imputation

2.22
(n-22)

5.75 0.238

191



Inpatient Group  

Without Imputation

Without im putation, EMS values were available for tw enty-five inpatients at baseline, and 

twenty-one inpatients at start o f  treatm ent and finish o f  treatm ent and twenty patients at 

follow-up. One patient was not assessed at follow-up due to a treatm ent protocol deviation. 

An im provem ent in EMS mean scores was seen from baseline to start o f  treatment and 

from start to finish o f  treatment. The im provem ent from start to finish only was statistically 

significant (p=0.036), indicating a beneficial effect from intervention during this time 

period. An increase in mean EMS scores was detected at follow-up; this was not a 

s:atistically significant decrease.

With Imputation

Data was available for all twenty-five inpatients at all assessm ents following imputation. A 

similar outcome was seen following analysis o f  mean EM S scores with imputation.

Outpatient Group  

Without Imputation

Before im putation, data for twenty-two outpatients was available at baseline, nineteen 

patients at start and finish o f  treatm ent and seventeen patients at follow-up. At follow-up 

tvo patients were not assessed, one due to a treatm ent protocol deviation and one due to 

fimily circum stances.

An im provem ent was seen in mean EMS scores from baseline to start o f  treatment and 

f'om start to finish o f  treatment. N either im provem ent was statistically significant. Mean 

EMS score at follow-up was higher than at finish o f  treatm ent. The difference was not 

statistically significant.

With Imputation

Data was available for all twenty-two outpatients following im putation. The outcome from 

tie analysis with im putation did not differ from the previous analysis.
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4.8.2 Two Group Analysis

EMS scores in both groups were analysed using two sample t tests and using ANOVA. The 

results o f the two sample t tests are shown in the table 4.42 and the ANOVA analysis is 

detailed in the following section. The two groups were compared at baseline using the 

available EMS scores. For the subsequent analyses, the mean change difference from 

baseline to start o f treatment, from start to finish o f treatment and from finish o f treatment 

to follow-up for each group was compared.

Table 4.42 EM S Two Sample T Test Results Without and With Imputation

Difference 95% Cl P Value
Baseline Without

Imputation
0.04
(n=25 IP, 
m=22 OP)

-2.41,2.82 0.876

With Imputation 0.04
(n=25 IP, 
n=22 OP)

-2.41,2.82 0.876

Baseline to 
Start

Without
Imputation

0.09
(n=21 IP, 
n=19 0P )

-1.83. 2.44 0.776

With Imputation 0.05
(n=25 IP, 
n=22 OP)

-1.58,2.05 0.793

Start to Finish Without
Imputation

0.67
(n=21 IP, 
n=19 0P )

-2.01, 3.66 0.559

With Imputation 0.42
(n=25 IP, 
n=22 OP)

-1.77,3.08 0.589

Finish to 
Follow-up

Without
Imputation

0.15
(n=20 IP, 
n=17 0P )

-3.36,4.15 0.832

With Imputation 0.06
(n=25 IP, 
n=22 OP)

-2.65, 3.17 0.856

No statistically significant difference was noted between the two groups following analysis 

using two sample t tests.
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4.8.3 Analysis of Variance

The means o f  the two groups were analysed further using analysis o f  variance (General 

Linear M odel, M initab®  Version 13). The results o f  this analysis are presented in Tables 

4.43 to 4.46. The response variable was EMS score, w ith “group” (o f which there were 

two; inpatient and outpatient) and “tim e” (o f which there were four; baseline (B), start (S), 

finish (F) and six-m onths (s)) as factors. Both factors were fixed. A General Linear Model 

was used, as the groups were unbalanced. The model was a crossed factor design as 

follows: group tim e group*time.

Without Imputation

No statistically significant difference was found for treatm ent group, but a statistically 

significant difference was found for time (p^O.OOl), that is, there was no treatment group 

effect but a time effect was detected.

In order to identify the time points at which the differences occuiTed, a series o f multiple 

com parisons, using Tukey’s method o f  com parisons were applied. The following terms 

were included: group and time. The results o f  this are shown in Table 4.44 and show that 

significant changes were found between baseline and finish o f  treatm ent (p=0.0028) only.

With Imputation

Following im putation no evidence o f  a group or time effect was found (Table 4.46).

Table 4.43 ANOVA table for EMS Without Imputation

General Linear Model: EMS versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for EMS, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 51 . 66 53.72 53.72 2.88 0.092
T ime 3 312.63 319.42 106.47 5.71 0.001
Group*Time 3 135.71 135.71 45.24 2.42 0.068
E r ror 158 2948 . 43 2948 . 43 18 . 66
Total 165 3448 . 42
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Table 4.44 Pairwise Comparisons for EMS Without Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable EMS
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -2.472 -1.142 0.1874

Tukey Simultaneous Tests 
Response Variable EMS
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP -1.142 0.6732 -1.697 0.0917

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable EMS
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -5.146 -2.731 -0.3155
Follow-u -5.762 -3.331 -0.8997
Start -3.122 -0.707 1.7088

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -3.124 -0.5997 1.925
Start -0.486 2.0243 4.534

Time = Follow-u subtracted from:
Time Lower Center Upper
Start 0.09930 2.624 5.149

Tukey Simultaneous Tests
Response Variable EMS
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Finish -2.731 0.9308 -2.934 0.0199
Follow-u -3.331 0.9367 -3.556 0.0028
Start -0.707 0.9308 -0.759 0.8726

Time = Finish subtracted 
Level Difference

from:
SE of Adj usted

Time of Means Difference T-Value P-Value
Follow-u -0.5997 0.9729 -0.6164 0.9267
Start 2.0243 0.9672 2.0931 0.1598

Time = Follow-u subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Start 2.624 0.9729 2 . 697 0.0384
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Table 4.45 EMS ANOVA Results With Imputation

General Linear Model: EMS versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for EMS, using Adjusted S3 for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 6.32 6.32 6. 32 0.32 0.570
Time 3 147.96 143.87 47 . 96 2.46 0.065
Group*Time 3 10.29 10.29 3.43 0.18 0.913
Error 180 3515.01 3515.01 19.53
Total 187 3679.58
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Table 4.46 EMS Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable EMS
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.9071 0.3674 1.642

Tukey Simultaneous Tests 
Response Variable EMS
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 0.3674 0.6459 0.5689 0.5702

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable EMS
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -4.777 -2.407 -0.03608
Follow-u -3.418 -1.048 1.32273
Start -3.057 -0.687 1.68341

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -1.012 1.359 3.729
Start -0.651 1.719 4.090

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -2.010 0.3607 2.731

Tukey Simultaneous Tests 
Response Variable EMS
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level
Time
Finish
Follow-u
Start

Difference 
of Means 

-2 .407 
-1.048 
-0.687

SE of 
Difference 

0.9134 
0.9134 
0.9134

T-Value 
-2.635 
-1. 147 
-0.752

Adj usted 
P-Value 
0.0449 
0.6609 
0.8757

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u 1.359 0.9134 1.488 0.4471
Start 1.719 0.9134 1.882 0.2393

Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 0.3607 0.9134 0.3949 0.9791
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4.9 Grip Strength

4.9.0 Introduction

Grip strength is measured in kilograms o f force (kgs), with a higher score reflecting greater 

strength.

The raw data for this group was found to be positively skewed on examination for 

normality and was normal following a log transformation (Normality test used: 

Kolmogorov-Smirnov Normality Test). Statistical tests were performed on the transformed 

data, with the exponential obtained to back transform the data.

The mean and standard error raw data scores for all assessments without and with 

imputation are shown in Figures 4.13 and 4.14.

Figure 4.13 Mean Grip Strength scores fo r  all assessments without imputation
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Figure 4.14 Mean Grip Strength scores fo r  all assessments with imputation
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Examination of the means o f the inpatient group raw data grip strength values indicates 

that mean levels increased from baseline to start o f treatment and following treatment. A 

decrease in grip strength was seen at follow-up (Figure 4.12 and 4.13). These trends were 

seen both with and without imputation.

Outpatients

The mean grip strength levels increased from baseline to start o f treatment and after 

treatment indicating an improvement in grip strength over those times. A decrease in mean 

strength was noted at follow-up. These trends were seen both with and without imputation.
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4.9.1 Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results of this analysis are shown in tables 4.47 and 

4.48.

Table 4.47 Inpatient Grip Paired T Test Results 1Vithout and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

1.11
(n=21)

0.372 0.206

With
Imputation

1.08
(n=25)

0.342 0.205

Start to Finish Without
Imputation

0.79
(n=21)

0.262 0.000

With
Imputation

0.81
(n=25)

0.256 0.001

Finish to 
Follow-up

Without
Imputation

1.03
(n=21)

0.341 0.634

With
Imputation

1.02
(n=25)

0.304 0.632

Table 4.48 Outpatient Grip Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.93
(n=19)

0.325 0.389

With
Imputation

0.94
(n=22)

0.303 0.387

Start to Finish Without
Imputation

0.80
(n=19)

0.577 0.115

With
Imputation

0.82
(n=22)

0.539 0.114

Finish to 
Follow-up

Without
Imputation

1.21
(n=19)

0.439 0.097

With
Imputation

1.15
(n=22)

0.391 0.094

Inpatient Group 

Without Imputation

Without imputation twenty-five inpatients were available for the baseline assessment, 

twenty-one for the start o f treatment and finish o f treatment assessments, while twenty 

patients were available for the follow-up assessment, as one patient was not assessed at 

follow-up due to a treatment protocol deviation.
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Mean grip strength scores decreased between baseline and start o f treatment, albeit not 

significantly (p=0.206). A decrease in mean grip strength scores was also seen between 

finish o f treatment and follow-up; again, this was not significant (0.634). An increase in 

mean grip strength scores was seen following treatment. This increase was statistically 

significant (p=0.000).

With Imputation

Data was available for all twenty-five inpatients at all assessments following imputation. 

Imputation o f grip strength values and subsequent analysis yielded a similar result as that 

seen without imputation (Table 4.47).

Outpatient Group 

Without Imputation

Without imputation, data for grip strength was available for twenty-two patients at 

baseline, for nineteen patients at start and finish o f treatment and for nineteen patients at 

follow-up. At follow-up two patients were not assessed, one due to a treatment protocol 

deviation and one due to family circumstances.

An improvement in mean grip strength scores was seen from baseline to start of treatment 

and from start to finish o f treatment; neither improvement was statistically significant 

(Table 4.48). At follow-up, a non-significant decrease (p=0.097) in mean grip strength 

scores was seen.

With Imputation

Grip strength scores were available for all twenty-two patients following imputation. With 

imputation o f values, a similar result was seen as without imputation.
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4.9.2 Two Group Analysis

Grip Strength scores in both groups were analysed using two sample t tests and using 

ANOVA. The results o f the two sample t tests are shown in the table 4.49 and the ANOVA 

analysis is detailed in the following section. The two groups were compared at baseline 

using the available grip strength scores. For the subsequent analyses, the mean change 

difference from baseline to start o f treatment, from start to finish o f treatment and from 

finish o f treatment to follow-up for each group was compared.

Table 4.49 Grip Two Sample T Test Results Without and With Imputation

Difference 95% Cl P Value
Baseline Without

Imputation
1.21
(n=25 IP, 
n=22 OP)

-0.214,0.606 0.339

With Imputation 1.21
(n=25 IP, 
n= 22 OP)

-0.214, 0.606 0.339

Baseline to 
Start

Without
Imputation

1.18
(n=21 IP, 
n=19 0 P )

-0.052, 0.396 0.127

With Imputation 1.16
(n=25 IP, 
n=22 OP)

-0.043,0.335 0.127

Start to Finish Without
Imputation

0.97
(n=21 IP, 
n=19 0P )

-0.319,0.276 0.883

With Imputation 0.98
(n=25IP, 
n=22 OP)

-0.270, 0.245 0.920

Finish to 
Follow-up

Without
Imputation

0.85
(n=20 IP, 
n= 17 OP)

-0.418,0.117 0.260

With Imputation 0.89
(n=25 IP, 
n=22 OP)

-324, 0.094 0.271

Analysis with and without imputation did not indicate any significant difference between 

the two groups.
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4.9.3 Analysis of Variance

The means o f the two groups were analysed further using analysis of variance (General 

Linear Model, Minitab® Version 13). The results o f this analysis are presented in Tables 

4.50 to 4.53. The response variable was Grip Strength score, with “group” (of which there 

were two; inpatient and outpatient) and “time” (of which there were four; baseline (B), 

start (S), finish (F) and six-months (s)) as model factors. Both factors were fixed. A 

General Linear Model was used, as the groups were unbalanced. The model was a crossed 

factor design as follows: group time group*time.

Without Imputation

No evidence o f a time or group effect was found without imputation (Table 4.50).

With Imputation

No evidence o f a time or group effect was found using the imputed values (Table 4.53). 

Table 4.50 ANOVA Table for Grip Strength

General Linear Model: Grip versus Time, Group

Factor Type Levels Values
Time fixed 4 Baseline Finish Follow -up Start
Group fixed 2 IP OP

Analysis of Variance for Grip , using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Time 3 1.6677 1.6724 0.5575 1.04 0.375
Group 1 0.8526 0.8241 0.8241 1.54 0.216
Time*Group 3 0.0654 0.0654 0. 0218 0.04 0.989
Error 156 83.3698 83.3698 0.5344
Total 163 85.9556
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Table 4.51 ANOVA Multiple Comparisons Grip Strength Without Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Grip
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:

Time Lower Center Upper
Finish -0.1692 0.239559 0.6483
Follow-u -0.2650 0.153139 0.5712
Start -0.3993 0.009465 0.4182

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.5201 -0.0864 0.3473
Start -0.6548 -0.2301 0.1946

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.5774 -0.1437 0.2900

Tukey Simultaneous Tests 
Response Variable Grip
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level
Time
Finish
Follow-u
Start

Difference 
of Means 
0.239559 
0.153139 
0.009465

SE of 
Di f ference 

0. 1575 
0.1611 
0.1575

T-Value 
1.52085 
0.95052 
0.06009

Adj usted 
P-Value 
0.4275 
0.7776 
0.9999

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u -0.0864 0.1671 -0.517 0.9549
Start -0.2301 0.1637 -1.406 0.4976

Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start -0.1437 0.1671 -0.8596 0.8256

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Grip
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.3694 -0.1426 0.08423

Tukey Simultaneous Tests 
Response Variable Grip
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP -0.1426 0.1148 -1.242 0.2162
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Table 4.52 ANOVA Table Grip Strength With Imputation 

General Linear Model: Grip versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Grip , using Adjusted S3 for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 1.0830 1.0830 1.0830 2.01 0.158
Time 3 1.1025 1.1250 0.3750 0.70 0.556
Group*Time 3 0.4928 0.4928 0. 1643 0.30 0.822
Error 180 96.9672 96.9672 0.5387
Total 187 99.6455
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Table 4.53 ANOVA Multiple Comparisons Grip Strength With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Grip
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:

Group Lower Center Upper 
OP -0.3638 -0.1521 0.05958

Tukey Simultaneous Tests 
Response Variable Grip
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of Adjusted 
Group of Means Difference T-Value P-Value 
OP -0.1521 0.1073 -1.418 0.1580

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Grip
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper 
Finish -0.2140 0.17975 0.5735 
Follow-u -0.3620 0.03175 0.4255 
Start -0.4098 -0.01612 0.3776

Time = Finish subtracted from:
Time Lower Center Upper 
Follow-u -0.5417 -0.1480 0.2457 
Start -0.5896 -0.1959 0.1978

Time = Follow-u subtracted from:
Time Lower Center Upper 
Start -0.4416 -0.04787 0.3458

Tukey Simultaneous Tests 
Response Variable Grip
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level Difference SE of 
Time of Means Difference T-Value 
Finish 0.17975 0.1517 1.1848 
Follow-u 0.03175 0.1517 0.2093 
Start -0.01612 0.1517 -0.1063

Adj usted 
P-Value 
0.6372 
0.9967 
0.9996

Time = Finish subtracted from:
Level Difference SE of 
Time of Means Difference T-Value 
Follow-u -0.1480 0.1517 -0.976 
Start -0.1959 0.1517 -1.291

Adj usted 
P-Value 
0.7636 
0.5698

Time = Follow-u subtracted from:
Level Difference SE of
Time of Means Difference T-Value
Start -0.04787 0.1517 -0.3155

Adj usted 
P-Value 
0.9891
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4.10 Tender and Swollen Joint Count

4.10.0 Introduction

The number o f tender joints (total number 28) and the number o f swollen joints (total 

number 28) were recorded for each patient at each assessment. A lower number of tender 

and swollen joints reflects a lesser disease activity.

The raw data for the tender joint count and the swollen joint count was normal when 

examined for normality.

Tender Joint Count

Mean raw data for tender and swollen joint count with and without imputation are shown 

in Figures 4.15 and 4.16.

Figure 4.15 Mean (SE) Tender Joint Count scores fo r  all Assessments without 

imputation

Tender Joint Count Means (SE) Both Groups 
Without Imputation
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Figure 4.16 Mean (SE) Tender Joint Count scores fo r  all Assessments with 
imputation

Tender Joint Count Means (SE) Both Groups 
With Imputation
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Inpatient Group

The mean number of tender joints decreased from baseline to start of treatment and after 

treatment with and without imputation (Figure 4.15 and 4.16). At the follow-up 

assessment, an increase in the number o f tender joints was seen.

Outpatient Group

The mean number o f tender joints in the outpatient group decreased from baseline to start 

of treatment and after treatment reflecting an improvement in component o f disease 

activity at these stages. This was seen both with and without imputation (Figures 4.15 and 

4.16).
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Swollen Joint Count

Figure 4 .17 M ean raw data Swollen jo in t count scores fo r  a ll assessm ents 
w ithout imputation
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Figure 4.18 M ean raw data Swollen jo in t count scores fo r  all assessm ents 
with imputation
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Swollen Joint Count

Inpatient Group

The mean number o f swollen joints decreased from baseline to start o f treatment and after 

treatment with and without imputation (Figure 4.17 and 4.18). At the follow-up 

assessment, an increase in the number o f swollen joints was seen.

Outpatient Group

The mean number o f swollen joints decreased from baseline to start o f treatment and after 

treatment with and without imputation (Figure 4.17 and 4.18). At the follow-up 

assessment, an increase in the number o f swollen joints was seen.
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4.10.1 Tender Joint Count: Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.54 and 

4.55.

Table 4.54 Inpatient Tender Joint Paired T Test Results Without and With 
Imputation______________________________________________________________

Difference Standard
Deviation

P value

Baseline to 
Start

Without
Imputation

1.29
(n=21)

4.96 0.249

With
Imputation

1.08
(n=25)

4.55 0.247

Start to Finish Without
Imputation

3.57
(n=21)

4.31 0.001

With
Imputation

3.00
(n=25)

4.16 0.001

Finish to 
Follow-up

Without
Imputation

-0.60
(n=20)

5.91 0.655

With
Imputation

-0.60
(n=25)

5.28 0.575

Table 4.55 Outpatient Joint Count Paired T Test Results Without and With 
Imputation ________________ ________________ ________________ _______________

Difference Standard
Deviation

P value

Baseline to 
Start

Without
Imputation

3.58
(n=19)

6.86 0.035

With
Imputation

3.09
(n=22)

6.47 0.036

Start to Finish Without
Imputation

1.74
(n=19)

5.92 0.217

With
Imputation

1.50
(n=22)

5.52 0.216

Finish to 
Follow-up

Without
Imputation

-2.00
(n=17)

4.73 0.100

With
Imputation

-1.54
(n=22)

4.21 0.100

Inpatient Group  

Without Imputation

Without imputation, tender joint count data was available for twenty-five inpatients at 

baseline, twenty-one inpatients at start o f treatment and finish o f treatment assessments and
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for twenty patients at follow-up as one patient was not assessed due to a treatment protocol 

deviation.

Without imputation, a decrease in the mean tender joint score was seen from baseline to 

s'.art o f treatment and from start to finish of treatment; the latter decrease was statistically 

s.gnificant (p=0.001). An increase in the mean tender joint score was seen at follow-up. 

This was not statistically significant.

With Imputation

Data on all twenty-five inpatients was available for all assessments following imputation. 

Similar results were seen with imputation as were seen without imputing of values (Table 

4.54).

Outpatient Group  

Without Imputation

V/ithout imputation, data was available for all twenty-two outpatients at baseline, for 

nineteen outpatients at start and finish o f treatment and for seventeen outpatients at follow- 

up. At follow-up two patients were not assessed, one due to a treatment protocol deviation 

aid one due to family circumstances.

A decrease in the mean tender joint count was seen from baseline to start o f treatment and 

f-om start to finish o f treatment. The decrease from baseline to start o f treatment only was 

s gnificant (p=0.035). On examination o f the raw data for this measure (Appendix 25), two 

patients had near maximum numbers o f tender joint counts and one patient had 28 tender 

joints. These high numbers were not present at start o f treatment, indicating that changes 

v^ere made at baseline to reduce the number o f tender joint counts. When presenting to the 

medical review clinic with a large number o f tender joints, indicative o f a flare in disease 

a::tivity, patients are occasionally prescribed a short course o f steroids or their NSAID 

medication is increased to reduce the flare.

An increase in the mean tender joint score was seen at follow-up; this was not significant. 

The time lag between the two time points was similar in both groups at under eight weeks.

With Imputation

E'ata for tender joint scores were available for all twenty-two patients following data 

inputation. Similar results were seen following imputation o f values (Table 4.55).
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4.10.2 Tender Joint Count: Two Group Analysis

Tender joint scores in both groups were analysed using two sample t tests and using 

ANOVA. The results o f the two sample t tests are shown in the table 4.56 and the ANOVA 

analysis is detailed in the following section. The two groups were compared at baseline 

using the available tender joint scores. For the subsequent analyses, the mean change 

difference from baseline to start o f treatment, from start to finish o f treatment and from 

finish o f treatment to follow-up for each group was compared.

Table 4.56 Tender Joint Two Sample T Test Results Without and With Imputation

Difference 95% Cl P Value
Baseline Without

Imputation
-1.31 
(n=25 IP, 
n=22 OP)

-5.53,2.90 0.532

With Imputation -1.31 
(n=25 IP, 
n=22 OP)

-5.53,2.90 0.532

Baseline to 
Start

Without
Imputation

-2.29 
(n=21 IP, 
n= 19 OP)

-6.18, 1.60 0.239

With Imputation -2.01 
(n=25 IP, 
n=22 OP)

-5.36, 1.34 0.232

Start to Finish Without
Imputation

1.83
(n=21 IP, 
n= 19 OP)

-1.53, 5.20 0.276

With Imputation 1.50
(n=25 IP, 
n=22 OP

-1.42,4.42 0.305

Finish to 
Follow-up

Without
Imputation

1.40
(n=20 IP, 
n=17 0P )

-2.16,4.96 0.429

With Imputation 0.95
(n=25 IP 
n-22 OP)

-1.85,3.74 0.499

No significant difference was seen between the two groups at any o f the assessments, 

without or with imputation
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4.10.3 Tender Joint Count Analysis of Variance

The means o f the two groups were analysed further using analysis o f variance (General 

Linear Model, Minitab® Version 13). The results o f this analysis are presented in Tables 

4.57 to 4.60. The response variable was Tender Joint score, with “group” (of which there 

were two; inpatient and outpatient) and “time” (of which there were four; baseline (B), 

start (S), finish (F) and six-months (s)) as model factors. Both factors were fixed. A 

General Linear Model was used, as the groups were unbalanced. The model was a crossed 

factor design as follows: group time group*time.

Without Imputation

Evidence o f a time effect was found following analysis (p=0.000). Further investigation 

using Tukey’s multiple comparisons (Table 4.58) found a significant time effect from 

baseline to finish of treatment only (p=0.003).

Without Imputation

A similar outcome was found following imputation with evidence o f a time effect only 

(p=0.001). Analysis using Tukey’s multiple comparisons indicated that effect was again 

present from baseline to finish of treatment (p=0.0009).

Table 4.57 ANOVA Tender Joint Count
General Linear Model: Tender versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up start

Analysis of Variance for Tender, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 17 . 16 16.85 16.85 0.56 0.457
Time 3 578.70 576.63 192.21 6.35 0.000
Group*Time 3 47 . 87 47.87 15.96 0.53 0.664
Error 156 4719.03 4719.03 30.25
Total 163 5362.76
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Table 4.58 ANOVA Multiple Comparisons fo r  Tender Joint Count
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Tender
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -1.062 0.6447 2.351

Tukey Simultaneous Tests 
Response Variable Tender
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:

Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 0.6447 0.8639 0.7463 0.4566

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Tender
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -7.980 -4.905 -1.830
Follow-u -6.833 -3.687 -0.541
Start -5.326 -2.251 0.824

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -2.045 1.218 4.481
Start -0.541 2.654 5.850

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -1.827 1.436 4.699

Tukey Simultaneous Tests 
Response Variable Tender
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Finish -4.905 1. 185 -4.139 0.0003
Follow-u -3.687 1 .212 -3.042 0.0145
Start -2.251 1. 185 -1.899 0.2325

Time = Finish subtracted 
Level Difference

from:
SE of Adj usted

Time of Means Difference T-Value P-Value
Follow-u 1.218 1.257 0.9687 0.7674
Start 2.654 1.231 2 .1554 0.1405

Time = Follow-u subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Start 1.436 1.257 1.142 0. 664
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Table 4.59 Tender Joint Count ANOVA With Imputation

General Linear Model: Tender versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow- up Start

Analysis of Variance for Tender, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 25.35 25.35 25.35 0.86 0.355
Time 3 495.80 493.76 164.59 5.58 0.001
Group*Time 3 35.21 35.21 11.74 0.40 0.754
Error 180 5304.85 5304.85 29.47
Total 187 5861.21
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Table 4.60 Tender Joint Count ANOVA Multiple Comparisons with Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Tender
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -0.8298 0.7359 2.302

Tukey Simultaneous Tests 
Response Variable Tender
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 0.7359 0.7935 0.9274 0.3549

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Tender
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -7.248 -4.335 -1.423
Follow-u -6.288 -3.376 -0.464
Start -4.998 -2.085 0.827

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -1.953 0.9591 3.871
Start -0.662 2.2500 5.162

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -1.621 1.291 4.203

Tukey Simultaneous Tests 
Response Variable Tender
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level
Time
Finish
Follow-u
Start

Difference 
of Means 

-4.335 
-3.376 
-2 . 085

SE of 
Difference 

1.122 
1 . 122 
1.122

T-Value 
-3.864 
-3.009 
-1 .858

Adj usted 
P-Value 
0.0009 
0.0157 
0.2498

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u 0.9591 1.122 0.8547 0.8281
Start 2.2500 1.122 2.0051 0.1899

Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 1.291 1.122 1.150 0.6588
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4.10.4 Swollen Joint Count Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.61 and 

4.62.

Table 4.61 Inpatient Swollen Joint Paired T Test Results Without and With 
Imputation ________________ ________________ ________________ _______________

Difference Standard
Deviation

P value

Baseline to 
Start

Without
Imputation

0.667
(n=21)

4.55 0.510

With
Imputation

0.560
(n=25)

4.16 0.508

Start to Finish Without
Imputation

4.62
(n=21)

4.70 0.000

With
Imputation

3.88
(n=25)

4.62 0.000

Finish to 
Follow-up

Without
Imputation

-0.75
(n=20)

5.95 0.580

With
Imputation

-0.60
(n=25)

5.31 0.577

Table 4.62 Outpatient Swollen Joint Count Paired T Test Results Without and With 
Imputation ________________ ________________ ________________ _______________

Difference Standard
Deviation

P value

Baseline to 
Start

Without
Imputation

2.00
(n=19)

6.51 0.198

With
Imputation

1.73
(n=22)

6.07 0.196

Start to Finish Without
Imputation

3.47
(n=19)

6.63 0.035

With
Imputation

3.00
(n=22)

6.26 0.035

Finish to 
Follow-up

Without
Imputation

-1.35
(n=17)

8.29 0.511

With
Imputation

-1.05
(n=22)

7.26 0.507
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Inpatient Group 

Without Imputation

Without imputation, tender joint count data was available for twenty-five inpatients at 

baseline, twenty-one inpatients at start o f treatment and finish of treatment assessments and 

for twenty patients at follow-up as one patient was not assessed due to a treatment protocol 

deviation.

Without imputation, a decrease in the mean tender joint score was seen from baseline to 

start o f treatment and from start to finish o f treatment; the latter decrease was statistically 

significant (p=0.000). An increase in the mean tender joint score was seen at follow-up. 

This was not statistically significant.

With Imputation

Data on all twenty-five inpatients was available for all assessments following imputation. 

Similar results were seen with imputation as were seen without imputing o f values (Table 

4.61).

Outpatient Group  

Without Imputation

Without imputation, data was available for all twenty-two outpatients at baseline, for 

nineteen outpatients at start and finish o f treatment and for seventeen outpatients at follow- 

up. At follow-up two patients were not assessed, one due to a treatment protocol deviation 

and one due to family circumstances.

A decrease in the mean swollen joint score was seen from baseline to start o f treatment and 

from start to finish o f treatment. The latter decrease only was significant (p=0.035). An 

increase in the mean swollen joint count was seen at follow-up; this was not significant.

With Imputation

Data for tender joint scores were available for all twenty-two patients following data 

imputation. A similar result was seen with data imputation as without (Table 4.62).
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4.10.5 Swollen Joint Count: Two Group Analysis

Swollen joint scores in both groups were analysed using two sample t tests and using 

ANOVA. The results o f the two sample t tests are shown in the table 4.63 and the ANOVA 

analysis is detailed in the following section. The two groups were compared at baseline 

using the available swollen joint scores. For the subsequent analyses, the mean change 

difference from baseline to start o f treatment, from start to finish o f treatment and from 

finish o f treatment to follow-up for each group was compared.

Table 4.63 Swollen Joint Count Two Sample T Test Results Without and With 
Imputation

Difference 95%  C l P Value
Baseline Without

Imputation
-2.21 
(n=25 IP, 
n=22 OP)

-5.65, 1.23 0.201

With Imputation -2.21 
(n=25 IP, 
n=22 OP)

-5.65, 1.23 0.201

Baseline to 
Start

Without
Imputation

-1.33 
(n=21 IP, 
n=19 0P )

-4.99, 2.33 0.463

With Imputation -1.17 
(n=25 IP, 
n=22 OP)

-4.29, 1.95 0.453

Start to Finish Without
Imputation

1.15
(n=21 IP, 
n=19 0P )

-2.59,4.88 0.537

With Imputation 0.88
(n=25 IP, 
n=22 OP)

-2.41,4.17 0.591

Finish to 
Follow-up

Without
Imputation

0.60
(n=20 IP, 
n=17 0P )

-4.34, 5.54 0.804

With Imputation 0.45
(n=25 IP, 
n=22 OP)

-3.35,4.24 0.814

The two-sample t test analysis indicated that there was no statistically significant 

difference between the two groups at any of the time points.
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4.10.6 Analysis of Variance Swollen Joint Count

The means o f  the two groups were analysed further using analysis o f  variance (General 

Linear M odel, M initab®  V ersion 13). The results o f  this analysis are presented in Table 

4.64 to 4.67. The response variable was Swollen jo in t count, with “group” (o f which there 

were two; inpatient and outpatient) and “tim e” (o f which there were four; baseline (B), 

start (S), finish (F) and six-months (s)) as model factors. Both factors were fixed. A 

General Linear M odel was used, as the groups were unbalanced. The model was a crossed 

factor design as follows: group time group*time.

Without Imputation

A statistically significant difference was found for group (p=0.010) and for time (p=0.001), 

that is, a treatment group effect was found and a time effect was detected.

In order to identify the time points at which the differences occurred, a post hoc analysis 

using Tukey’s method o f multiple comparisons were applied. The results o f  this are shown 

in Table 4.65 and show that there is a difference between the two groups from baseline to 

finish o f  treatm ent (p=0.0012), baseline to follow-up (p=0.04) and from start to finish o f 

treatment (p=0.013). T ukey’s multiple comparisons also showed the difference between 

the two groups (p=0.009). The difference between the two groups was 2.423, in the 

direction o f the inpatient group. Thus, this indicates that there is sufficient evidence for a 

group effect. H owever, a difference o f  2.4 swollen jo in ts is not large ad while no data 

exists on what is a clinically relevant change in swollen joints, this difference o f  2.4 was 

not considered to be clinically relevant.

With Imputation

Again a statistically significant difference was found for group (p=0.026) and for time 

(p=0.00). Further analysis using Tukey’s multiple com parisons found a time effect for the 

same time points as the analysis w ithout imputation (Table 4.67).
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Table 4.64 ANOVA Table fo r  Swollen Joint Count Without Imputation

General Linear Model: Swollen versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Swollen, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 234.62 237.90 237.90 6.83 0.010
Time 3 653.19 641.83 213.94 6.14 0.001
Group*Time 3 19.49 19.49 6.50 0.19 0.905
Error 156 5434.67 5434.67 34.84
Total 163 6341.97
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Table 4.65 Pairwise Comparisons fo r Swollen Joint Count Without Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Swollen
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP 0.5914 2.423 4.254

Tukey Simultaneous Tests 
Response Variable Swollen
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 2.423 0.9271 2.613 0.0099

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Swollen
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -8.115 -4.815 -1.514
Follow-u -6.865 -3.490 -0.114
Start -4.069 -0.768 2.532

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -2.177 1.325 4.827
Start 0.617 4.046 7.476

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.7802 2.722 6.223

Tukey Simultaneous Tests
Response Variable Swollen
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from: 
Level Difference SE of Adj usted
Time of Means Di f ference T-Value P-Value
Finish -4.815 1. 272 -3.786 0 . 0012
Follow-u -3.490 1.301 -2.683 0.0400
Start -0.7 68 1.272 -0.604 0.9307

Time = Finish subtracted 
Level Difference

from:
SE of Adj usted

Time of Means Difference T-Value P-Value
Follow-u 1.325 1. 349 0.9817 0.7601
Start 4.046 1. 321 3.0620 0 .013
Time = Follow-u subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Start 2.722 1. 349 2.017 0.1862
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Table 4.66 Swollen Joint Count ANOVA Results With Imputation

General Linear Model: Swollen versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Swollen, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 166.32 166.32 166.32 5.07 0.026
Time 3 659.02 653.24 217.75 6.64 0.000
Group*Time 3 12.29 12.29 4.10 0.12 0.945
Error 180 5905.31 5905.31 32.81
Total 187 6742.94
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Table 4.67 Swollen Joint Count Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Swollen
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP 0.2330 1.885 3.537

Tukey Simultaneous Tests 
Response Variable Swollen
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 1.885 0.8372 2.252 0.0256

Tukey 95.0% Simultaneous Confidence Intervals 
Respanse Variable Swollen
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -7.656 -4.584 -1.511
Fo IId w -u -6.833 -3.761 -0.688
Start -4.216 -1.144 1.929

Time = Finish subtracted from:
Time Lower Center Upper
Fo IId w -u -2.250 0.8227 3.895
Star-- 0.368 3.4400 6.512

Time = Follow-u subtracted from:
Time Lower Center Upper
Stare -0.4552 2.617 5.690

Tuke/ Simultaneous Tests 
Response Variable Swollen
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
LeveL
Time
Finish
Foll3w-u
Stan

Difference 
of Means 

-4.584 
-3.761 
-1.144

SE of 
Di f ference 

1. 184 
1. 184 
1. 184

Adj usted 
T-Value P-Value
-3.871 0.0009
-3.177 0.0094
-0.966 0.7690

Time = Finish subtracted from:
LeveL Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Fo 11dw-u 0.8227 1.184 0.6949 0.8989
Star: 3.4400 1.184 2.9055 0.0213

Time = Follow-u subtracted from:
LeveL Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Star; 2.617 1.184 2.211 0.1243
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4.11 Timed “Up i& Go” Test

4.11.0 Introduction

The Timed “Up & Go” test (TUG) was recorded in seconds and milUseconds. As it is a 

timed test, a lower score indicates an improvement.

The raw data was transformed using the log transformation to achieve normality. For 

interpretation and presentation o f the results, the analysed data was back transformed using 

the exponential function.

The mean and standard error raw data scores for the TUG test are shown in Figures 4.19 

and 4.20.

Figure 4.19 Mean raw data TUG scores for all assessments without imputation
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Figure 4.20 Mean raw data TUG scores fo r  all assessments with imputation
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I'U G  mean times increased slightly from baseline to start o f  treatm ent, an increase that was 

seen both with and without imputation. A decrease in the mean walk times was seen after 

treatment reflecting the improved mobility levels o f the group after treatment. This 

improvement was not seen at follow-up, where an increase in mean TUG scores was found 

with and without imputation.

Outpatient Group

In this group, mean TUG times also increased between baseline and start o f  treatm ent and 

decreased after treatm ent, indicating an improvement in lower limb functioning after 

treatment. A t follow-up, this improvement had not been sustained, with an increase in 

m ean TUG times seen. These trends were seen both with and without imputation.
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4.11.1 Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.68 and 

4.69.

Table 4.68 Inpatient TUG Paired T Test Results P'-'ithout and With jimputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.992
(n=21)

0.2887 0.950

With
Imputation

0.993
(n=25)

0.2635 0.905

Start to Finish Without
Imputation

1.24
(n=21)

0.2748 0.001

With
Imputation

1.20
(n=25)

0.2643 0.002

Finish to 
Follow-up

Without
Imputation

0.98
(n=20)

0.1895 0.795

With
Imputation

0.99
(n=25)

0.1686 0.794

Table 4.69 Outpatient TUG Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.98
(n=19)

0.2795 0.856

With
Imputation

0.99
(n=22)

0.2588 0.855

Start to Finish Without
Imputation

1.15
(n=19)

0.2434 0.021

With
Imputation

1.12
(n=22)

0.2307 0.022

Finish to 
Follow-up

Without
Imputation

0.98
(n=16)

0.1646 0.723

With
Imputation

0.99
(n=22)

0.1393 0.731
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Inpatient Group 

Without Imputation

W ithout im putation TUG scores were recorded for twenty-five inpatients at baseline, for 

twenty-one inpatients at start o f treatment and finish o f  treatm ent assessm ents and for 

twenty inpatients at follow-up as one patient was not assessed due to a treatm ent protocol 

deviation.

A non-statistically significant increase in mean TUG times was seen in the inpatient group 

from baseline to start o f  treatm ent and from finish o f  treatm ent to follow-up. M ean TUG 

times decreased from start to finish o f treatment, an im provem ent in mean scores that was 

statistically significant (p=0.001).

With Imputation

Data was available for all twenty-five inpatients for all assessm ents following imputation. 

A similar result was seen for the inpatient TUG scores following im putation (Table 4.68)

Outpatient Group  

Without Imputation

W ithout im putation, data was available for all twenty-two outpatients at baseline, for 

nineteen outpatients for the start o f  treatment and finish o f  treatm ent assessm ents and for 

sixteen patients at follow-up. At follow-up three patients were not assessed, one due to a 

treatment protocol deviation, one due to family circum stances and one was unable to 

complete the test due to a lower limb fracture.

A non-significant decrease in mean TUG times from baseline to start o f  treatm ent and from 

finish o f treatm ent was seen in this group (Table 4.69). An im provem ent was seen in these 

mean scores following treatm ent, which was statistically significant (p=0.021).

With Imputation

W ith im putation data was available for all twenty-two patients for all assessments. 

Analysis using im puted values showed a similar result seen w ithout im putation (Table 

4.69).
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4.11,2 Two Group Analysis

TUG scores in both groups were analysed using two sample t tests and using ANOVA. The 

results o f the two sample t tests are shown in the table 4.70 and the ANOVA analysis is 

detailed in the following section. The two groups were compared at baseline using the 

available TUG scores. For the subsequent analyses, the mean change difference from 

baseline to start o f treatment, from start to finish o f treatment and from finish of treatment 

to follow-up for each group was compared.

Table 4.70 TUG Two Sample T Test Results Without and With Imputation

Difference 95%  C l P Value
Baseline Without

Imputation
0.97
(n=25 IP, 
n=22 OP)

-0.236, 0.192 0.838

With Imputation 0.97
(n=25 IP, 
n=22 OP)

-0.236, 0.192 0.838

Baseline to 
Start

Without
Imputation

1.004 
(n=21 IP, 
n=19 0P )

-0.178,0.186 0.963

With Imputation 1.004 
(n=25 IP, 
n=22 OP)

-0.150,0.158 0.961

Start to Finish Without
Imputation

1.08
(n=21 IP, 
n=19 0P )

-0.084, 0.247 0.325

With Imputation 1.06
(n=25 IP, 
n=22 OP)

0.080, 0.211 0.371

Finish to 
Follow-up

Without
Imputation

1.003 
(n=20 IP, 
n=16 0P )

-0.012, 0.124 0.950

With Imputation 1.002 
(n=25 IP, 
n=22 OP)

-0.089, 0.092 0.967

Analysis using two sample t tests indicated that there was no statistically significant 

difference between the two groups at any of the assessment time points.
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4.11.3 Analysis of Variance

The means o f the two groups were analysed further using analysis o f variance (General 

Linear Model, Minitab® Version 13). The results o f this analysis are presented in Table 

4.71 to 4.74. The response variable was “Up & Go” test time, with “Group” (of which 

there were two; inpatient and outpatient) and “time” (of which there were four; baseline 

(B), start (S), finish (F) and six-months (s)) as fixed model factors. A General Linear 

Model was used, as the groups were unbalanced. The model was a crossed factor design as 

follows: group time group*time.

Without Imputation

No statistically significant difference was found for either variable, that is no group effect 

or time effect was detected.

With Imputation

A time effect was detected (p=0.036) using imputed values. Using Tukey’s multiple 

comparisons, this effect was further examined. The time effect was seen from baseline to 

follow-up (p=0.02) (Table 4.74).

Table 4.71 TUG ANOVA Table Without Imputation 

General Linear Model: Up & Go versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow -up Start

Analysis of Variance for Up & Go, using Adj usted S3 for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 0.2631 0.2828 0.2828 2.15 0.144
Time 3 0.9864 0.9377 0.3126 2.38 0.072
Group*Time 3 0.1295 0.1295 0.0432 0.33 0.805
Error 155 20.3530 20.3530 0.1313
Total 162 21 .7320
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Table 4.72 TUG Multiple Comparisons Without Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:

Group Lower
OP -0.02904

Center
0.08393

Upper 
0.1969

Tukey Simultaneous Tests 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from;
Level Difference SE of
Group of Means Difference
OP 0.08393 0.05718

T-Value 
1. 468

Adj usted 
P-Value 
0.1442

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time
Finish
Follow-u
Start

Lower 
-0.3554 
-0.3260 
-0.1740

Center 
-0.1527 
-0.1168 
0.0287

Upper
0.04987
0.09239
0.23129

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.1809 0.03595 0.2528
Start -0.0291 0.18142 0.3920

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.07140 0.1455 0.3623

Tukey Simultaneous Tests
Response Variable Up & Go
All Pairwise Comparisons among Levels of Time

Time Baseline subtracted from:
Level
Time
Finish
Follow-u
Start

Difference 
of Means 
-0.1527 
-0.1168 
0.0287

SE of 
Di f ference 

0.07808 
0.08061 
0.07808

Time = Finish subtracted from:
Level
Time
Follow-u
Start

Difference 
of Means 
0.03595 
0. 18142

SE of 
Difference 

0.08357 
0.08113

Time = Follow-u subtracted from: 
Level Difference SE of
Time of Means Difference
Start 0.1455 0.08357

T-Value 
-1.956 
-1.449 
0.367

T-Value
0.4301
2.2361

T-Value
1.741

Adj usted 
P-Value 
0.2092 
0.4710 
0.9830

Adj usted 
P-Value 
0.9732 
0.1181

Adj usted 
P-Value 
0.3063
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Table 4.73 TUGANOVA Table With Imputation

General Linear Model: Up & Go versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for Up & Go, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 0.0479 0.0479 0.0479 0.30 0.587
Time 3 1.4167 1.4087 0.4696 2.90 0.036
Group*Time 3 0.0635 0.0635 0.0212 0.13 0.942
Error 180 29.1467 29.1467 0.1619
Total 187 30.6748
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Table 4.74 TUG Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:

Group Lower Center Upper -- +--------- +--------- +--------- +---
OP -0.08407 0.03199 0.1480 (----------------- *---------------- )

-0.070 0.000 0.070 0.140
Tukey Simultaneous Tests 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP 0.03199 0.05882 0.5438 0.5872

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish -0.3616 -0.1458 0.07009
Follow-u -0.4035 -0.1876 0.02824
Start -0.2076 0.0083 0.22414

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.2577 -0.04185 0.1740
Start -0.0618 0.15405 0.3699

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.01995 0.1959 0.4118

Tukey Simultaneous Tests 
Response Variable Up & Go
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Finish -0.1458 0.08318 -1.752 0.2999
Follow-u -0.1876 0.08318 -2.256 0.1126
Start 0.0083 0.08318 0.100 0.9996

Time = Finish subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Follow-u -0.04185 0.08318 -0.5031 0.9582
Start 0.15405 0.08318 1.8520 0.2527

Time = Follow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 0.1959 0.08318 2.355 0.0897
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4.12 The Schedule for the Evaluation of the Individual Quality of Life 

(SEIQoL).

4.12.0 Introduction

The SEIQoL is an index used to measure quality of life. A higher score indicates better 

quality o f life.

The raw data had a normal distribution following examination o f the histograms.

The mean and standard error SEIQoL scores for all assessments with and without 

imputation are shown in Figures 4.21 and 4.22 below'.

Figure 4.21 Mean SEIQoL scores for all assessments without imputation
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Figure 4.22 Mean SEIQoL scores for all assessments with imputation
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An im provem ent in SEIQoL scores was seen in this group from baseline to start o f 

treatment and after treatm ent, with a decrease in SEIQoL scores at follow-up. This trend 

was seen with and without imputation.

Outpatient Group

Outpatient m ean SEIQoL scores were higher at start o f  treatm ent than at baseline using 

both im puted and non-im puted values. After treatment, a decline in SEIQoL scores was 

seen, indicating decreased reported quality o f  life at this stage w ithout imputation. With 

imputation, there was no change from start to finish o f  treatment. W ithout imputation, 

there was a slight decrease in mean SEIQoL scores. W ith im putation, there was no change 

from finish o f  treatm ent to follow-up.

236



4.12.1 Individual Group Analysis

Analysis was conducted on the two groups individually initially without and with the 

imputed values using paired t tests. The results o f this analysis are shown in tables 4.75 and 

4.76.

Table 4.75 SEIQoL Paired T Test Results Without and With Imputation

Difference Standard
Deviation

P value

Baseline to 
Start

Without
Imputation

-8.00
(n=21)

17.76 0.052

With
Imputation

-6.72
(n=25)

16.49 0.053

Start to Finish Without
Imputation

-11.10
(n=21)

16.87 0.007

With
Imputation

-9.32
(n=25)

15.95 0.007

Finish to 
Follow-up

Without
Imputation

7.50
(n=20)

18.81 0.090

With
Imputation

6.00
(n=25)

17.02 0.091

Table 4.76 Si '^IQoL Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

-11.77
(n=19)

13.55 0.001

With
Imputation

-10.16
(n=22)

13.21 0.002

Start to Finish Without
Imputation

0.78
(n=19)

16.36 0.843

With
Imputation

0.64
(n=22)

15.09 0.842

Finish to 
Follow-up

Without
Imputation

1.26
(n=17)

15.60 0.843

With
Imputation

0.97
(n=22)

13.63 0.741
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Inpatient Group 

Without Imputation

W ithout im putation, data was available for twenty-five inpatients for the baseline 

assessm ent, for tw enty-one inpatients start o f  treatm ent and finish o f  treatm ent assessments 

and for twenty inpatients at follow-up as one patient was not assessed due to a treatment 

protocol deviation.

An im provem ent in mean SEIQoL scores was seen from baseline to start o f  treatm ent and 

from start to finish o f  treatment. These improvements in mean scores were statistically 

significant in both cases (p=0.0.52 and p=0.007 respectively). At follow-up a decrease in 

mean SEIQoL scores was seen, though this was not statistically significant (Table 4.75).

With Imputation

Scores were recorded for all twenty-five inpatients using im puted values for all 

assessments. W ith im putation o f  values a similar outcome was seen as w ithout imputation 

(Table 4.75).

Outpatient Group 

Without Imputation

W ithout im putation, the SEIQoL was recorded for all nineteen patients at the baseline and 

start o f  treatm ent assessm ent. Eighteen scores are available for the finish o f treatment 

assessment as one patient did not want to score the measure at that assessment. The sample 

size is 17 for the six-m onth follow-up. At follow-up two patients were not assessed, one 

due to a treatm ent protocol deviation and one due to family circumstances.

An increase in SEIQoL scores was seen from baseline o f  start o f  treatm ent only; this was a 

statistically significant increase (p=0.001). A decrease in mean SEIQoL scores was seen 

from start to finish o f  treatm ent and from finish o f  treatment to follow-up (Table 4.76).

With Imputation

With im putation, the SEIQoL was recorded for all twenty-two outpatients for the baseline, 

start and finish o f  treatm ent and follow-up assessments. Imputation o f  values yielded a 

similar outcome to the analysis w ithout im putation (Table 4.76).

4.12.2 SEIQoL Two Group Analysis

SEIQoL scores in both groups were analysed using two sample t tests and using ANOVA. 

Tne results o f  the two sample t tests are shown in the table 4.77 and the ANOVA analysis 

is detailed in the following section. The two groups were com pared at baseline using the
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available SEIQoL scores. For the subsequent analyses, the mean change difference from 

baseline to start of treatment, from start to finish of treatment and from finish o f treatment 

to follow-up for each group was compared.

Table 4 .77 SEIQoL Two Sample T Test Results Without and With Imputation

Difference 95% C l P Value
Baseline Without

Imputation
0.12
(n=25 IP, 
n=22 OP)

-12.96, 13.20 0.985

With Imputation 0.12
(n=25 IP, 
n=22 OP)

-12.96, 13.20 0.985

Baseline to 
Start

Without
Imputation

3.77
(n=21 IP, 
n=19 0P )

-6.30, 13.83 0.453

With Imputation 3.44
(n=25 IP, 
n=22 OP)

-5.30, 12.18 0.432

Start to Finish Without
Imputation

-11.88 
(n=21 IP, 
n=19 0P )

-22.69,-1.06 0.032

With Imputation -9.99 
(n=25 IP, 
n=22 OP)

-18.98,-0.94 0.031

Finish to 
Follow-up

Without
Imputation

6.25
(n=20 IP, 
n=17 0P )

-5.25, 17.74 0.277

With Imputation 5.03
(n=25 IP, 
n=22 OP)

-3.99, 14.05 0.267

Analysis without and with imputation indicated that there was a statistically significant 

difference between the two groups following treatment, in favour o f the inpatient group 

(p=0.032 and p=0.031). However, there was a wide confidence interval associated with 

this, thus caution must be exercised in interpreting the significance o f this result. In 

addition, to allow for multiplicity of t tests, the Bonferroni correction was used (see 

Section 4.3.2.2). In this case the exact p value was 0.032 and k = 4, this implies that the 

corrected P value is 0.032 x 4 = 0.128 so the corrected p value is not significant at the 5% 

level after adjustment. Thus in this case, there is not sufficient evidence to reject the null 

hypothesis that there is no difference between the SEIQoL inpatient and outpatient means.
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4.12.3 Analysis o f  Variance

The means o f  the two groups were analysed further using analysis o f variance (General 

Linear M odel, M initab®  Version 13). The results o f  this analysis are presented in Tables 

4.78 to 4.81. The response variable was SEIQoL score, with “group” (o f which there were 

two; inpatient and outpatient) and “tim e” (of which there were four; baseline(B), start (S), 

finish (F) and six-m onths (s)) as fixed model factors. A General Linear M odel was used, as 

the groups were unbalanced. The model was a crossed factor design as follows: group time 

group* time.

Without Imputation

No statistically significant difference was found for treatm ent group, that is no treatment 

group effect. However, a time effect was detected (p=0.023).

Further analysis using T ukey’s pairwise comparisons indicated that the time periods from 

baseline to finish o f  treatm ent was statistically significant (p= 0.0162).

With Imputation

Again evidence o f  a group effect was not found; however, evidence o f  a time effect was 

detected (p=0.021).

Further analysis using Tukey’s multiple com parisons indicated that the time effect was 

baseline to finish o f  treatm ent (p=0.0146).

Table 4.78 ANOVA Table fo r  SEIQoL Without Imputation

General Linear Model: SEIQoL versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up start

Analysis of Variance for SEIQoL, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 17 . 5 17 . 7 17.7 0.04 0.842
Time 3 4507.5 4370.3 1456.8 3.27 0.023
Group*Time 3 584 . 6 584 . 6 194.9 0.44 0.726
Error 155 68956.4 68966.4 444 .9
Total 162 74076.0
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Table 4.79 SEIQoL Multiple Comparisons Without Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -7.233 -0.6634 5.906

Tukey Simultaneous Tests 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Group 

Group = IP subtracted from:
Level Difference SE of Adjusted
Group of Means Difference T-Value P-Value
OP -0.6634 3.326 -0.1995 0.8422

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time Lower Center Upper
Finish 1.884 13.771 25.66
Follow-u -2.243 9.821 21.88
Start -3.690 8.105 19.90

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -16.55 -3.951 8.652
Start -18.01 -5.667 6.678

Time = Follow-u subtracted from;
Time Lower Center Upper
Start -14.23 -1.716 10.80

Tukey Simultaneous Tests
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Finish 13.771 4 . 581 3.006 0.0162
Follow-u 9.821 4 . 649 2 .113 0.1537
Start 8.105 4 . 545 1.783 0.2853

Time = Finish subtracted 
Level Difference

from:
SE of Adj usted

Time of Means Difference T-Value P-Value
Follow-u -3.951 4 . 856 -0.814 0.8480
Start -5.667 4 .757 -1.191 0.6333

Time = Follow-u subtracted from: 
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start -1.716 4 . 823 -0.3559 0.9845
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Table 4.80 SEIQoL ANOVA Table With Imputation

General Linear Model: SEIQoL versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow-up Start

Analysis of Variance for SEIQoL, using Adjusted S3 for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 74 . 8 74 . 8 74.8 0.18 0. 672
Time 3 4248.7 4129.5 1376.5 3.31 0.021
Group*Time 3 600.8 600.8 200.3 0 .48 0. 695
Error 180 74826.0 74826.0 415.7
Total 187 79750.3
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Table 4.81 SEIQoL Multiple Comparisons With Imputation

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Group Lower Center Upper
OP -7.144 -1.264 4.616

Tukey Simultaneous Tests 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of
Group of Means Difference
OP -1.264 2.980

T-Value 
-0.4242

Adj usted 
P-Value 
0.6719

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Time 
Time = Baseline subtracted from:
Time Lower Center Upper
Finish 1.847 12.784 23.72
Follow-u -1.640 9.297 20.23
Start -2.496 8.441 19.38

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -14.42 -3.487 7.450
Start -15.28 -4.344 6.593

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -11.79 -0.8565 10.08

Tukey Simultaneous Tests 
Response Variable SEIQoL
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from:
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Finish 12.784 4.214 3 . 033 0.0146
Follow-u 9.297 4 .214 2.206 0.1255
Start 8.441 4.214 2 . 003 0 .1908

Time = Finish subtracted from:
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Follow-u -3.487 4 .214 -0.827 0.8414
Start -4.344 4.214 -1.031 0.7317

Time = Follow -u subtracted from:
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Start -0.8565 4.214 -0.2032 0.9970
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4.13 Disease Activity Score

The results (totals and means) o f the DAS28 (three variables) calculations for both groups 

are shown in Table 4.82 and 4.83 below. The raw data is contained in Appendix 31.

In calculations on the DAS28, the initial score is subtracted from the follow-up score to 

give the result, which will be negative if  an improvement is present. Paired t tests were 

calculated to test for a statistically significant difference between the change in means for 

the individual group assessm ents, while two sample t tests were used to test the statistical 

significance o f  the mean change difference between the two groups.

4.13.1 DAS28 Raw Data Means and Standard Deviations Both Groups

Table 4.82 Mean (SD) DAS28 results fo r  Inpatient group without Imputation

Inpatient
Baseline

Inpatient Start Inpatient
Finish

Inpatient 6 months

Mean 5.071 4.698 3.543 3.783

Standard
Deviation

1.172 1.245 1.183 1.334

n 18 21 17 16

Table 4.83 Mean (SD) DAS28 results fo r  Outpatient group with Imputation

Outpatient
Baseline

Outpatient
Start

Outpatient
Finish

Outpatient 
6 months

M ean 5.125 4.475 4.122 4.113

Standard Deviation 1.215 0.819 1.102 1.643

n 18 18 18 15

Both groups mean scores decreased from baseline to start o f  treatm ent and from start to 

finish o f treatment. The inpatient groups mean score increased slightly at six-months while 

the reverse was seen in the outpatient group. However, the sample size in the outpatient 

group was sm aller as some components required to calculate the DAS28 were missing at 

that tiTie
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4.13.2 Classification o f Patients Using DAS28

The DAS28 can be used to categorise patients as having high, moderate or low disease 

activity. High disease activity is a DAS28 score o f  greater than 5.1, while moderate disease 

activity is between 3.2 and 5.0, while low disease activity is represented by a DAS28 score 

o f  less than 3.1.

Table 4.84 shows the numbers o f  patients in each group categorised according to their 

DAS28 score at each assessment.

Table 4.84 DAS28 Disease Activity Levels for Both Groups

Low
3.2

M oderate 
3.3 -  5.0

High
5.1

Total

Baseline Inpatient 1 8 9 18

Outpatient 2 7 9 18

Start Inpatient 2 10 9 21

Outpatient 2 11 5 18

Finish Inpatient 6 9 2 17

Outpatient 3 12 3 18

Follow-up Inpatient 4 9 3 16

Outpatient 4 7 4 15

At baseline, both groups had similar numbers o f patients in the high category, with the 

inpatient group having on additional patient in the moderate category. The outpatient group 

contained two patients categorised as having low disease activity, com pared to one in the 

inpatient group.

At start o f  treatment, there were four less outpatients in the high category, indicating that 

changes had occurred during that time period to lower disease activity. As patients referred 

to the study were those seen at the clinic in need o f  rehabilitation and thus experiencing an 

increase in disease activity, changes to medication at that time point were the probable 

cause for this decrease in high disease activity numbers. There were additions to the 

moderate category for both groups and one additional patient was categorised as low
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activity. The causative factor for these additions is sim ilar to the cause o f  the reduction o f 

numbers in the outpatient high disease activity category. Also, data was available for three 

more inpatients at start o f  treatment that at baseline as three more blood test results were 

available.

Finish o f treatm ent saw a shift in the balance o f patients categorised as having high disease 

activity to the other two categories, reflecting the beneficial effect o f  treatm ent on patients 

with high disease activity. By finish o f  treatment 66% less outpatients and 88% less 

inpatients were in the high category than at baseline. More patients were categorised in the 

low disease activity category.

Finally, at follow-up, the general pattern o f categorisation seen at finish o f  treatment was 

seen at follow-up. Two more outpatients were included in the high category than at finish 

o f treatment, indicating that treatm ent effects obtained at finish o f  treatm ent had not ensued 

to the six-m onth follow-up for those patients.
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4.13.3 Individual Analysis

The data from the two groups was analysed individually initially using paired t tests. The 

results of this analysis are shown in tables 4.85 and 4.86. Analysis was conducted for both 

groups without and with imputation.

Table 4.85 Inpatient D A S28 1Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.222
(n=18)

0.884 0.302

With
Imputation

0.222
(n=18)

0.884 0.302

Start to Finish Without
Imputation

1.337
(n=17)

1.116 0.000

With
Imputation

1.263
(n=18)

1.128 0.000

Finish to 
Follow-up

Without
Imputation

0.133
(n=13)

1.041 0.654

With
Imputation

0.115
(n=15)

0.965 0.652

Table 4.86 Outpatient DAS28 Paired T Test Results Without and With Imputation
Difference Standard

Deviation
P value

Baseline to 
Start

Without
Imputation

0.592
(n=15)

1.024 0.042

With
Imputation

0.522
(n=17)

0.978 0.043

Start to Finish Without
Imputation

0.406
(n=17)

1.056 0.133

With
Imputation

0.363
(n=19)

1.004 0.132

Finish to 
Follow-up

Without
Imputation

-0.315
(n=14)

1.533 0.455

With
Imputation

-0.260
(n=17)

1.387 0.451

Inpatient Group  

Without Imputation

Data was available for eighteen patients at baseline, for twenty-one patients at start of 

treatment, for seventeen patients at finish o f treatment and for sixteen patients at follow-up. 

A clinically and statistically significant difference was seen from start to finish of 

treatment only (p=0.000, mean difference <1.2).
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With Imputation

With im putation data was available for eighteen patients at baseline, finish o f  treatment 

and at follow-up and for twenty-one patients at start o f treatment. Again, a clinically and 

statistically relevant im provem ent in DAS28 was seen following treatm ent (n=0.000).

Outpatient Group 

Without Imputation

Data was available for eighteen patients at baseline, start o f  treatm ent and finish o f 

treatment and for fifteen patients at baseline. A statistically, but not clinically relevant 

difference was seen in the outpatient group from baseline to start o f  treatm ent without data 

im putation (p=0.042) only. This improvement in disease activity was possibly due to 

changes in m edication at baseline (at entry to the study), an intervention that would 

directly affect disease activity as measured by the DAS28.

With Imputation

Data w as available for eighteen patients at baseline and follow-up and for twenty patients 

at s'.art and finish o f  treatm ent following imputation. Again, a statistically, but not 

clinically relevant im provem ent was seen from baseline to start o f  treatment.
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4,13.4 Two Group Analysis

DAS28 scores for both groups were analysed using two sample t tests and using ANOVA. 

The results o f  the two sample t tests are shown in table 4.87 and the ANOVA analysis is 

detailed in the following section. The two groups were com pared at baseline using the 

available DAS28 scores. For the subsequent analyses, the mean change difference from 

baseline to start o f  treatment, from start to finish o f treatm ent and from finish o f  treatment 

to follow-up for each group was compared.

Table 4.87 D AS28 Two Groui0 Analysis Without and With Imputation
Difference 95% Cl P value

Baseline W ithout
Imputation

-0.053 
(n=18 IP, 
n=18 OP)

-0.863, 0.756 0.894

With
Imputation

-0.053 
(n=18 IP, 
n=18 OP)

-0 .863 ,0 .756 0.894

Baseline to 
Start

Without
Imputation

-0.841 
(n=18 IP, 
n=12 OP)

-1 .857 ,0 .174 0.098

With
Imputation

0.301 
(n=18 IP, 
n=17 0 P )

-0.342, 0.944 0.348

Start to Finish Without
Imputation

-0.931 
(n=17 IP, 
n=17 0 P )

-1.691,-0.171 0.018

With
Imputation

-0.900 
(n=18 IP, 
n=19 0 P )

-1.614, -0.185 0.015

Finish to 
Follow-up

Without
Imputation

-0.448 
(n=13 IP, 
n=14 OP)

-1.487,0.591 0.381

With
Imputation

-0.375 
(n=15 IP, 
n=17 0 P )

-1.232,0 .483 0.379

Following analysis using the two sample t tests, a statistically significant difference was 

seen between the two groups from start to finish o f  treatm ent, in favour o f the inpatient 

group. In order to adjust for multiplicity, Bonferroni’s correction was used. W ith this 

correction the new adjusted p value was 0.018 x 4 = 0.072, which is greater then the a  

level o f 0.05 and thus there is insufficient evidence to reject that null hypothesis that there 

is a significant difference between the two groups.
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4.13.5 Analysis of Variance

The means o f  the two groups were analysed further using analysis o f  variance (General 

Linear M odel, M initab®  Version 13). The results o f this analysis are presented in Tables 

4.88 to 4.91. The response variable was AIMS2 score, with “group” (o f which there were 

two: inpatient and outpatient) and “tim e” (o f which there were four; baseline (B), start (S), 

finish (F) and six-m onths (s)) as fixed model factors. A General Linear Model was used, as 

the groups were unbalanced. The model was a crossed factor design as follows: group time 

group*time.

Without Imputation

A statistically significant difference was found for a time effect only without imputation o f 

values (Table 4.88). T ukey’s multiple comparisons indicated that this time effect was from 

baseline to finish o f  treatm ent (p=0.0002), baseline to finish o f  treatment (p=0.0011) and 

from start to finish o f  treatm ent (p=0.0446) (Table 4.89).

With Imputation

Imputation o f  values did not alter the overall conclusions seen without imputation (Tables 

4.90)

Table 4.88 ANOVA Table fo r  DAS28 Without Imputation
General Linear Model: DAS28 versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow- up Start

Analysis of Variance for DAS28, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 0 .885 1. 196 1. 196 0.80 0.372
Time 3 36.557 36.455 12.152 8.15 0.000
Group*Time 3 3 .293 3.293 1. 098 0.74 0.532
Error 133 198.377 198.377 1.492
Total 140 239.112
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Table 4.89 Tukey *s Multiple Comparisons fo r  DAS28 Without Imputation
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable DAS28
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from;
Group Lower Center Upper
OP -0.2236 0.1850 0.5936

Tukey Simultaneous Tests 
Response Variable DAS28
All Pairwise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of
Group of Means Difference
OP 0.1850 0.2066

T-Value
0.8955

Adj usted 
P-Value 
0.3722

Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable DAS28
All Pairwise Comparisons among Levels of Time

Time Baseline subtracted from;
Time
Finish
Follow-u
Start

Lower 
- 2.020 
-1.929 
-1.247

Center 
-1.265 
-1.150 
-0.512

Upper
-0.5108
-0.3711
0.2239

Time = Finish subtracted from:
Time Lower Center Upper
Follow-u -0.6689 0.1153 0.8995
Start 0.0126 0.7537 1.4949

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.1275 0.6384 1.404

Tukey Simultaneous Tests 
Response Variable DAS28
All Pairwise Comparisons among Levels of Time

Time = Baseline subtracted from: 
Level Difference SE of Adj usted
Time of Means Di f ference T-Value P-Value
Finish -1.265 0.2900 -4.364 0.0002
Follow-u -1.150 0.2993 -3.842 0.0011
Start -0.512 0.2827 -1.810 0.2733

Time = Finish subtracted 
Level Difference

from:
SE of Adjusted

Time of Means Difference T-Value P-Value
Follow-u 0.1153 0.3014 0.3827 0.9809
Start 0.7537 0.2848 2.6463 0.0446

Time = Follow-u subtracted from: 
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Start 0.6384 0.2943 2. 169 0.1373
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Table 4.90 ANOVA Table for DAS28 With Imputation
General Linear Model; DAS28 versus Group, Time

Factor Type Levels Values
Group fixed 2 IP OP
Time fixed 4 Baseline Finish Follow- up Start

Analysis of Variance for DAS28, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Group 1 2.644 3.192 3. 192 2.18 0.142
Time 3 34.444 34.707 11.569 7.89 0.000
Group*Time 3 4.838 4.838 1. 613 1.10 0.351
Error 143 209.706 209.706 1.466
Total 150 251.632
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Table 4.91 Tukey’s Multiple Comparisons fo r  DAS 2 8 With Imputation
Tukey Sinultaneous Tests 
Response Variable DAS28
All Pair’/ise Comparisons among Levels of Group

Group = IP subtracted from:
Level Difference SE of
Group of Means Difference
OP 0.2913 0.1975

T-Value
1.475

Adj usted 
P-Value 
0.1423

Bonferroni 95.0% Simultaneous Confidence Intervals 
Response Variable DAS28
All Pairvise Comparisons among Levels of Time

Time = Baseline subtracted from:
Time
Finish
Follow-u
Start

Lower 
-1. 959 
-1.853 
- 1.221

Center 
-1.205 
-1.089 
-0.481

Upper 
-0.4508 
-0.3255 
0.2590

Time = Finish subtracted from:
Time Lower Center Upper
Follow-L -0.6384 0.1156 0.8697
Start -0.0065 0.7237 1.4539

Time = Follow-u subtracted from:
Time Lower Center Upper
Start -0.1320 0.6081 1.348

Tukey Simultaneous Tests 
Response Variable DAS28
All Paiiwise Comparisons among Levels of Time

Time = taseline subtracted from:
Level Di f ference SE of Adjusted
Time of Means Di f ference T-Value P-Value
Finish -1 .205 0.2818 -4.275 0.0002
Follow- -1.089 0.2854 -3.816 0.0012
Start -0.481 0.2766 -1.739 0.3074

Time = rinish subtracted from:
Level Difference SE of Adj usted
Time of Means Difference T-Value P-Value
Follow--1 0.1156 0.2818 0.4102 0.9766
Start 0.7237 0.2729 2.6517 0.0437

Time = "ollow-u subtracted from:
Level Difference SE of Adjusted
Time of Means Difference T-Value P-Value
Start 0.6081 0.2766 2 . 198 0.1287
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4.14 Outliers

4.14.1 Introduction

Outliers are observations that are highly inconsistent w ith the main body o f  the data. Such 

data should not be excluded if  there is no reason to doubt their credibility. A number o f 

outliers were detected during analysis o f the data. Analysis was conducted with and 

without the outliers to assess how much conclusions depended on these observations.

4.14.2 Analysis of Outliers 

AIMS2 Two Sample T Test 

Baseline to Start of Treatment

Two outliers were detected in the inpatient group (patient numbers 1 and 17). Analysis 

following removal o f  the outliers (p=0.400, 95% Cl: -3.71, 9.04) did not alter the original 

nor.-statistically significant result.

ESR Two Sample T Test 

Start to Finish of Treatment

Tvio outliers were detected in the inpatient group (patient numbers 4 and 10). Analysis 

fol owing rem oval o f  the outliers (p=0.460, 95% Cl: -0.204, 0.440) did not alter the 

previous non statistically significant outcome.

CRP Two Sample T Test 

Baseline to Start of Treatment

Ore outlier was detected in the inpatient group (patient num ber 20). A nalysis following 

renoval o f  the outlier (p==0.542, 95% Cl -0 .454 , 0.839) did not alter the original non 

statistically significant outcome.
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Start to Finish of Treatment

Two outliers were detected in the inpatient group (patient numbers 4 and 20). Analysis 

following rem oval o f  the outliers (p=0.512, 95% Cl: -0.766, 0.392) did not alter the 

original non-statistically significant result.

Finish of Treatment to Follow-up

Two outliers were detected in the inpatient group (patient numbers 6 and 15). Analysis 

following rem oval o f  the outliers (p=0.063, 95% Cl: -0.040, 1.396) did not alter the 

original non-statistically significant result.

VAS Two Sample T Test 

Baseline

One outlier was detected in the inpatient group (patient num ber 7). Analysis following 

removal o f  the outliers (p=0.125, 95% Cl: -0.089, 0.702) did not alter the original non- 

statistically significant result.

Baseline to Start of Treatment

One outlier was detected in the outpatient group (patient num ber 2. A nalysis following 

removal o f  the outliers (p=0.125, 95% Cl: -0.096, 0.753) did not alter the original non- 

statistically significant result.

Start to Finish of Treatment

One outlier was detected in the outpatient group (patient num ber 8). Analysis following 

removal o f  the outliers (p=0.784, 95% CI:-0.519, 0.682) did not alter the original non- 

statistically significant result.
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EMS Two Sample T Test

Baseline to Start of Treatment

One outlier was detected in the outpatient group (patient num ber 17). A nalysis following 

removal o f  the outliers (p=0.774, 95% Cl: -2.110, 1.584) did not alter the original non- 

stat stically significant result.

Start to Finish of Treatment

Two outliers were detected in the outpatient group (patient numbers 16 and 17) and one 

outlier in the inpatient group (patient number 8). Analysis following removal o f  the outliers 

(p=).046, 95% Cl: 0.05, 4.74) altered the original non-statistically significant result. 

Ho'vever, the wide confidence interval indicates that caution should be used in interpreting 

this significant result.

Finish of Treatment to Follow-up

One outlier was detected in the inpatient group (patient num ber 17) and one outlier in the 

outpatient group (patient num ber 3). Analysis following rem oval o f  the outliers (p=0.958, 

95% Cl: -3.28, 3.11) did not alter the original non-statistically significant result.

Gr p Strength Two Sample T Test 

Baseline to Start of Treatment

On; outlier was detected in the inpatient group (patient num ber 10). A nalysis following 

removal o f  the outliers (p=0.233, 95% Cl: -0.082, 0.325) did not alter the original non- 

staistically significant result.

Stirt to Finish of Treatment

Tvo outliers w ere detected in the outpatient group (patient numbers 5 and 6). Analysis 

folow ing removal o f  the outliers (p=0.880, 95% Cl: -0.2075, 0.1788) did not alter the 

original non-statistically significant result.
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Tender Joint Count Two Sample T Test

Baseline to Start of Treatment

One outlier was detected in the inpatient group (patient number 1) and one in the outpatient 

group (patient num ber 2). Analysis following removal o f  the outliers (p=0.513, 95% Cl: - 

4.44, 2.26) did not alter the original non-statistically significant result.

Finish of Treatment to Follow-up

One outlier was detected in the inpatient group (patient num ber 10). Analysis following 

removal o f the outliers (p=0.436, 95% Cl: -2.25, 5.09) did not alter the original non- 

statistically significant result.

Swollen Joint Count Two Sample T Test 

Baseline

One outlier was detected in the inpatient group (patient num ber 1) and two in the 

outpatient group (patient numbers 12 and 14). Analysis following removal o f the outliers 

(p=0.038, 95% Cl: -0.716, -0.021) altered the original non-statistically significant result.

Baseline to Start of Treatment

One outlier was detected in the inpatient group (patient num ber 1). Analysis following 

removal o f  the outliers (p=0.993, 95% Cl: -0.454, 0.458) did not alter the original non- 

statistically significant result.

TUG Two Sample T Test 

Baseline to Start of Treatment

Four outliers were detected in the inpatient group (patient numbers 10,13,16 and 20). 

Analysis following removal o f the outliers (p=0.786, 95% Cl: -0.1246, 0.1628) did not 

alter the original non-statistically significant result.
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Start to Finish of Treatment

One outlier was detected in the inpatient group (patient num ber 20) and two outliers were 

detected in the outpatient group (patient numbers 8 and 16). Analysis following removal o f 

the outliers (p=0.015, 95% Cl: 0.0262, 0.2267) altered the original non-statistically 

significant result.

Finish of Treatment to Follow-up

One outlier was detected in the outpatient group (patient num ber 14). A nalysis following 

removal o f  the outliers (p=0.767, 95% Cl: -0.1054, 0.1415) did not alter the original non- 

statistically significant result.

SEIQoL Two Sample T Test 

Finish of Treatment to Follow-up

One outlier was detected in the inpatient group (patient numbers 17). Analysis following 

removal o f  the outliers (p=0.463, 95% Cl: -6.70, 14.37) did not alter the original non- 

statistically significant result.
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4.15 Summary of Clinical Results

4.15.1 Summary of Clinical Results 

1. Baseline

Two Group Comparison: there was no significant difference between the two groups at 

baseline with respect to any outcome measure.

2. Baseline to Start of Treatment

Inpatients: there was a significant improvement in two outcome measures (AIMS2 and 

SEIQoL).

Outpatients: there was a significant improvement in three outcome measures (tender joints, 

DAS28 and SEIQoL)

Two Group Comparison: there was no statistically significant difference between the two 

groups.

3. Start to Finish of Treatment

Inpatients: a significant improvement was seen in nine outcome measures following 

treatment (VAS, EMS, grip strength, tender joint count, swollen joint count, TUG, AIMS2, 

SEIQoL and DAS28).

Outpatients: there was a significant improvement in four outcome measures following 

treatment (VAS, swollen joint count, TUG and AIMS2).

Two Group Comparison: There was a significant difference between the two groups in two 

outcome measures only, the SEIQoL (p=0.032) and the DAS28 (p=0.018). The mean 

scores were higher (better) in the inpatient group. After correction for multiplicity, these 

significant differences were not seen (p=0.128 and p=0.072 respectively).
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4. Finish of Treatment to Six-month Foilow-up

Inpatients: A statistically significant deterioration was seen in VAS only.

Outpatients: A statistically significant deterioration was seen in VAS only.

Two Group Comparison: there was no significant difference between the two groups at 

follow-up.

4.15.2 Main Findings of Clinical Results

Baseline

■ No statistically significant difference was found between the two groups.

Baseline to Start o f  Treatm ent

■ No statistically significant differences were seen between the two groups at this 

level

Start to Finish o f  Treatm ent

■ No statistically significant differences were seen between the two groups at this 

level

Follow-up

■ No statistically significant differences were seen between the two groups at follow- 

up
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4.15.3 Adverse Events

There were no adverse events associated with any patient in either group for the duration 

o f the study. As patients were reviewed at the start and on discharge from treatment by the 

medical team any adverse events could be identified.

4.15.4 Protocol Deviations

Two inpatients received treatment in the outpatient setting during the follow-up period and 

one outpatient received treatment in the inpatient setting during the follow-up period. One 

of the inpatients was assessed at follow-up. Data was imputed using LOCF for the other 

two patients for the follow-up assessment during the analysis with imputation.
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Chapter 5 -  Economic Results

5.0 Introduction

All costs for the two units were identified and m easured and valued as outlined in Chapter 

3. A cost m inim isation analysis was undertaken in light o f  the equality o f  outcomes seen 

in the two interventions under exam ination, as is the recom m endation for the undertaking 

o f  economic evaluations (Drummond et al 1997).

5.1 Total costs o f identified costs in both settings

The total and average costs for the study sample in both settings are shown in Tables 5.1 a, 

b and c below. A com parison o f  total costs, average costs and the average cost per unit 

reduction in the DAS28 is shown in Table 5.2.
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Table 5.1 a) Total and A verage costs for the two settings
Pay Costs Inpatient Total 

€
Average Cost O utpatient

Total
€

Average Cost

Consultant 3,760 179.08
A verage per patient

960 50.52
A verage per patient

NCHD 643.89 30.66
A verage per patient

135.98 7.16
A verage per patient

Nursing 8,762.52 674.04
D aily equivalent 
cost

92.68 4.88
A verage per patient

Physiotherapy 15,524 739.26
A verage per patient

1,020.92 53.73
A verage per patient

Hydro
Personnel

2,563.47 9.39 N / a

Occupational
Therapy

2,296 109.33
A verage per patient

500.72 26.35
A verage per patient

Social W ork 295 14.05
per patient

18.44 0.97
A verage per patient

Podiatry 3,371.34 160.54
D aily equivalent 
cost

1,593.53 83.87
D aily equivalent 
cost

Chiropody 529.62 44.78
D aily equivalent 
cost

#

Administration 416 35.11
D aily equivalent 
cost

241.51 22.31
D aily equivalent 
cost

Portering
Services

371.28 31.32
D aily equivalent 
cost

#

Total 38,533.12 2,027 4,563.78 249.79
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Table 5.1 b) Total and Average costs fo r  the two settings
Non-Pay Costs Inpa tien t Total

€
Average Cost O utpatien t

T otal
€

Average Cost

M edication 707 33.70
A verage per patient

421.21 22.17
A verage per patient

Blood Tests 3,350 159.52
A verage per patient

2,785 146.57
A verage per patient

X-Rays 4,920 234.88
A verage per patient

1,310 68.95
A verage per patient

O verheads 11,872 1,000.27
D aily equivalent 
cost

1,406.82 129.90
D aily equivalent 
cost

Hydro
M aintenance

8.19 0.85

Total 20,857 1,429.22 5,923.03 365.59
C apital Costs

C apital 2,271 191.34
Equivalent D aily  
cost

1,015.80 93.79
Equivalent D aily  
cost

Equipm ent 731.64 61.74
Equivalent D aily  
cost

441.86 40.81
Equivalent D aily  
cost

H ydrotherapy 453.18 38.26
Equivalent D aily  
cost

#

Total 3,002.64 253.08 1,457.71 134.60
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Table 5.1 c) Total and Average costs for the two settings
Indirect Costs Inpatient

Total
€

Average Costs Outpatient
Total

€

Average Costs

Household
Budget

# 4 ,2 4 9 223 .6 7
Average per 
patient

Travel 1,106 5 2 .66
Average per 
patient

2 ,645 139.23
Average per 
patient

Work 13,898 6 6 1 .8 6
Average per 
patient

5 ,635 296 .62
Average per 
patient

Child Care 30 1.42
Average per 
patient

0

Carers Costs 2 ,065 98.35
Average per 
patient

0

PHN 0 0
GP # 275 14.46

Average per 
patient

Home Help 90 4 .28
Average per 
patient

76 .20 4.01
Average per 
patient

Aids & 
Appliances

363 17.30Average per 
patient

156 8.21 Average per 
patient

Alternative
Medicines

100 4 .7 6
Average per 
patient

4 5 4 23.91
Average per 
patient

Admission
Expenses

1,092 52.03
Average per 
patient

#

Chiropody # 15 0.79
Average per 
patient

Total 1 8 ,7 4 4 .2 0 892 .68 13 ,506 .18 710
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Table 5.2 Comparison o f Costs (Euros) in both Groups
Inpatient Outpatient

Total costs 81,590.33 25,450

Average Costs 4,641.80 1,462

Cost per unit reduction on DAS28 2,635 833

from baseline to follow-up*

* The cost o f one unit reduction on the DAS28 was calculated from baseline to follow-up 

in order to ensure a more equal baseline for calculations. In order to calculate the cost of 

one unit reduction on DAS28, the total DAS28 for each group at baseline and follow-up 

was calculated (Table 5.3).

Table 5.3 DAS28 Totals used in Cost Per Unit Reduction Calculation
Baseline Start Finish Follow-up

Inpatient Without

Imputation

91.28 98.66 60.22 60.32

With

Imputation

91.28 98.66 64.21 66.54

Outpatient Without

Imputation

92.24 80.54 74.20 61.70

With

Imputation

92.24 90.71 84.35 77.72

The change in total DAS28 from baseline to follow-up was 30.96 (24.74 with imputation) 

in the inpatient group and 30.54 (14.52 with imputation) in the outpatient group 

Thus, the cost per DAS28 unit reduction in the inpatient group was

€81,590.33 / 30.96 = €2,635.34 (€3,297.11 with imputation)

The cost per DAS28 unit reduction in the outpatient group was

€25,450 / 30.54 = €833.33 (€1752.75 with imputation)
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5.2 Statistical Analysis

A two-sample t test was conducted on the total costs. Results indicated that inpatient costs 

were significantly higher than the outpatient costs (p=0.037).

5.3 Sensitivity Analysis

There were a number o f  areas o f  uncertainty with respect to the estim ation o f  costs.

These areas were buildings, equipment, hydrotherapy, household budget costs and 

housewife costs (Table 5.4). Two differing discount rates were used, 3% and 7%. The data 

used in these calculations are shown in Appendix 33.

Table 5.4 Categories o f Costs included in Sensitivity Analysis
Area o f  Uncertainty Alternate values used

Buildings Discount rate 3%, 5% and 7%

Equipm ent Discount rate 3%, 5% and 7%

5 and 10 years

Lifetime

Hydrotherapy pool D iscount rate 3%, 5% and 7%

Household Budget N um ber o f days from adm ission to 72 days (average)

discharge for OP group

Work Valuation o f  housewife hours using 309.56 (average)

Average Industrial Wage

5.4 Results o f Sensitivity Analysis

Following separate substitution o f  the various values, the two sample t tests were repeated. 

The results o f this analysis are shown in Appendix 33.

All differences between the two groups were significant, except when the household 

budget total, calculated using the num ber o f  days from adm ission to discharge, was 

included (p=0.099).
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5.5 Resource Utilisation during the Six-month Follow-up

During the six-m onth follow-up period patients recorded a num ber o f details pertaining to 

GP visits, hospital adm issions and use o f alternative therapies.

This data for GP visits is shown in Table 5.5.

Complementary Therapy

One patient in each group attended for com plementary therapy during the follow-up 

period. One inpatient attended for homeopathy while one outpatient attended for endorphin 

release therapy

Hospital Admissions

One outpatient was adm itted to hospital following a fracture o f  the tibia, unrelated to his 

rheumatoid arthritis during the follow-up.

No inpatients were adm itted to hospital during the follow-up period.

Table 5.5 GP visits and costs during Follow-up both Groups
N um ber o f  patients Number o f  Visits Total costs Average Cost

Inpatients 6 32 946.20 45.05

Outpatients 9 29 972.68 49.61

5.6 Summary of Economic Results

■ Total costs in inpatient setting were three times higher that the outpatient

■ Pay costs and overheads were highest category o f  costs in inpatients setting

■ W ork loss related costs highest category o f indirect costs in both settings

■ Cost o f  one D AS28 unit reduction three time higher in inpatient group

■ Costs incurred during follow-up period similar in both groups
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Chapter 6 -Discussion

6.0 Introduction

The aim o f this study was to evaluate the difference in effectiveness o f  inpatient versus 

outpatient rehabilitation for patients with rheumatoid arthritis from a clinical and economic 

perspective.

The main findings from the study were:

Clinical Evaluation 
Baseline

■ No statistically significant difference was found between the two groups.

Baseline to Start o f  Treatm ent

■ No statistically significant differences were found between the two groups.

Start to Finish o f Treatm ent

■ No statistically significant differences were found between the two groups.

Finish o f  Treatm ent to Follow-up

■ No statistically significant differences were found between the two groups at the 

six-m onth follow-up.

Economic Evaluation

■ Total Costs in inpatient setting three times greater than in outpatient setting

■ Pay costs and overheads were highest category o f  costs in inpatient setting

■ W ork loss related costs highest category o f  indirect costs in both settings

■ Cost o f  one DAS28 unit reduction three times higher in inpatient group

■ Costs incurred during follow-up similar in both groups
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6.1 Clinical Evaluation

6.1.0 Introduction

The aim o f rehabilitation “is the restoration o f  the individual to the fullest medical, 

emotional, social and vocational potential o f  which he/she is capable" (World Health 

Organisation Council o f Rehabilitation 1942).

The expected outcome o f any intervention in health care is improvement or resolution in 

the status o f the presenting problem. In RA, complete resolution o f the underlying disease 

does not occur. It is agreed that the MDT management o f the patient with RA is preferable 

(Madigan and FitzGerald 1998, Sutej and Hadler 1990). This MDT management is 

required over the patient’s lifetime and is particularly important during these periods of 

increased disease activity and loss o f function, as is frequently a feature o f RA. As detailed 

in Chapter 1, while there is agreement that the MDT plays a pivotal role in the 

management of the patient with RA, agreement has not been reached on what is the 

optimal setting for the delivery o f this rehabilitation. The overall goal o f the rehabilitation 

team can be said to be the attainment o f as much functional independence as possible for 

the patient (Hudgins et al 1997). Furthermore, cost related issues detailed in Chapters 1 and 

2 need attention. Costs associated with this disease are considerable and a significant 

proportion o f the costs involved in the provision of care are borne by the patient, families 

and employers (Merkesdal et al 2001, Newhall-Perry et al 2000, Clarke et al 1997 and 

Yelin 1996). MDT rehabilitation involves a number o f health professionals working 

together to provide a variety o f differing interventions to improve patient well-being. 

Traditionally MDT rehabilitation has been provided in a dedicated inpatient unit. Recent 

trends worldwide have witnessed the development of MDT rehabilitation in an outpatient 

setting; a development that lowers costs considerably (Blocka 1994).

6.1.2 Results

In this study MDT inpatient and outpatient care for patients with RA was compared. No 

statistically significant differences were found between the two settings at baseline. A 

number o f outcome measures (AIMS2, VAS, EMS, TUG, tender and swollen joint counts 

and SEIQoL) differed significantly over time (p<0.05, ANOVA), while three measures 

(ESR, CRP and grip strength) did not differ over time (p>0.05, ANOVA). Only three 

measures, DAS28, SEIQoL and swollen joint count differed significantly between the two
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groups. However, following adjustment for multiplicity the SEIQoL and DAS28 were no 

longer significant (p=0.128 and p=0.072 respectively). The mean swollen jo in t count 

difference between the two groups was statistically significant (p=0.001, ANOVA); the 

difference between the two groups (2.4) was small. Data on clinically relevant change in 

the swollen jo in t count is not available and a change o f  2 swollen joints in not considered 

to be of great clinical importance. Thus, there is insufficient evidence to reject the null 

hypothesis that inpatient rehabilitation is equally clinically effective to outpatient 

rehabilitation, that is the two settings are equivalent. The results o f  this study are consistent 

with the results reported by Lam bert et al (1998) and Tijhuis et al (2002). Both studies 

compared M DT inpatient and outpatient rehabilitation for patients with RA and found no 

difference between the two settings. Tijhuis et al (2002) found differences at baseline 

between their three groups with respect to age, with the nurse specialist group having a 

lower mean age and also better HAQ, RAND36 and RAQOL scores and lower disease 

activity. All o f  these w ere accounted for in the final analysis, which found no sustained 

differences between the three settings. Also consistent with the results o f  this study are the 

findings by Lam bert et al (1998) that there were no differences between inpatient and 

outpatient care following intervention.

6.1.3 Provision of Care

MDT inpatient care was provided in both settings in this study. This com prehensive team 

approach has been recom m ended by a number o f  authors (M adigan and FitzGerald 1998, 

Sutej and H adler 1990).

In this study a num ber o f  health care personnel formed part o f  the M DT involved in 

provision o f  care in both settings. These personnel included medical and nursing personnel, 

physiotherapists, occupational therapists, social worker, chiropodist and orthotist. In the 

outpatient setting, all members o f the M DT were involved in provision o f  care, with the 

exception o f  a chiropodist. In addition, there was no hydrotherapy service in the outpatient 

setting. The make-up o f  the M DT in this study is comparable to the M DT involved in the 

provision o f  care in the Dutch study by Tihjuis et al (2002). However, no chiropody or 

orthctic service was available in either setting exam ined in that study. The feet are 

commonly involved in RA, with resultant alteration o f  biom echanical forces. As such, 

invo.vement o f  an orthotist, particularly in the early stages o f  the disease, is valuable.
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Com parison w ith the care provided in other studies highlighted the range o f team members 

available in the settings evaluated in this study. The Canadian study by Helewa et al (1989) 

onl>- had two team members involved in care in the outpatient service (medical personnel 

and physiotherapists) and three in the outpatient setting (addition o f  nursing to the 

personnel involved in the outpatient setting). Thus, a more com prehensive team approach 

was provided in the settings evaluated in this work.

Interestingly, the jo b  descriptions and roles o f  the various team members seem to differ 

somewhat between the different studies and their different health care systems. In the study 

by Tihjuis et al (2002), the nurse specialist care allowed for referral to other health 

professionals as required in his/her opinion as well as the provision o f  splints and aids and 

appliances. The physiotherapists involved in both settings in Helewa et a l’s Canadian study 

(1989) were responsible for taking blood salicylate levels and for assessing surgical 

outcome as well as psychosocial problems. In Ireland nurse specialists and physiotherapists 

do not undertake such extended roles. In light o f this, the findings by Tijhuis et al (2002) 

that care provided by a nurse specialist is a useful adjunct to the managem ent o f the 

patients with RA cannot be assumed to hold for this health care system.

6.1.4 Components of Care Provided in Each Setting

Patients in this study attended the inpatient service for an average 13 days. This length o f 

stay is comparable to that in the studies by Tijhuis et al (2002) (mean length o f  stay nine 

days for inpatient group) and Lambert et al (1998) (mean length o f  stay 13.6 days for 

inpatients). Com parison with the outpatient treatment time is not as simplistic as this study 

offered outpatient care on an outpatient basis, with an average o f  5.7 visits per patient. 

Other studies offered full day programm es over an average 13.2 day period (Lam bert et al 

1998) and 9 days (Tijhuis et al 2002).

In this study the majority o f  the inpatients time was spent receiving physiotherapy 

treatment. Physiotherapy treatm ent consisted o f  pain relieving measures such as 

cryotherapy, electrotherapy, exercise prescription, hydrotherapy and education. 

Occupational therapy treatm ent centred around jo int protection techniques and provision o f 

aids and appliances. Nursing care also included an education class on medication. Team 

meetings were held once weekly. This package o f  inpatient care is comparable to that 

provided in the inpatient setting and the day setting (without the overnight stay) in the
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study by Tijhuis et al (2002). In that study, both inpatient and day patients followed a 

prescribed program m e o f equal intensity and both were individually tailored. W eekly team 

meetings were also held. Education sessions were held o f  one-hour duration.

A tailored approach to care was provided in both settings evaluated in this study. The core 

difference between the two settings was the overnight stay in the inpatient setting. 

Originally, the rheum atic diseases unit was developed to provide treatment, to educate 

patients, providers and the public and to facilitate research (Clarke et al 1993). Bed rest 

was a mainstay o f  treatm ent in the RDU. However, Lee et al (1974) noted that bed rest was 

perhaps not the only factor at play in producing the beneficial effects seen from inpatient 

care. The same authors also stated that improvement could be expected in the rheumatoid 

patient following a period o f  inpatient rehabilitation, yet not surprisingly, that 

improvement was not found to be particularly dramatic. At that time, patients were 

admitted for up to thirteen hours bed rest per day. Stays in the unit often lasted for up to ten 

weeks. O ther proponents o f  inpatient care attributed the benefits o f  such care to the 

removal o f  the individual from their home setting (Conaty et al 1971). Anderson et al 

(1988) was o f  the opinion that the temporary removal o f  the patient from their home and 

work environm ents and the reception o f  support com bined with intensive medical care 

would “renew  a patients vitality, foster more independent, se lf motivated attitudes and 

reinforce the im portance o f making arthritis care a priority for life” . The effect o f a tailored 

programme was highlighted by Spiegel et al (1986) who reported that inpatient care 

produced a more beneficial effect than outpatient care. The benefit o f  the inpatient setting 

was attributed to the individualisation o f  therapy for each patient, essentially a tailored 

programme.

Nevertheless, the provision o f  an individually tailored M DT program m e in the outpatient 

setting provided sim ilar outcome to the inpatient setting in this study. The majority o f  the 

components o f  the M DT available in the inpatient setting were available in the outpatient 

setting. The two settings were found to provided equivalent care. In effect, while inpatient 

care has evolved from the days o f  rest as the mainstay o f  treatm ent, so too has outpatient 

care. Based on the results o f  this study, incorporation o f  the overnight stay did not afford 

additional benefits.
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6.1.1 Patient Follow-up

Patient follow-up is im portant in a chronic disease in order to identify if  benefits achieved 

at treatment are maintained and if  not to identify any problem s at this stage. In the course 

o f  a chronic disease, six-months is not an unduly long length o f  time for which benefits 

might be expected to persist. A follow-up beyond six-months was not possible in this study 

due to time and resource restrictions. As the study com m enced in September 2000 and thus 

the first patient recruited had finished study participation by July 2001, more than a year 

and half has elapsed since their last assessment. At this stage a two-year follow-up is 

possible with the availability o f  resources to facilitate that follow-up.

A similar follow-up was used in the work by Tijhuis et al (2002) while Lambert et al 

(1998) and Vliet V lieland et al (1996) followed-up at after one year and Anderson et al 

(1988) after two years. In this study the majority o f  outcom e measures assessed had 

deteriorated at follow-up, although only inpatient VAS had deteriorated significantly 

(p=0.010). No differences were found between the two settings at this time. Thus, the 

results o f  the follow-up assessm ent in this study are consistent with those seen in the study 

by Lambert et al (1998) who noted a significant deterioration in HAQ and joint in each 

group at follow-up. However, no differences existed between the groups at that time. 

Similarly, Tijhuis et al (2002) did not detect any statistically significant differences 

between their study groups at follow-up.

Current guidelines for the management o f  patients with RA (ACR 2002) recommend a 

follow-up for patients w ith the disease. Nonetheless, the length o f time to follow-up has 

not been definitively decided upon. The findings from this study would indicate that 

follow-up sooner than six-months, perhaps at or after three months, might ensure 

continuation o f  benefit. In current clinical practice patient follow-up is not standardised, 

w ith patients follow-up on an individual basis as deem ed necessary by the treating 

therapist. Some patients (from both groups) at the follow-up assessm ent expressed a desire 

for a follow-up appointm ent with the therapists sooner than six-months in order to review 

exercise programm es or splints.

Although such a follow-up may require additional resources, it may have more long term 

and wider benefits, particularly from a resource allocation perspective. These benefits 

would include the avoidance o f more intensive treatments (such as surgery), the prevention 

of further disability and the societal costs that accompany it. The inclusion o f a follow-up
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assessment before six-months would be helpful in identifying reversal o f disease status and 

allow for appropriate intervention. This view is echoed by Lambert et al (1998), who 

noticed a similar deterioration in their cohort after one year.

6.1.6 Outcome Measures

The outcome measures used in this study concurred with the recommendations of various 

groups involved in the generation o f guidelines on the use o f outcome measures in RA 

clinical trials such as the ACR and OMERACT. These guidelines were produced in 

response to the need for standardisation amongst clinical trials in the area o f RA. The 

adherence to such guidelines facilitates comparison with other studies in this area. The 

recommendations centre around the inclusion o f disease activity measures (ESR, CRP, 

joint counts, pain measures) and disability measures (function, patient reported measures 

of disability such as AIMS2 and HAQ.

Disease Activity

A number o f  disease activity measures were used in this study. Two laboratory measures 

of inflammation were used, ESR and CRP. Only ESR was recorded in the other two 

studies reporting results consistent with this study (Tijhuis et al 2002 and Lambert et al 

1998). As CRP is a direct measure of inflammation it was included to allow for a more 

direct indication o f response to treatment at level of disease activity. ESR was included to 

allow calculation o f the DAS28. Only the study by Tihjuis et al (2002) included measures 

that facilitated calculation o f the DAS. The DAS is calculated using one additional 

measure to the DAS28 -  patient assessment o f pain or disease activity. Pooled indices are 

advantageous in that pooling a number of measures also increases the power of the study. 

In this study, calculation o f the DAS28, and subsequent analysis, found that a statistically 

significant difference was not present between the two groups. This was following 

correction using Bonferroni’s correction to adjust for multiplicity. This finding is 

consistent with the finding of Tijuis et al (2002) who also found no difference between 

their groups with respect to DAS outcome.

Joint counts are a fundamental outcome measure in the evaluation o f patients with RA and 

directly reflect activity occurring at a joint. This study used a twenty-eight joint count, as 

was used by Tijhuis et al (2002). The reduced twenty-eight count is used in the calculation 

o f  the DAS28 and has been shown to be valid and reliable (Prevoo et al 1993, Hernandez- 

Cruz and Cardiel 1998 and Smolen et al 1995).
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Other measures o f  disease activity included in this study were the VAS for pain, EMS and 

grip strength. EMS was recorded in minutes o f  duration, with an EMS o f greater than one 

hour said to represent increased disease activity. However, the EMS data obtained in this 

study was found to be very variable, with some patients reporting an EMS o f  up to twelve 

hours.

Pain was self-reported by the patient using a VAS. Use o f  the VAS was found to be quick 

and easily understood by all patients. Length o f  time o f  adm inistration is an important 

consideration when using a battery o f tools in clinical trials.

Finally grip strength was recorded, as it is a good indicator o f  hand function. MDT care 

includes restoration or im provem ent o f function am ongst it aims, thus m easurem ent o f  grip 

strength was appropriate. All patients in this study had below average peak grip scores 

(Appendix 24 for raw data grip strength scores), with normative values o f  peak grip 

strength o f  45 kg for males and 30kg for females o f  age 32 years and 32kgs for males and 

19kgs for females aged 62 years (Jamar Hydraulic Hand Dynam om eter O wner’s 

Handbook).

Disability

Disability in this study was measured by the TUG and the AIM S2. The AIM S2 has a 

quality o f life overlap and suffices as a disease specific quality o f  life measurement. The 

measure was well received by all patients in this study. Difficulty was found, particularly 

at follow-up, in the returning o f  the questionnaire. Despite the provision o f stamp 

addressed envelopes and follow-up telephone calls, four patients in each group did not 

return the form after the follow-up assessment w ith a resulting decrease in the power o f the 

study at that point. This was disappointing as the AIM S2 was the primary outcome 

measure. W hile every effort was made to ensure return o f  the forms, a more successful 

strategy in future studies using the AIMS2 could involve the personal collection o f the 

form by the researcher from the patient with the pre-agreem ent o f  the participant. Patient 

self-report disability was recorded in other studies, prim arily using the HAQ (Lam bert at al 

1998, Tijhuis et al 2002). Vliet Vlieland et al (1996) used a Dutch version o f  the AIMS.

The TUG was used as a test o f  lower limb function. The test was easily understood by 

patients and was quick and easy to adm inister and required only a standard rehabilitation 

chair, a stopw atch and a 3-metre space to complete. No other studies included the TUG or
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any other test o f  lower limb function. Inclusion o f a measure o f  function o f  the lower limbs 

is important as the feet; knees and hips are involved in the presentation o f  RA. Patients 

usually experience some difficulty with walking, sit to stand, mobility on stairs and steps 

during the course o f  the disease, thus using a test such as the TUG will facilitate 

measurement o f  this aspect o f  function. Normative values for elderly volunteers residing in 

the com munity indicate that the mean TUG com pletion times are 9.93 (SD 1.4) and 10.15 

(SD 2.91) in males and females respectively without a cane (Podsiadlo and Richardson 

1991). The m ajority o f  mean TUG scores in this study (A ppendix 27) were greater than the 

normative scores, indicating that this cohort had, on average, poorer m obility than well 

elderly people over 65 years.

Quality o f Life

M easurement o f quality o f  life is important in evaluating the outcome from any 

intervention, particularly in the context o f  a chronic disease. Use o f a generic quality o f  life 

measure enhances the generalisability o f the study results. In this study the SEIQoL was 

used as the generic quality o f  life measure. The ideology behind the conceptualisation o f 

the SEIQoL focused on the patient’s interpretation o f their quality o f  life and tried to move 

away from the standard m easurem ent o f quality o f life. From the use o f the SEIQoL in this 

study, however, it was noted that some patients had difficulty initially with understanding 

the adm inistration o f  the tool. It can be time consuming to administer. Indeed, one 

outpatient refused to com plete the SEIQoL at finish o f  treatm ent as she felt it did not 

adequately relate to her situation.

The SEIQoL has not been previously used in studies o f  patients with RA. It has however 

been used in patients with HIV/AIDS, palliative care and elderly patients. Based on the use 

cf the measure in this clinical trial, it is not a suitable measure to evaluate quality o f  life in 

isolation in patients w ith RA. Its future use in patients w ith RA is perhaps best used in 

s:udies o f  a more qualitative nature looking specifically for patient’s views and feelings on 

a service or in conjunction with other generic tools such as the EuroQol or the SF-36.

The EQ-5D has been successfully used in previous studies o f  patients w ith RA and also 

sjrves as a utility measure, thus rendering it a suitable tool for cost utility analyses. The 

SF-36 has not been widely used with RA populations and some feel it may not be properly 

understood in elderly populations (Katz ref). In light o f  this, it may not have been suitable 

f)r use in this study as the a proportion o f  the subjects included in this study were over 65
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y'ears. Another quahty o f  Hfe measure used with RA patients is the RAQoL, developed 

recently in the UK. It was also used in the study by Tijhuis et al (2002). However, its use in 

c linical practice and in clinical trials has not yet been established.

6.1.7 M ethodology 

Study Design

W ith respect to m ethodological issues, this study was a randomised clinical trial. A number 

o f  studies have been conducted in the area o f inpatient versus outpatient care (Figures 

1.2(a) to 1.2(d). However, not all were o f a sound methodological design, with only five o f 

the nine studies in the area using a randomised study design. In this study the method o f 

randomisation used was one o f true concealm ent o f  allocation. The method o f 

randomisation initially used was one based on the central limit theory. In the long run this 

method, involving choosing a number between one and ten and concealing the number 

representation from the patient until it had been chosen, would have ensured equal group 

sizes. However, as recruitment was slow, inequality in group size was noted and an 

alternative method was chosen, the BCD. This method ensured near equality in group size 

while offering a method o f randomisation that ensured next patient allocation was always 

concealed from the researcher and the participant. However, future work involving 

randomisation should examine other methods o f randomisation such as a random numbers 

table as used in the study by Helewa et al (1989) or random allocation cards placed in 

sealed, opaque envelopes as used by Tijhuis et al (2002), Lambert et al (1998) and Vliet 

Vlieland et al (1996) to ensure equalisation in sample sizes.

Allocation Bias

In this study o f  clinical practice, blinding o f participants and therapists to the allocation o f 

patients was not possible due to the distinct differences in the two settings. This difficulty 

with blinding is a feature o f  work in this area and reflects the practicality o f  assessing two 

different treatm ent settings. This difficulty was also recognised by Helewa et al (1989) 

who had difficulty blinding assessors, as patients were obviously inpatients or outpatients. 

Similarly, this study would have met with the same problem had an independent assessor 

been available. However, despite the researcher also being the assessor, performance bias 

was lowered, as the researcher was independent o f  both settings and the outcome measures 

used had an acceptable level o f  objectivity.
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Attrition Bias

The AIMS2 was the prim ary outcome measure. At follow-up, four patients in each group 

did not return the form. Thus, the loss to follow-up was 16% and 18% in the inpatient and 

outpatient groups respectively. This represents a moderate level o f  attrition bias. Every 

effort was made to ensure return o f the forms within the deadline. Attrition rates for the 

A1MS2 and all the outcome measures were similar in each group implying that the 

withdrawals were not treatment/group related.

6.1.8 Study Participants

Participants in this study were similar at baseline in terms o f  mean age, mean disease 

duration, gender and functional classification. There was a m ale:female ratio o f  1 ;3 in each 

group and subsequently the whole sample, consistent with the gender ratio seen in the 

population o f  people with RA. Interestingly, the mean disease duration o f  this study’s 

participants (14.6 years inpatient group and 12.56 years outpatient group) was considerable 

greater than that o f  other studies, where the mean disease duration ranged from 1.4 years 

(Tihjuis et al 2002, day patient group) to 7.6 years (Helewa et al 1989, outpatient group). 

Patients with longer disease duration, such as that seen in this study, would typically 

present with more erosive changes and more functional limitations that those with shorter 

disease duration. The mean disease duration o f  the participants in the study by Tijhuis et al 

(2002) was 1.8 years, considerable shorter that the participants in this study. It was not 

possible to compare the two studies with regard to functional classification as the work by 

Tijhuis et al (2002) did not classify patients with regard to function. A disease duration like 

that reported in the Tijhuis et al (2002) study is considered to be early RA, where many o f 

the deformities and functional limitations seen in later stages are not present.

Sam ple Size

The sample size in this study was small (n=47). However, this was a single centre, single 

investigator trial with a recruitment rate o f 1.9 patients per month over a 23 month period. 

Similar recruitment rates were seen in other studies such as the study by Lambert et al 

(1998) where 118 patients were recruited over 5 years (recruitm ent rate o f  1.9 per month) 

and Helewa et al (1989) who recruited 72 patients over 7 years (recruitment rate o f 0.8 per 

month). M oreover, Tihjuis et al (2002) recruited 210 patients from the outpatient clinics o f 

six hospitals over a 3 year period (recruitment rate o f 1 per month per centre).
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Patient recruitment for this type o f  work is difficuU. The course o f  RA is not predictable 

and not every patient presenting for review to the outpatient clinics will require 

rehabilitation at that time. A limitation o f a long recruitm ent period is the risk that services 

m ay change during the course o f  the study. Conclusions drawn from the study may then 

not be relevant to the current practice. Thus, it is necessary to balance the requirement for 

recruitm ent with the need to have relevant results. A m ethod o f  increasing recruitment over 

a shorter period o f  time is the method used by Tijhuis et al (2002) - recruitment from a 

num ber o f  different centres. In Ireland, there are only tw o inpatient M DT rehabilitation 

units for patients w ith rheumatological diseases. Only the rheum atology department at St. 

V incent’s University Hospital has the availability o f  inpatient and outpatient MDT 

services. Thus, this study could only recruit from that one centre to ensure comparability 

between services.

6.1.9 Implications for Future Care

These results have im plications for the future delivery o f  care for the patient with RA. 

Inpatient care involves an average thirteen-day stay in the unit. An adm ission thus involves 

time o ff work, time away from home and family, ultim ately, disruption to normal life for 

two weeks. On the other hand, outpatient care involves attendance on a once or twice 

w eekly basis for treatm ent. Delivery o f care in this manner results in less disruption to the 

patient’s life. This study has shown that inpatient care is equally clinically effective to 

outpatient care. Thus, patients receiving M DT care in the outpatient setting will have 

sim ilar clinical outcome to those patients with RA requiring rehabilitation admitted to the 

inpatient unit.

N evertheless, other extraneous factors may render outpatient care less attractive to patients. 

Firstly, fifty percent o f  the patients attending the inpatient unit annually reside outside the 

Dublin area and attendance at the outpatient facility assessed in this study is not feasible 

for them. Fifty percent o f  the patients attending the inpatient setting reside outside the 

Dublin area. Thus, the option o f  inpatient treatment should remain in the interim until 

logistical and nationwide service provision equity issues are resolved.

Yet, for the other fifty percent residing within the Dublin area, the option o f  attending the 

inpatient unit on a day basis only could be explored. This has im plications for the nature o f 

the unit, traditionally an inpatient unit only. Yet, the attendance o f  patients on a daily basis
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would result in increased availability o f beds for patients unable to attend on a daily basis. 

This would result in more patients attending for treatm ent at any one time and may require 

the em ploym ent o f  more health professional such as physiotherapists and occupational 

therapists.

However, recent work in Holland (M unneke et al 2003) has explored, successfully, 

provision o f  dynamic exercise therapy in a group setting. This resulted in more patients 

with both active and well-controlled RA receiving treatm ent at the same time and 

decreased requirem ent for all day therapist to patient interaction. Provision o f  care in this 

manner needs to be explored to overcome issues o f  more patients attending the inpatient 

unit.

Additionally, this would require the admission o f  similar patients at the one time period, 

which would ensure the optimal use o f  health professionals time, a resource that is 

increasingly becom ing more expensive. Thus, adm ission o f  patients would need to address 

patients’ disease activity levels and functional classification in addition to their availability 

to attend. This is probably best determ ined at the time o f referral and would require that 

patients are adm itted for treatment as soon as possible following referral. In this study, 

three patients declined their period o f  adm ission to the unit due to the change 

(improvement) in their disease status following a prolonged w ait for admission. This does 

not represent the optimal utilisation o f  resources. The effect o f  not receiving rehabilitation 

when recom m ended, even in the event o f  disease activity im provem ent, is not certain.

From the patient’s perspective, attendances for inpatient care results in time o ff work and 

time away from home. W hile many o f  the patients in this study were retired or disabled 

due to their disease, rheum atoid arthritis affects people prim arily during their peak working 

years. A ttendance for treatment in the inpatient unit is thus very expensive. Such costs 

cinnot be ignored and attendance for treatm ent should ensure that the benefit ensues to 

bilance the indirect costs incurred by the patient. Outpatient care ensures minimal 

disruption to the patient and needs to be flexible enough to fit in with the patient’s daily 

life. A vailability o f  attendance times must contain a level o f  flexibility consistent with the 

reality o f  modern life.
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6.1.2 Conclusion from Clinical Results

B oth settings provided cHnically equivalent care. Additionally, in the present economic 

environm ent, costs m ust be considered to further inform the results obtained clinically. The 

issues o f  costs and cost effectiveness will be dealt with in the subsequent sections.

6.2 Economic Results

6.2.0 Introduction

The provision o f  rehabilitation is costly in view  o f the nature o f  this disease (chronic, 

coupled with periods o f  increased disease activity). However, rehabilitation is central to the 

managem ent o f  the RA. The provision o f  successful outcome from care (that is, adequate 

rehabilitation), although costly, can thus be defended.

A novel objective o f  this study was to compare the costs o f  provision o f care for the 

patients included in the clinical evaluation. As such this cost analysis was the first o f its 

kind to be undertaken in Ireland in the area o f rheum atology and in rehabilitation studies.

6.2.1 Costs of Care

In this study, total costs in the inpatient group were €81,590, while the total costs in the 

outpatient group were €25,450. Thus the average cost per inpatient was €4,641 and the 

average outpatient cost was €1,462. This represents a ratio o f  inpatient to outpatient costs 

o f3 .2 :l .

These inpatient costs are high, especially when compared to the outpatient costs and in the 

absence o f  definitive differences in clinical outcome. Total costs o f  care in the study by 

Van den Hout et al (2003) were €352,231 for the inpatient group while total day patient 

costs were €287,905. Thus, the average cost per study patient was €4,961 (n=71) and 

€4,055 (n=71) for the day patient group. The conduction o f  studies at differing times, in 

differing health care systems and differing sample sizes coupled with alterations o f  

currency do not allow  for the direct com parison o f  studies by way o f using the one 

currency. Instead, the magnitude o f cost in each setting can be used to facilitate 

comparison. The average inpatient costs calculated in this study (€4,641) are consistent
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w ith  the average inpatient cost in the study by V an den Hout et al (2003) (€4,961) and are 

higher than the average costs for inpatient treatm ent seen in the study by Lam bert et al 

(1998) (£1,789). The mean length o f  stay was sim ilar in all three settings (see section 

6.1. 4), with the increased costs o f care seen in this study com pared to the study by Lambert 

et a,l (2002) perhaps reflecting the increased cost o f  provision o f  health care over a 5 year 

period. Provision o f  inpatient care is expensive in light o f  the overnight stay and the 

involvem ent o f  health care professionals on a day long basis throughout the admission.

Dir ect Costs of Care

In this study inpatient pay costs, at €38,533 were over eight times higher than the 

equivalent costs in the outpatient setting and also accounted for almost 50% o f the total 

costs. The provision o f care in an inpatient setting is expensive. Health professional costs 

in Ireland have increased over the last few years under various public service agreements, 

now  resulting in high costs for the provision o f health professionals’ services. The intensity 

o f the inpatient stay is thus reflected in the substantial pay costs.

Com parison with other studies can be made using average per patient costs. In this study 

the average cost o f  inpatient care per patient was €2,027 and €249 in the outpatient setting. 

The direct costs o f care in this study and in the studies by Van den Hout et al (2003) and 

Lam bert et al (1998) highlight that the direct costs o f  care represent the largest component 

o f care costs. In that study the average direct costs o f  care were higher in the inpatient 

group (£1,253 versus £798). Likewise, Helewa et al (1989) found that total hospital based 

costs were $3,337 in the inpatient group compared to $411 in the outpatient group. Thus, 

the direct costs o f  patient care are substantial. The average cost per inpatient is for an 

average 13 day period, an adm ission that produced equivalent clinical care to that provided 

in the outpatient setting.

Similarly, the non-pay costs in the inpatient setting were greater than those in the 

outpatient setting at €20,857 compared to €5,923. O f these non-pay costs, the overheads in 

the inpatient setting accounted for €11,872 again reflecting the intensity o f  the inpatient 

stay. H igher inpatient insurance costs, volunteer costs, light, heat, laundry, catering and 

security accounted for this difference in overheads between the two settings. Also, X-Ray 

costs were higher in the inpatient setting, perhaps a reflection o f  the greater ease with 

which x-rays can be taken in the inpatient setting where a small facility is available almost 

exclusively for the rheumatology patients in RRU. The magnitude o f  these costs in the
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inpatient setting highlight the costs associated with the provision o f  rehabilitation on an 

inpatient basis.

Indirect Costs

In this study total inpatient indirect costs were slightly higher (1.3 times) than outpatient 

costs (€18,744 versus €13,506). Travel expenses were expectedly higher in the outpatient 

group. The m agnitude o f  average inpatient indirect costs found in this study {€2,027} are 

consistent with the average costs borne by the patient in the study by Van den Hout et al 

(2003) {€1,468}. The identification o f high indirect costs highlights the importance o f 

inclusion o f this cost category in a clinical trial. Their exclusion would fail to highlight the 

magnitude o f  costs incurred by patients in the reception o f  treatment. Such expenses may 

not be acceptable to all patients, particularly patients with a chronic disease.

High travel expenses accounted for a large proportion o f  the total indirect costs. The cost 

o f time while attending for treatment was the highest indirect costs in each group. This 

category o f cost related to time lost from work as well as lost leisure time. This reflects the 

magnitude o f the im position o f  treatment on the patient with RA. In view o f this 

imposition, it is im perative that this care is delivered as effectively and as succinctly as 

possible. These high travel costs are consistent with travel expenses noted by Lambert et al 

(1998). In that study, inpatient travel expenses were £293 compared to £417 in the 

outpatient group reflecting the increased frequency o f  journeys for treatment in the latter 

group. Indirect costs are an important inclusion in a cost analysis. The cost incurred by the 

patient is an im portant facet o f  any cost analysis particularly in the context o f  a chronic 

disease where considerable cost is incurred by the patient.

DAS28

In this study, outpatient care was more cost effective from baseline to follow-up, as the 

inpatient care cost €2,635 to produce one unit o f  improvement on the DAS28 compared to 

€833 in the outpatient group. The DAS28 was calculated from baseline to follow-up to 

ensure a more equal baseline for calculations. This was necessary as the cost differences 

between the two costs depended on the potential for gain and the baseline levels need to be 

close to allow for an accurate interpretation. If the potential for gain is less in one setting, 

then the cost per unit gain in that setting will be higher. Thus, care in the interpretation o f
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these types o f  calculations m ust be exercised as the patients in one setting may have had 

less capacity for change that the other setting leading to higher costs in achieving one unit 

o f  change. The cost per unit reduction o f the DAS 28 was not calculated in any other study.

6.2.2 Conclusion from Economic Results

In  the current econom ic clim ate o f  tightening resource allocation, especially in health care, 

fiinancial considerations may be the driving force for future decision making on the 

delivery o f  patient m anagem ent. From a cost effectiveness perspective, outpatient care is 

preferable. This is evidenced in the calculation o f  the DAS28 and subsequent calculation o f 

the cost per unit reduction, it is apparent that outpatient care is more cost effective. The 

results o f the sensitivity analysis are consistent with this. Inpatient care may have to adapt 

and allow for day patient attendance in light o f the expensive health professional costs.

6.3 Provision of Rehabilitation for Patients with RA: Future

Developments

This study sought to compare inpatient and outpatient rehabilitation from a clinical and 

econom ic perspective. The results showed that outpatient care is more cost-effective that 

inpatient care.

The results w ere placed in the context o f  current issues such as travel difficulties in Dublin 

coupled with nationw ide service inadequacies for patients with rheumatoid arthritis. 

Inpatient rehabilitation is only provided in two centres in the Republic o f  Ireland; 

moreover, some Health Boards do not have a Rheumatologist. In light o f  these 

inadequacies, inpatient care is still feasible but with alterations to practice.

Future developm ents in the provision o f  rheumatology services nationwide need to attend 

to issues o f  the need for adequate rehabilitation o f  this patient group. Adequate 

rehabilitation will have benefits at a number o f  levels: the individual, the health care 

provided and society.
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Patient

The provision o f  M DT care to all patients with RA will have a number o f  benefits. This 

study has clearly shown that care provided in an inpatient rehabilitation unit is clinically 

equivalent to that provided in a M DT outpatient service. Thus, the development o f 

outpatient M DT services (as provided in the outpatient service in this study) can provide a 

similar level o f  care to patients in other services where lim itation o f  resources prevents the 

setting up o f  M DT inpatient units.

The provision o f  sufficient services nationwide would elim inate travelling to Dublin, a 

journey that is an enorm ous ordeal for many patients w ith RA and rheumatological 

disorders. Such journeys involve an early morning rise and a long and tortuous trip for 

treatment. The im m inent appointment o f a rheum atologist in the health boards that hitherto 

were devoid o f  the service will bring a welcome end to the journeying to Dublin for 

specialist care. In addition to the appointment o f  rheum atologists, the recent Rheumatology 

M anpower docum ent produced by the Irish Society for Rheum atology and the Irish 

Rheum atology Health Professionals Society (2002) defined standards for the adequate 

provision o f care in a world-class rheumatology service. This report referred to medical 

and allied health professional staffing levels in addition to rehabilitation on an outpatient or 

community basis. Implementation o f these standards o f  care will ensure equity across all 

services and will help to ensure the optimal level o f  care for patients with RA.

Health care provider

As this study has dem onstrated, more cost effective rehabilitation can be provided in an 

outpatient setting than in an inpatient setting. Outpatient care is a viable alternative to 

inpatient care, particularly in the presence o f  equitable nationwide rheumatological 

services. The reduction in the need for intensive treatm ent will ultimately free scarce and 

expensive health care resources and will allow for more investm ent in research and 

development. As has previously been mentioned, there is no known cure for RA. However, 

recent and ongoing developments in the area o f  drug m anagem ent have resulted in the 

production o f  new therapies, which are beneficial in altering the course o f  the disease. 

These new biologic therapies have been heralded as the m ost prom ising advance in the 

management o f  RA. It is hoped that these therapies will ultim ately reduce the symptoms o f 

the disease and prevent the resulting disabilities traditionally associated with RA. Thus, the 

future m anagem ent o f  RA may alter the role o f  rehabilitation. A preventative and 

m aintenance strategy may be the mainstay o f  future rehabilitation. This will require a large
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patient education role, coupled with programmes to prevent/m anage problem s at work and 

in daily activities.

Society

The largest area o f  societal impact from RA and other rheum atological diseases is the 

reduced ability o f  the patient to fully participate in work. Issues o f  work rehabilitation need 

to be addressed in a more concrete fashion to reduce this work disability. Many patients 

fail to receive adequate work rehabilitation in the early stages o f  the disease, resulting in 

the non-adaptation o f  work practices to prevent early retirement. Sufficient attention to 

work issues in the early stages o f the disease will reduce the num ber o f  patients with RA 

on disability pensions and/or retiring early.

Leading from the adequate rehabilitation o f RA, particularly in the early stages o f  the 

disease will be longer term and wider societal benefits. Prevention o f  deformities, adequate 

controlling o f  sym ptom s, psychological and social support will ultimately result in the 

ability o f  the patient with RA to continue to participate in society for longer than has been 

traditionally possible.
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6.4 Limitations of current study

The sample size (n=40) for the study was small. This was due to a number o f  factors 

including the fact that the study was a single centre, single investigator study. The recent 

study by Tijhuis et al (2002) had a sample size o f  210. However, recruitment was from six 

rheum atology outpatient centres in Holland from Decem ber 1996 to January 1999.

The follow-up time for the patients following treatment was six-months. A follow-up o f 

one year would have provided additional information, perhaps providing more evidence on 

resource usage and clinical outcome in the two groups.

This study exam ined one disease category only. The rehabilitation settings examined 

provide care to patients with additional disease classifications. As RA accounts for the 

majority o f  cases seen in both settings, it was an obvious choice to start with. However, it 

would be unwise to extrapolate from the results o f this analysis to other disease categories.

Time and resources were limited due in part to the requirements to com plete the thesis and 

also the lack o f adequate funding to continue the analysis beyond the six-m onth follow-up.

The patients included in this study had to reside within travelling distance or be willing to 

travel to St A nthony’s Rehabilitation Centre for treatment if  required, to be considered for 

inclusion in the study. As such, a large body o f patients from outside the Dublin area, who, 

due to geographical inequalities in rheumatology services, attend St. V incent’s Hospital, 

were excluded from the study. The inclusion o f  these patients in evaluation o f  service 

provision is im perative to identify the complete picture o f service provision. However, 

logistically inclusion o f  these patients was not possible in this study, as these patients could 

not attend the outpatient facility.

The study did not include a patient satisfaction measure as it was anticipated that the use o f 

the AIMS2 and the SEIQoL would highlight issues o f  patient satisfaction.

Due to nature o f  the settings evaluated in this study it was not feasible to have blinding o f 

patients or therapists. This lack o f blinding is a feature o f  work in this area. Also, due to a 

lim itation in resources, it was not possible to employ an independent assessor. However,
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despite this in view  o f the objective nature o f  the m ajority o f  the outcome measures, 

assessor bias was lowered.

A control group was not included as this was the first work evaluating the two 

rehabilitation settings and the inclusion o f patients in a control group who would not 

receive treatm ent, even though they required rehabilitation was deemed to be unethical.

The original m ethod o f  random isation was based on the central lim it theory, where patients 

chose a num ber between one and ten. Even numbers represented inpatient treatment and 

odd numbers represented outpatient treatment. M idway through the recruitm ent process, it 

was noticed that there was a disproportionate number o f  outpatients. Following statistical 

advice, the method o f  random isation was changed to a biased die method (Efron 1971). 

This resulted in an equalisation o f  randomisation.

The outcome m easures used in the study allowed for the calculation o f  one type o f  pooled 

index only, an index that is typically used as a primary outcome measure in clinical drug 

trials. Thus the results o f  the DAS28 could be seen as a reflection o f  one com ponent o f the 

multidisciplinary team only. The outcome measures used did not facilitate the generation 

o f any other valid and reliable pooled index.

The study was a random ised study but not controlled, as it was an effectiveness evaluation. 

It was necessary to evaluate the situation that currently exists, as the superiority o f  either 

setting had not been previously ascertained.
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6.5 Recommendations for Future Work

The evaluation o f  other disease categories in rheumatology would be beneficial to allow 

for a complete analysis o f  rehabilitation in rheumatology.

The outcome m easures used in this study were easy to use and were acceptable to all 

patients. They could be easily incorporated into clinical practice. However, the SEIQoL is 

time consuming and m ay not be suitable for routine clinical practice.

The measures provide a means o f  evaluating the outcome o f  care for all patients attending 

both units and w ould facilitate a future audit o f outcome. Incorporation o f  outcome 

measures into routine clinical practice to aid in future audits o f practice and service 

evaluation exercises is thus recommended.

The developm ent o f  outcome measures to evaluate team care and further work 

investigating m ultidisciplinary team care should develop a pooled index for use in such 

work to enhance the results o f  such studies.

The suitability o f other study designs, such as qualitative designs and observational studies 

in the evaluation o f  m ultidisciplinary team care should be determined. The randomised 

controlled trial was traditionally utilised to compare two treatm ents, while controlling for 

the occurrence o f  other influencing variables. Such a strict design may limit the 

identification o f  the factors that are involved in the response o f  the patient to 

multidisciplinary team  care. These factors include psychological influences as well as 

social issues.

The area o f patient satisfaction would benefit from further investigation. This would 

provide additional qualitative evidence for the benefits o f  each setting. Little work has 

been conducted in this area, which would provide a valuable insight into the views o f the 

ser\ ice user, the patient.

Further work is necessary in the area o f quality o f  life m easurem ent and application in the 

area o f  rheumatology.
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An extension o f  the area o f  quality o f life assessm ent is the area o f  cost utility analysis. A 

detailed cost utility analysis is necessary to further inform issues o f  resource allocation. 

The inclusion o f  a utility measure such as the EQ-5D should be included in all future 

evaluations. Such analysis should further inform policy.

There is a need for some additional clinical trials in this area using methods o f concealed 

randomisation, blinded assessors and blinded therapists if  possible, using internationally 

recom mended outcom e measures having sound m easurem ent properties and using a 

number o f  centres for recruitm ent o f  patients if  feasible.
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CONCLUSION

W hile the need for the m ultidisciplinary management o f patients with rheumatoid arthritis 

has been well docum ented, the optimal setting for the provision o f  this type o f  care has not 

been adequately ascertained. This study sought to compare inpatient and outpatient 

rehabilitation for patients with RA. Clinical effectiveness was com pared in addition to the 

costs incurred in the delivery o f  treatment in order to determine the most cost effective 

setting.

Hitherto, no evaluation o f  the cost-effectiveness o f a rheumatology rehabilitation 

programm e has been undertaken and completed in the Republic o f  Ireland. This study 

provides a com prehensive and detailed reference point for future work, not alone in the 

field o f rheum atology but in other areas o f rehabilitation.

This study dem onstrated the following important points;

■ Differences between the groups occurred at the level o f  disease activity (swollen

jo in t count) only.

■ Both groups were sim ilar at follow-up

■ Inpatient costs were three times higher that outpatient costs

■ O utpatient care is more cost-effective than inpatient care.

The results o f  this study are explicit and highlight the similarity in outcome between the 

two settings. Some work remains to be done in this area; reference to this has been made in 

the previous chapter.

In conclusion, inpatient and outpatient rehabilitation are equally clinically effective, but 

both settings fail to m aintain the benefits gained from treatm ent at follow-up. In terms o f 

cost effectiveness, outpatient treatment is more cost-effective.
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Appendix 1

American College of Rheumatology Criteria for the Classification of 
Acute Arthritis o f Rheumatoid Arthritis

Criterion

1. Morning stiffness

2. Arthritis o f  3 or more jo in t areas

3. Arthritis o f  hand joints

4. Symmetric arthritis

5. Rheumatoid nodules

6. Serum rheumatoid factor

7. Radiographic changes

Definition

Morning stiffness in and around the joints, 
lasting at least 1 hour before maximal 
improvement

At least 3 jo in t  areas simultaneously have had 
soft tissue swelling or fluid (not bony 
overgrowth alone) observed by a physician.
The 14 possible areas are right or left PIP,
MCP, wrist, elbow, knee, ankle, and MTP 
joints

At least 1 area swollen (as defined above) in a 
wrist, MCP, or PIP joint

Simultaneous involvement o f  the same joint 
areas (as defined in 2) on both sides fo the body 
(bilateral involvement o f  PIPs, MCPs, or MTPs 
is acceptable without absolute symmetry)

Subcutaneous nodules, over bony prominences, 
or extensor surfaces, or in juxtaarticular 
regions, observed by a physician

Demonstration o f  abnormal amounts o f  serum 
rheumatoid factor by any method for which the 
result has been positive in <5% o f  normal 
control subjects

Radiographic changes typical o f  rheumatoid 
arthritis on posteroanterior hand and wrist 
radiographs, which must include erosions or 
unequivocal bony decalcification localized in 
or most marked adjacent to the involved joints 
(osteoarthritis changes alone do not qualify)

* For classification purposes, a patient shall be said to have rheumatoid arthritis if  he/she has 
satisfied at least 4 or these 7 criteria. Criteria 1 through 4 must have been present for at least 6 
weeks. Patients with 2 clinical diagnoses are not excluded. Designation as classic, definite, or 
probable rheumatoid arthritis is not to be made.

Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF, Cooper NS, et al. The American  
Rheumatism Association 1987 revised criteria fo r  the classification o f  rheumatoid arthritis. 
Arthritis Rheum 1988:31:315— 24.
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Appendix 2 - Ethics Committee Correspondence

S t. V in c e n t ’s U n iv e r sit y  H ospital

Dr. O. FitzGerald,
Consultant Rheumatologist,
St. Vincent’s University Hospital,
Elm Park,
D. 4.

RE: A randomised trial of inpatient vs outpatient care in Rheumatoid arthritis. _

Dear Dr. FitzGerald,

Thank you for the revised patient consent and docimients which were requested prior 
to approval at the Ethics and Medical Research Committee meeting held on 
Wednesday January 12*̂ , 2000.

This study is now approved.

Yours sincerely.

Dr. T. Crotty,
Honorary Secretary
Ethics and Medical Research Committee.

cc. Ms E. Stokes, Lecturer in School o f Physiotherapy. 
Ms N  Kennedy. -    -

Elm Park, DuLIin 4

ETHICS and MEDICAL RESEARCH 
DEPARTMENT

03/02/00

Ph : 2094H7 
Fax : 2838123 

email: jmcdoontf^svhcrcaciLle

U n d e r  t h e  care  o f  t h e  R e u c io u s  S ist e r s  o f  C h a r it y  
A f f iu a t e d  t o  U niverstty C o u ^ e  D u b l in

St. V trK tn t't Uniwnity Hoffliul ia « mofnbcr of tk« HMlt(t Promoting ffutpitA lt Networli



St . V in c e n t ’s U n iv e r sit y  H o spita l
Elm Park, D u tlin  4

ETHICS and MEDICAL RESEARCH 
DEPARTMENT

8/9/00

Dr. O. FitzGerald,
Consultant Rheumatologist,
St. Vincent’s University Hospital,
Elm Park,
D 4.

RE: A randomised trial o f inpatient vs outpatient care in lUieumatoid arthritis
Artwttdtlwnt to inclusion cfffSfliS; ' '  ’

Dear Dr. FitzGerald,

The above amendment was approved at the Ethics and Medical Research committee 
meeting held on Wednesday 6 September, 2000.

Yours sincerely.

Ph : 2094117 
F u  : 2338123 

email : joan.jncdonneUf'^cd.ie

Dr. T. Crotty 
Honorary Secretary
Ethics and Medical Research Committee.

^J^roER THE CARE OF THE RELIGIOUS SiSTERS OF CHARITY
A f h u a t e d  t o  U m v E R sn r C o l l e g e  D u blin

S i . Vjnccnk * •» of Promntin*



Appendix 3

Patient Information Leaflet

A Randomised Trial of Inpatient versus Outpatient 
Care for Patients with Rheumatoid Arthritis

Patient Information Leaflet
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Title of study
A random ised  trial o f  inpatient versus outpatient care in patients  with rheum ato id  arthritis 

Introduction:

R heum ato id  Arthritis  (R A ) is a chronic  disease that can have a m ajor impact on m any aspects in 
an ind iv idual’s life.
Rehabilita tion p rogram m es do not s imply aim to curtail d isease  activity, but also to address 
quality o f  life. M uch  debate  centres around the best setting for rehabilitation: both in-patient and 
out-patient settings are available. Several studies have been undertaken to establish w hether in
patient or out-patient rehabilitation is more beneficial, in term s o f  patient ou tcom e and 
econom ic  cost. The results are conflicting, with som e studies advoca ting  in-patient 
rehabilitation w hereas  others prom ote treatm ent on an out-patient basis.
Rehabilita tion o f  R.A. needs to address functional ability, psychological and social well-being, 
vocational s tatus and disease activity.
This research study will determ ine the most effective setting for the trea tm ent o f  patients with 
rheum ato id  arthritis.

Procedures:

You will be approached  in the outpatient clinics and inform ed fully about the study by the 
consultan t rheum ato logis ts  and/or their teams. If  you  agree to participate, you will be given an 
information pack  con ta in ing  this leaflet. You will be contac ted  by te lephone by the researcher, Ms. 
Nore lee  K ennedy  and a m eeting arranged. At this m eeting  a further d iscussion about the study will 
take place. Y ou will be asked to sign a consent form before  partak ing  in the study. You will be 
random ly  a llocated  to receive either inpatient rehabilitation in H a ro ld ’s Cross  or outpatient 
trea tm ent in St. A n th o n y ’s rehabilitation centre.
The first testing  will occur also at this meeting. Further testing  will occur at three m onths from the 
original test to  co incide  with your medical appoin tm ent in St. V in cen t’s, w hen  you com m ence  
treatm ent, w hen  you finish your treatm ent and six m onths after you have finished treatment. The 
testing will be perform ed in St. Josephs Unit, H aro ld ’s C ross  and/or in the outpatient clinic in St. 
A n th o n y ’s, St. V in c e n t’s Hospital.

OUTCOME MEASURES
The fo llow ing  ou tcom e  m easures  will be used:
a) Grip Strength  by squeezing  a metal instrum ent for m easuring  strength
b) E rythrocyte  Sedim enta tion  Rate (ESR),
c) C- Reactive  Protein (CRP)
d) Early M orn ing  Stiffness (E M S)
e) T ender  and Sw ollen  Joint C oun t

b) c) and d) and e)are tests normally  perform ed by y o u r  doctor
f) T im ed  “ U p  and G o ”

f) is a tim ed task  involving rising from a chair, w alk ing  three m etres, turning, w alking back 
and sitting dow n again
h) Arthritis  Im pact M easu rem en t Scale 2 (A IM S2) is a questionnaire  you fill out
i) Visual A nalogue  Scale for m easuring  Pain is a 10 cm line on which  you  m ark  how  you rate your 
pain
j )  Schedule  for the Evaluation o f  Individual Quality o f  Life (S E IQ O L ) is a questionnaire  where the 
researcher asks you 5 questions

These  tests will be expla ined  in more detail by your consultan t o r  by the investigator at the first 
meeting. It is antic ipated  that testing  will last approxim ately  three quarters o f  an hour.
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Benefits
Patients will have increased monitoring throughout the duration o f  the study in the form o f  the 
outcome measures used in the trial. These assessments will provide an opportunity for you to ask 
any questions or queries regarding your condition, treatments or the study.

Risks
There are no risks involved in participating in this study. You will receive the standard treatment 
relevant to the group that you are assigned to.

Exclusion from participation
• If  you have another major disabling condition unassociated with rheumatoid arthritis, then you 

will not be able to participate in this study.
•

If you have any queries regarding the above, it can be discussed with the consultant or the 
researcher

Confidentiality
Your identity will remain confidential. Your name will not be published and will not be disclosed to 
anyone outside the hospital.

Compensation
The investigator carrying out this study is a Chartered Physiotherapist. The study is supervised by a 
physiotherapy lecturer and one o f  the consultant rheumatologists. The investigator is covered by 
insurance.

Voluntary Participation
You have volunteered to participate in this study. You may leave at any time. If you decide not to 
participate, or if you leave, you w'ill not be penalised and will not give up any benefits which you 
had before entering the study. You will continue to have your normal treatment.

Stopping the study
You understand that your doctor or physiotherapist may stop your participation in the study at any 
time without your consent.

Permission
This study has the approval o f  the Research Ethics Committee approval. The doctor under whose 
care you have been admitted has also given permission for your participation in this study.

Further information
You can get more information or answers to your questions about the study, your participation in 
the study, and your rights, from Norelee Kennedy who can be contacted at 01) 6082110 or 086) 
8690593 or evenings at 01) 6244178
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Consent Form

Appendix 4

C O N S E N T  F O R M

I ________________________ have agreed to participate in this research study. I understand that my

participation is purely voluntary  and that I m ay w ithdraw  at any point.

The procedures  involved in this study have been fully explained by the undersigned author.

I understand  that personal information and results are strictly confidentia l and will be used for 

s tatistical purposes only.

I have read and understand  the attached patient information leaflet.

Signature: ______ ___________ __  Date:

(Patient)

Signature:____________________________  Date:_

(Investigator)

S ignature:____________________________  Date:_

(W itness)

301



Appendix 5

Referral Form
INPATIENT/OUTPATIENT REFERRAL FORM

For admission under the care of Prof/Dr

Who requested admission from SARC □ CPC □ CAPPAGH □ OTHER □

Previous patient in Harold’s Cross No □ Yes □ Year

Public Patient □ I f  Private Patient ask if 5-Day Ward □
Private Room □ 7-Day Ward □
Private Patient □ Semi-Private □
____________________________________________ Either_________ □__________________
Special Request:

Name: ...................................................................................................  Occupation
(Affix Patient label if available)

Address: ..................................................................  SVUH N o..............
....................................................................................  Date of Birth...........
............................................................................................................... Phone N o ................
Patient lives with: Spouse □ Alone □ Other

Next o f Kin Name and A ddress ..........................................................................Relationship

Phone No

REFERRING G P’s NAME & ADDRESS

MOBILITY Walking: excellent □ slowly □ poorly □ 
wi:h assistance of walking aid □

Wheelchair yes/no

CURRENT MEDICATIONS

OUTPATIENT RFERRAL

PHYSIO □

O': □

EDUCATION □

In the interest of the patient it is necessary that the above form is completed accurately and 
thoroughly and signed by the referring Consultant, In his absence, the Senior Registrar may sign 
the form.

CONSULTANT’S SIGNATURE DATE

DIAGNOSIS 

SPECIAL REQUEST
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SEIQoL Disc

Appendix 6

303



Appendix 7

Tender and Swollen Joint Count Recording Form

28 Tender Joint Count

RIGHT LEFT
Tender Swollen Tender Swollen

SHD JT
ELBOW
WRIST

MCP1
MCP2
MCP3
MCP4
MCP5
PIP1
PIP2
PIPS
PIP4
PIPS

KNEE
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No Pain

Appendix 8 

Visual Analogue Scale for Pain

Worst Pain Ever 
Experienced
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Appendix 9 

Arthritis Impact Measurement Scale 2

ID _______ 1-4/
Adm#_______ 5-6/
Card #1 7/*

ARTHRITIS IMPACT MEASUREMENT SCALES 2
(AIMS2)

Instructions: Please answer the following questions about your health. Most 
questions ask about your health during the past month. There are no right or 
wrong answers to the questions and most can be answered with a simple check 
(X). Please answer every question.

Please begin by providing the following information about yourself. 
NAME.

ADDRESS:

—

Number Street Apt#

PHONE:

City State 

TODAY'S DATE:

Zip

Area Code Number Month Day Year

AIMS2 Copyright 1990 Boston University
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Please check (X) the most appropriate answer for each question.

These questions refer to MOBILITY LEVEL.
All Most Some Few No 
Days Days Days Days Days 

DURING THE PAST MONTH... (1) (2) (3) (4) (5)

1. How often were you physically able
to drive a car or use public tra n sp o rta tion ? _______________________________8/

2. How often were you out of the house
for at least part of the day? _______________________________ 9/

3. How often were you able to do errands
in the neighborhood?  10/

4. How often did someone have to assist
you to get around outside your h o m e ? _______________________________ 11/

5. How often were you in a bed or chair
for most or all of the day?  12/

These questions refer to WALKING AND BENDING

All Most Some Few No
Days Days Days Days Days 

DURING THE PAST MONTH . (1) (2) (3) (4) (5)

6. Did you have trouble doing vigorous 
activities such as running, lifting 
heavy objects, or participating in
strenuous sports?  13/

7. Did you have trouble either walking 
several blocks or climbing a few flights
of stairs?  14/

8. Did you have trouble bending, lifting
or stooping?  15/

9. Did you have trouble either walking
one block or climbing one flight of s t a i r s ? ________________________________ 16/

10. Were you unable to walk unless assisted 
by another person or by a cane, crutches,
or walker?  17/

AIMS
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Please check (X) the most appropriate answer for each question.

These questions refer to HAND AND FINGER FUNCTION.

All Most Some Few No
Days Days Days Days Days 

DURING THE PAST MONTH... (1) (2) (3) (4) (5)

11. Could you easily write with a pen or pencil?_______________________________
18/

12. Could you easily button a shirt or b louse?_______________________________
19/

13. Could you easily turn a key in a lo c k ? _______________________________ 20/

14. Could you easily tie a knot or a b o w ? _______________________________ 21/

15. Could you easily open a new jar of fo o d ? ________________________________ 22/

AIMS

These questions refer to ARM FUNCTION.

All Most Some Few No
Days Days Days Days Days 

DURING THE PAST MONTH (1) (2) (3) (4) (5)

16. Could you easily wipe your mouth with
a napkin?  23/

17. Could you easily put on a pullover
sweater?  24/

18. Could you easily comb or brush your
hair?  25/

19. Could you easily scratch your low back
with your hand?  26/

20. Could you easily reach shelves that were
above your head?  27/

AIMS
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Please check (X) the most appropriate answer for each question.

These questions refer to SELF-CARE TASKS.
Very Almost

Always Often Sometimes Never Never 
DURING THE PAST MONTH... (1) (2) (3) (4) (5)

21. Did you need help to take a bath or shower?______________________________
28/

22. Did you need help to get d r e s s e d ? ______________________________
29/

23. Did you need help to use the t o i l e t ? ______________________________
30/

24. Did you need help to get in or out of b e d ? ______________________________
31/

AIMS

These questions refer to HOUSEHOLD TASKS.
Very Almost

Always Often Sometimes Never Never

DURING THE PAST MONTH . (1) (2) (3) (4) (5)

25. If you had the necessary transportation, 
could you go shopping for groceries
without help?  32/

26. If you had kitchen facilities, could you
prepare your own meals without h e l p ? ________________________________33/

27. If you had household tools and appliances, 
could you do your own housework without
help?  34/

28. If you had laundry facilities, could you do
your own laundry without help?  35/

AIMS
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Please check (X) the most appropriate answer for each question.

These questions refer to SOCIAL ACTIVITY.

All Most Some Few No
Days Days Days Days Days

DURING THE PAST MONTH... (1) (2) (3) (4) (5)

29. How often did you get together
with friends or relatives? _______________________________ 36/

30. How often did you have friends
or relatives over to your home? _______________________________ 37/

31. How often did you visit friends
or relatives at their homes? _______________________________ 38/

32. How often were you on the telephone
with close friends or relatives? _______________________________ 39/

33. How often did you go to a meeting of a
church, club, team or other g r o u p ? _______________________________40/

AIMS

These questions refer to SUPPORT FROM FAMILY AND FRIENDS
Very Almost

Always Often Sometimes Never Never 
DURING THE PAST MONTH . (1) (2) (3) (4) (5)

34. Did you feel that your family or 
friends would be around if you
needed assistance?  41/

35. Did you feel that your family or 
friends were sensitive to your
personal needs?  42/

36. Did you feel that your family or 
friends were interested in helping
you solve problems?  43/

37. Did you feel that your family or 
friends understood the effects of
your arthritis?  44/

AIMS
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Please check (X) the most appropriate answer for each question.

These questions refer to ARTHRITIS PAIN.
Severe Moderate Mild Very Mild None 

DURING THE PAST MONTH .. (1) (2) (3) (4) (5)

38. How would you describe the arthritis
pain you usually had?  45/

All Most Some Few No
Days Days Days Days Days
(1) (2) (3) (4) (5)

39. How often did you have severe
pain from your arthritis?  46/
40. How often did you have pain in
two or more joints at the same t i m e ? ________________________________ 47/
41. How often did your morning stiffness 
last more than one hour from the time
you woke up?  48/
42. How often did your pain make it difficult
for you to sleep?  49/

These questions refer to WORK.
Paid House School
work work work Unemployed Disabled Retired

DURING THE PAST MONTH (1) (2) (3) (4) (5) (6)

43. What has been your
main form of work?  50/
I f  you answered unemployed, disabled or retired, please skip the next four questions and 
go to the next page.

All Most Some Few No
Days Days Days Days Days 

DURING THE PAST MONTH... (1) (2) (3) (4) (5)
44. How often were you unable to 
do any paid work, housework
or school work? _____________________________ 51/
45. On the days that you did work, 
how often did you have to work
a shorter day?  52/
46. On the days that you did work, 
how often were you unable to do 
your work as carefully and accurately
as you would like? _____________________________ 53/
47. On the days that you did work, 
how often did you have to change 
the way your paid work, housework
or school work is usually done?____________________  54/
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Please check (X) the most appropriate answer for each question.
These questions refer to LEVEL OF TENSION.

Very Almost
Always Often Sometimes Never Never 

DURING THE PAST MONTH... (1) (2) (3) (4) (5)

48. How often have you felt tense 
or high strung?

49. How often have you been bothered 
by nervousness or your nerves?

50. How often were you able to relax 
without difficulty?

51. How often have you felt relaxed 
and free of tension?

55 /

56/

57/

58/

52. How often have you felt calm and 
peaceful? 59/

These questions refer to MOOD.

DURING THE PAST MONTH

53. How often have you enjoyed the 
things you do?

54. How often have you been in low 
or very low spirits?

55. How often did you feel that nothing 
turned out the way you wanted it to?

56. How often did you feel that others 
would be better off if you were dead?

AIMS

Very Almost
Always Often Sometimes Never Never 
(1) (2) (3) (4) (5)

60/

61/

62/

63/

57. How often did you feel so down in 
the dumps that nothing would cheer you up? 64/

AIMS
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Please check (X) the most appropriate answer for each question.

These questions refer to SATISFACTION WITH EACH HEALTH AREA.
Neither
Satisfied

Very Somewhat Nor Dis- Somewhat VeryDis- 
Satisfied Satisfied satisfied Dissatisfied satisfied

DURING THE PAST MONTH (1) (2) (3) (4)
(5)

58. How satisfied have you been 
with each of these areas of your 
health?

MOBILITY LEVEL
(example: do errands)  65/

WALKING AND BENDING
(example: climb stairs)  66/

HAND AND FINGER FUNCTION
(example: tie a bow)  67/

ARM FUNCTION
(example: comb hair)  68/

SELF-CARE
(example: take bath)  69/

HOUSEHOLD TASKS
(example: housework)  70/

SOCIAL ACTIVITY
(example: visit friends)  71/

SUPPORT FROM FAMILY
(example: help with p r o b l e m s ) ______________________________ 72/

ARTHRITIS PAIN
(example: joint pain)  73/

WORK
(example: reduce hours)  74/

LEVEL OF TENSION
(example: felt tense)  75/

MOOD
(example: down in dumps)  76/

ID 1-4/ 
ADM# 5-6/ 

CARD #2 7/ 
AIMS
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Please check (X) the most appropriate answer for each question.

These questions refer to ARTHRITIS IMPACT ON EACH AREA OF HEALTH
Due Partly

Due Due To Arthritis Due Due
Not A Entirely Largely And Partly Largely Entirely
Problem To Other To Other To Other To My To My
For Me Causes Causes Causes Arthritis Arthritis

DURING THE PAST MONTH... (0) (1) (2) (3) (4) (5)

59. How much of your problem in 
each area of health was due to 
your arthritis?

MOBILITY LEVEL
(example: do errands)  8/

WALKING AND BENDING
(example: climb stairs) ____________________________________ 9/

HAND AND FINGER FUNCTION
(example: tie a bow)  10/

ARM FUNCTION
(example: comb hair)  11/

SELF-CARE
(example: take bath)  12/

HOUSEHOLD TASKS
(example: housework)  13/

SOCIAL ACTIVITY
(example: visit friends)  14/

SUPPORT FROM FAMILY
(example: help with p r o b l e m s ) ______________________________________ 15/

ARTHRITIS PAIN
(example: joint pain)  16/

WORK
(example: reduce hours)  17/

LEVEL OF TENSION
(example: felt tense)  18/

MOOD
(example: down in dumps)  19/
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You have now answered questions about different AREAS OF YOUR HEALTH. These 
areas are listed below. Please check (X) UP to THREE AREAS in which you would 
MOST LIKE TO SEE IMPROVEMENT. Please read all 12 areas of health choices 
before making your decision:

check= 1 
blank= 0

60. AREAS OF HEALTH THREE AREAS FOR IMPROVEMENT

MOBILITY LEVEL 
(example: do errands) 20/

WALKING AND BENDING 
(example: climb stairs) 21/

HAND AND FINGER FUNCTION 
(example: tie a bow) 22/

ARM FUNCTION 
(example: comb hair) 23/

SELF-CARE 
(example: take bath) 24/

HOUSEHOLD TASKS 
(example: housework) 25/

SOCIAL ACTIVITY 
(example: visit friends) 26/

SUPPORT FROM FAMILY 
(example: help with problems) 27/

ARTHRITIS PAIN 
(example: joint pain) 28/

WORK
(example: reduce hours) 29/

LEVEL OF TENSION 
(example: felt tense) 30/

MOOD
(example: down in dumps) 31/

Please make sure that you have checked no more than THREE AREAS for 
improvement.

3 1 5
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Please check (X) the most appropriate answer for each question.

These questions refer to your CURRENT and FUTURE HEALTH.
Excellent Good Fair Poor
(1) (2) (3) (4)

61. In general would you say that 
your HEALTH NOW is excellent, 
good, fair or poor? 64/

62. How satisfied are you 
with your HEALTH NOW?

Neither
Satisfied

Very Somewhat Nor Dis- Somewhat Very Dis
satisfied Satisfied satisfied Dissatisfied satisfied

(1) (2) (3 ) (4 ) (5 )

32/

Due Partly
Due Due To Arthritis Due Due

Not A Entirely Largely And Partly Largely Entirely
Problem To Other To Other To Other To My To My
For Me Causes Causes Causes Arthritis Arthritis
(0 ) ( 1) (2 ) (3 ) (4 ) (5)

63. How much of your problem 
with your HEALTH NOW 
is due to your arthritis? _____ 34/

Excellent Good Fair Poor
(1) (2) (3) (4)

64. In general do you expect that 
your HEALTH 10 YEARS 
FROM NOW will be excellent,
good, fair or poor?     35

No Problem Minor Moderate Major
At All Problem Problem Problem
(1) (2 ) (3 ) (4 )

65. How big a problem do you expect 
your arthritis to be
10 YEARS FROM NOW? _____        36/

AIMS

3 16



Please check (X) the most appropriate answer for each question.

This question refers to OVERALL ARTHRITIS IMPACT.

Very Well 
( 1 )

66. CONSIDERING ALL THE WAYS 
THAT YOUR ARTHRITIS AFFECTS 
YOU, how well are you doing compared 
to other people your age? _____

Well Fair
(2) (3)

Poor Very Poorly 
(4) (5)

67. What is the main kind of arthritis that you have?

Rheumatoid Arthritis

Osteoarthritis/Degenerative Arthritis

Systemic Lupus Erythematosis

Fibromyalgia

Scleroderma

Psoriatic Arthritis

Reiter's Syndrome

Gout

Low Back Pain 

Tendonitis/Bursitis 

Osteoporosis 

Other

68. How many years have you had arthritis?

37/

check= 1 
blank= 0

38/

39

40/

41/

42/

43/

44/

45/

46/

47/

48/

49/

50±51/

DURING THE PAST MONTH...

69. How often have you had to take 
MEDICATION for your arthritis?

All Most Some Few No
Days Days Days Days Days
(1) (2) (3) (4) (5)

52/

AIMS
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Please check (X) yes or no for each question.

70. Is your health currently affected by any of the following medical problems?
Yes No
(1) (2)

High blood pressure  53/

Heart diseas  54/

Mental illness  55/

Diabetes  56/

Cancer  57/

Alcohol or drug use  58/

Lung disease  59/

Kidney disease  60/

Liver disease  61/

Ulcer or other stomach d i s e a s e _________________62/

Anaemia or other blood d i s e a s e _________________63/

Yes No
(1) (2)

71. Do you take medicine every day for any problem
other than your arthritis?  64/

72. Did you see a doctor more than three times last
year for any problem other than a r t h r i t i s ? ________________ 65/
AIMS



Please provide the following information about yourself:

73. What is your age at this time?   66±67/

74. What is your sex?
Male(1) _______  68/
Female (2) _______

75. What is your racial background?
White (1) _______  69/
Black (2) _______
Hispanic (3) _______
Asian or Pacific Islander (4) _______
American Indian or Alaskan Native (5) _______
Other (6) ______

76. What is your current marital status?
Married (1) _______  70/
Separate (2) _______
Divorced (3) _______
Widowed (4) _______
Never married (5) _______

77. What is the highest level of education you received?
71/

Less than seven years of school (1) _______
Grades seven through nine (2) _______
Grades ten through eleven (3) _______
High school graduate (4) _______
One to four years of college (5) _______
College graduate (6) _______
Professional or graduate school (7) _______

78. What is your approximate family income including wages,
disability payment, retirement income and welfare? 72/
Less than $10,000 (1) _______
$10,000±$19,999 (2) _______
$20,000±$29,999 (3) _______
$30,000±$39,999 (4) _______
$40,000±$49,999 (5) _______
$50,000±$59,999 (6) _______
$60,000±$69,999 (7) _______
More than $70,000 (8) _______
Thank you for completing this questionnaire.
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Correspondence From Dr. Meenan

B o b T O M  U N I V t B S I T Y  M  C U I C A L______ C E .V T E
•..% vN U M V £R ^rrY \C !*c '.>v>> f 'l e i 'ic tN C  r m tu *  h c n ltm  • ik ist<’.n  u s iv E K -u rr  • - ii.u m a .s  in > T . \ t '• J iH K a s t  • m u >h: al  c u v

Boston U niversity  
Schcol of 
Public Heaitli

O rucs of the D cjn
> 0  Ej . i  C 'M K i.ril 'ic rcv t

T ; l .
, ' \ A

J a nuary 1997

Dear Colleague:

Thank y o u  for your request for information on the second version of 
the A r t h r i t i s  Impact Measurement Scales (AIMS2) . A  cop y  of the new 
Insrru.T.ent is enclosed along with a brief User's Guide that describes 
scoring.

To summarize, three types of chances have been made in this new 
v e r s i o n  of AIM.S. First, modifications have been made In the original 
nine scales. Seme itsr̂ .s with low reliability and/or sensitivity were 
eliT.inated so that all scales now have four or five items. Three items 
were re m o v e d  from the household physical activities scale because they 
dealt wit h  coqnitive functions rathfer than physical functions The 
number of respoijse options per item was also standardized, el i-minating 
all yes/r;o responses.

Second, we have included three new scales: arm function, wcrk and
social s u p p o r t . These three scales were added to assess aspects of 
hejlth status that w « r -2 not covered in the origi.n.3l AIMS. Work 
inf o r m a t i o n  can be used a categorical variable (employed, student, 
riisabled, etc.) or as a to-ir item scale. Finally, three new paces were 

:o AZ>‘S2 to -assess satisfacticn, problem attribution, and problen- 
prioriti ::ation.

The measurement properties of AIiMS2 have proven to bo very similar 
*. j ^*hcse of the original instrument. v;p therefore do not feel thar 
Aiy32 needs to be r»-tested for reliability or validity xn ail thos-? 
grt/ijps or settings where the original AIMS has already been tested.

The AIMS2 is a copyrighted instrument. Investigators who plan Cc 
use It in commercially sponsored research should contact me foi 
p e r m i s s i o n  and to discus.'s a possible user's fee. Academic users havf 
a ..tnor i tat ion to emplo/ the AIMS2 without restriction.’

Best oC luck with your research.

Sincerely,

a - V \

Robert P. Meenan, MD. M?H, M5A 
Dean
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Schedule for the Evaluation of the Individual Quality of Life
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r i)R  LEVELS RECORD FORM

BEST POSSIBLE

WORST POSSIBLE > I___________!_____I---------------- 1--------L

THE WORST 
LIFE r  

IMAGINABLE

THE BEST 
■\ LIFE 

IMAGINABLE

INTERVIEW RECORD FQRM

1. TIME TA.KEN  _________

2. UNDERSTANDING OF METHOD

• not understood  ___________
• poorAincertain 

understandins ____________

• understood _____;______

3. FATIGUE/BOREDOM

• none _____ /_____

• some _____ /_____

• a Jot /

4. OVERALL VALIDITY OF INFORMATION (in light of 2 & 3 aboTe)

definitely invalid ___________

uncertain ____________

valid ____________

5. WEIGHTS ASSIGNED TO CUES

Cue 1; Weight (%): ____________

Cue 2: Weight (%): ____________

Coe 3; Weight (%): ____________

Cue 4: Weight (%): ____________

Cue 5: Weight (%): ____________



Appendix 11

Sample Size Calculations

• Calculate the proportion o f change (basically percentage/100) in outcome from 
before to after for all o f the people.

• Calculated the average and standard deviation for the inpatient and outpatient 
groups.

• Calculated the “pooled” estimate of the standard deviation for the outcome this 
is called S ig m a in the Minitab output.

• It was decided to have power > 0.8 when the difference in treatment change 
proportions is >0.2 (that is, 20% when talking in percentage terms).

• The sample sizes are given below for a one-sided 2-sample t-test.

Power and Sample Size (Visual Analogue Scale)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating power for mean 1 = mean 2 + 0.2
Alpha = 0.05 Sigma = 0.35

Sample Target Actual
Size Power Power

39 0.8000 0.8040

Power and Sample Size (Grip Strength)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.62

Sample Target Actual
Size Power Power
120 0.8000 0.8014

Power and Sample Size (Up & Go)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0.2 
Alpha = 0.05 Sigma = 0.07

Sample Target Actual
Size Power Power

3 0.8000 0.8855
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Power and Sample Size (SEIQoL)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 +0.2 
Alpha = 0.05 Sigma = 0.28

Sample Target Actual
Size Power Power

25 0.8000 0.8009

Power and Sample Size (Early Morning Stiffness)

2-Sample t Test

Testing mean 1 = mean 2 (versus >)
Calculating power for mean 1 = mean 2 + 0 . 2  
Alpha = 0.05 Sigma = 0.69

Sample Target Actual
Size Power Power
148 0.8000 0.8003

Power and Sample Size (AIMS2)

2-Sample t Test

Testing mean 1 = mean 2 (versus >) 
Calculating power for mean 1 = mean 2 + 0 . 2  
Alpha = 0.05 Sigma = 0.25

Sample Target Actual
Size Power Power

21 0.8000 0.8168
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Appendix 12

Economic Evaluation Recording Sheets

Economic Evaluation Sheets Inpatients

Hospital Costs
Please record: Admission and Discharge dal es
Ward:
Intervention received: Number

X-Rays
Bone Scans
Blood Tests

Hours
Physio
OT
SW
Orthotics

Number
Consultant visits
NCHD visits

During Sta' On Discharge
Medication usage

Patient Costs
Travel Ex oenses

No. of Journeys to outpatient facility
Distance from home to treatment Facility
Mode of Transport for each visit

Work Expenses
Amount of time off work because of treatment

Child care costs

Loss of earnings for pal ient/carers

Costs of Medication, Aids /Appliances

Home He p/Meals on Wheels or other community services:
No. per week

No. of Visits to your GP related to your arthritis:
Home or Surgery visit?

No. of visits by Public h ealth Nurse:
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Economic Evaluation Sheets Outpatients

Hospital Costs
Please record: No. of visits for outpatient treatment

Intervention received: Number

X-Rays
Bone Scans
Blood Tests

Hours
Physio
OT
SW
Orthotics
Education

Medication During Treatment Period On Discharge

Patient Costs
Travel Ex Denses

No. of Journeys to outpatient facility
Distance from home to treatment facility
Mode of Transport for each visit

Work Expenses
Amount o time off work because of treatment

Child care costs

Loss of earnings for patient/carers

Costs of Medication, Aids /Appliances

Home He p/Meals on Wheels or other community services:

No. per week

No. of Visits to your GP relatec to your arthritis:
Home or Surgery visit?

No. of visits by Public Health Nurse:

No. of Outpatient visits to St. Anthony’s for medical review:
1
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Appendix 13 

Six-Months Economic Data Recording Form

Name:__________________________  Please record as appropriate for you

GP visits

Number of visits to you GP over the last six 
months

Cost per Visit

Complementary Therapies

Name of Service Number of Visits Cost per Visit

Hospital Admissions

Number of Admissions Name of Hospital Length of Stay

Medications

Name of Drug Dosage Amount you paid
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Appendix 14

Inpatient Hospital Costs

Pt. No. Ward Admission Date Discharge Date No of Days
1 STW 20/11/2000 08/12/2000 15
2 STW 09/04/2001 20/04/2001 10
3 STW 10/04/2001 26/04/2001 13
4 SHW 01/10/2001 25/10/2001 19
5 SHW 15/10/2001 18/10/2001 4
6 STW 15/10/2001 02/11/2001 15
7 STW 24/10/2001 09/11/2001 12
8 SHW 13/11/2001 30/11/2001 14
9 SHW 06/11/2001 16/11/2001 10

10 SHW 07/11/2001 30/11/2001 18 (2 weekend)
11 STW 28/01/2002 08/02/2002 10
12 SHW 25/02/2002 15/03/2002 15
13 SHW 05/03/2002 22/03/2002 15
14 SHW 05/03/2002 15/03/2002 10
15 SHW 19/03/2002 28/03/2002 8
16 SHW 09/04/2002 25/04/2002 15
17 SHW 03/07/2002 05/07/2002 4
18 SHW 15/07/2002 02/08/2002 15
19 SHW 15/07/2002 02/08/2002 15
20 SHW 07/08/2002 06/09/2002 22
21 STW 26/08/2002 13/09/2002 15

Pt. No. Medical Visits PT hours PT Grade
1 4 Consultant 41 (Inc! 7 Hydro) 48 Senior
2 2 Consultant; 1 NCHD 44 (incl 10 Hydro) 54 Basic Grade
3 2 Consultant; 1 NCHD 57 (Incl 10 Hydro) 67 Basic Grade
4 3 Consultant; 1 NCHD 53,5 (incl 9 Hydro) 62.5 Senior
5 1 Consultant 13.5 (incl 3 Hydro) 16.5 Basic Grade
6 3 Consultant 43 (incl 8 Hydro) 51 Senior
7 4 Consultant 40.5 (incl 8 Hydro) 48.5 Basic Grade
8 2 Consultant, 1 NCHD 48 (incl 9 Hydro) 57 Basic Grade
9 2 with Reg 24 (incl 3 Hydro) 27 Basic Grade

10 2 Consultant; 1 NCHD 60 (incl 11 Hydro) 71 Basic Grade
11 3 Consultant 42 (incl 7 Hydro) 49 Basic Grade
12 2 Consultant; 1 NCHD 46 (incl 7 Hydro) 53 Basic Grade
13 2 Consultant 42.75(incl 8 Hydro) 50.75 Senior
14 1 Consultant; 1 NCHD 28.5 (incl 4 Hydro) 32.5 Basic Grade
15 3 Consultant 13 (inch 3 hydro) 16 Basic Grade
16 3 Consultant, 1 NCHD 38.5 (+ 9 Hydro) 47.5 Basic Grade
17 1 Consultant 10.5 (+2 hydro) 12.5 Senior
18 2 NCHD 1 Consultant 43.75 (+ 7 Hydro) 50.75 Basic Grade
19 1 Consultant, 2 NCHD 45.5 (+ 8 Hydro) 53.5 Basic Grade
20 4 Consultant, 2 NCHD 61.25 (+9 Hydro) 70.25 Senior
21 3 Consultant 50.75 (+ 10 Hydro) 60.75 Senior
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Appendix 14 continued

Inpatient Hospital Costs

Pt. No. OT hours OT Grade Social Work Podiatry IVIeds
1 3 Basic Grade 0 0
2 3.25 Basic Grade 0
3 7.5 Basic Grade 2
4 3 Senior 0
5 2.25 Basic Grade 0
6 5.5 Senior 0
7 2 Basic Grade 0
8 10.5 Basic Grade 3
9 2.5 Basic 0 nil

10 12.5 Senior 1.5
11 2 Basic 0 0
12
13

24
21

Senior
Senior

1 1 1
O 

1 o
14 9 Senior 1
15 9 Senior 1.5
16 6 Senior 2
17 1.5 Senior 0
18 6.75 Senior 4
19 4.25 Senior 1
20 6.5 Senior 0
21 5.75 Senior 0

Pt. No. X-Rays
1 Chest/Shds/Hands/Feet/Ankles/ Hip (L)
2 Shds/Hand 1/ Foot 1/ Csp
3 Shd/Hands/Csp/Knee/Feet
4 Feet/Chest/Hlps/Knees/Shds/Ankles/Hands/Wrists
5 0
6 Hands/Feet/Knees/Shds
7 Shoulders
8 Feet/Hands/Knees
9 Hands/Feet/Knees

10 Feet/Hands/Knees
11 CSP by 2/ Shds/knees/ankles
12 L ankles + 1 wrist
13 0
14 Hands 19/2/02
15 Foot/Hands/Csp/Ankles
16 Csp/Hands/Feet/Nasal Sinuses/Pelvls/Knees/Chest
17 0
18 0
19 pelvis, knees, ankles, hands, feet
20 Chest/knees/elbow Duplex Doppler Carotid U/S
21 0
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Appendix 14 continued

Inpatient Hospital Costs

Pt. No. Blood Tests
1 LFT/ANA by 1; FBC x 2 CRP by 3
2 RF/CRP/MSU/LFT/FOB by 1; FBC by 2
3 FBC by 2; CRP/LFT/FSF/Prolactin by 1
4 FBC/CRP by 3; LFT by 3; RF/INR/ Prothrombin/ANA by1
5 FBC/CRP by 2
6 FBC/CRP by 2; RF/ANA by 1
7 FBC/CRP by 2. RF, /LFT/ANA by 1
8 ESR/CRP by 2. Biochem/FBC/RF/ANA by 1
9 FBC/CRP by 2; ANA/LFT/RF by 1

10 FBC by 3/CRP by 4/ ANA/RF/ Biochem by1
11 FBC/CRP by 2 RF/LFT/APTT/APTT control/by 1. Prothrombin/INR by 2
12 FBC/CRP/Biochem by 2 RF by 1
13 FBC/CRP by 2 RF/Biochem by 1
14 FBC/ESR/CRP/Biochem by 3, Aldolase/ANA /Thyroid Fxn/RF by 1
15 FBC/ESR/CRP/Biochem by 2
16 Biochem by 1. FBC/RF/CRP by 2
17 FBC/ESR/CRP/Biochem
18 FBC/ESR /Biochem/CRP by 2
19 RF/CRP/Biochem/FBC by 2. ANA by 1
20 CRP/ FBC/ESR/ RF/ Biochem by 2
21 FBC/ ESR/CRP by 2

Pt. No. Bone Scans Injections
1 0 0

2 0 0

3 0 0

4 0 3: knee/shd/A-C
5 0 0

6 0 0

7 0 0

8 0 0

9 0 0

10 0 0

11 0 0

12 0 L Wrist
13 0 L Hip 20 mg Adcortril + 2 Lignocaine

14 0 0

15 0 0

16 0 0

17 0 0

18 1 dexa Nil
19 0 0

20 1 dexa Rt Knee 20ml Adcarytyl. Both wrists 10ml Adcartyl

21 0 0
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Appendix 15

Inpatient Patient Costs

T ravel
Pt. No Travel Expenses Calculation Total

1 6 journeys from Navan Rd to HX 6 x 4  Miles X 93.04 22.32
2 4 trips/own car/Clonskeagh to HX 4 by 3 Miles by 93.04 6.51
3 6 trips/friends car/Monkstown to HX 6 x 9  Miles X 93.04 50.24
4 8 journeys/own car/Ballinteer to HX 8 x 2  Miles x 93.04 14.89
5 Study Taxi £7 and Son's Car. 2 miles 8.89 + 1 by 2 Miles x 93.04 10.75
6 8 journeys/10 miles to HX(one way) 8 X lOmiles x 93.04 74.43
7 6 journeys/2 miles (one way) to HX 6 x 2  miles x 93.04 11.16
8 5 by Bus(Pass)/1 by son's car 3 + 10.5 miles by 93.04 29.3
9 8 journeys/3 miles(one way)/son's car 8 x 3 X 93.04 = 19.54 19.54

10 £5 Study Taxi/ £25 own taxi/1 by son's car 30 + 1.86 31.86
11 €12/ 20miles(one way)by son's car by 4 journeys 12 + 80miles x 93.04 86 43
12 6 journeys Santry to HX. 6 X 6 X 93.04 33.49
13 Daughter drove pt. 12 journeys. In leisure time 1 2 x 3 X 9 3 . 0 4 33.49
14 1. Daughter by 1. 2. Friend by 1 3. Boyfriend by 2 4 by 12 Miles by 93.04 44.65
15 4 times, husband's car by 0.5 miles to HX 4 X 0.5 X 93.04 18.61
16 6 times wifes car 6 x 8  Miles X 93.04 44.65
17 NDA money 46
18 16 euro taxi + Husband gave lift 4 times 16 + 4 by 3 Miles x 93.04 27.16
19 Friend (1)+ daughter (5) gave lifts 6 x 1 1  Miles X 93.04 61.4
20 Husband: 10 journeys by 40 miles each 10 x40  x93.04 372.16
21 Husbands car: 12 journeys by 6 miles 6 x 1 2  X 93.04 66.99
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Appendix 15 continued 

Inpatient Patient Costs

Child Care Home Help
Pt. No Child Care Costs Home Help

1 0 0
2 0 1 a week by 3 hours: 90
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0

10 0 0
11 0 0
12 €30 daughters travel t 0
13 0 0
14 0 0
15 0 0
16 0 0
17 0 0
18 0 0
19 0 0
20 0 0
21 0 0

Carer
Pt. No Carers Costs

1 0 0
2 0 0
3 0 0
4 Husband drove her to/from HX: 8 journeys, 30 mins each, retired 98.908
5 £20: son's time off work 25.4
6 0 0
7 0 0
8 son’s leisure time by 3 hours 74.181
9 son self employed: 8 journeys by 3 miles 98.908

10 0
11 son's leisure time to transport patient by 8 hours 197.816
12 Husband self employed. 6 journeys, by 45 mins each 111.2715
13 daughters leisure time to drive pt to HX: 12 journeys, 30 mins each 148.362
14 Daughter off work by 2 hrs/Friends/Boyfriends leisure time by 5 173.089
15 Husband's leisure time by 10 mins each way 24.727
16 Wifes time (2 hrs each joumey by 6) off work 296.724
17 0 0
18 husband took flexi time for lifts: 4 journeys by 20 mins 24.727
19 6 journeys (friend) by 1 hr each 148.362
20 Friend/daughter 2 hours off each, 10 journeys 494.54
21 Husband's time collecting her :12 journeys by 30 mins 148.362
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Appendix 15 continued 

Inpatient Patient Costs

W o rk
Pt. No No of Days Work Expenses Status Total Work Cost

1 15 retired not working 370.93
2 10 red. Contributory not working 247.29
3 13 housewife housewife 1285.804
4 19 husbands pension housewife 1285.804
5 4 disability pension not working 98.908
6 15 disability pension not working 370.93
7 12 admin work working 1186.99
8 14 unemployed unemployed 346.178
9 10 contributory pension not working 247.29

10 20 Disability Allowance £70p/w not working 494.54
11 10 Retirement Pension CIF not working 247.29
12 15 housewife housewife 1285.804
13 15 housewife housewife 1285.804
14 10 office work working 980.08
15 8 house wife housewife 1285.804
16 15 retired not working 370.93
17 4 housewife housewife 1285.804
18 15 earns 100 euro a week: off by 3 weeks working (P/T) 741.87
19 15 retired. Husband's Pension not working 370.93
20 22 retired not working 543 99
21 15 housewife housewife 1285.804
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Appendix 15 continued

Inpatient Patient Costs

Admission Expenses Medication
Pt. No Expenses for adm Total Medication Costs

1 0 0 £42 per month
2 0 0 £42 per month
3 0 0 medical card
4 87.63 87.63 £42 per month
5 38.1 38.1 medical card
6 33.02 33.02 £42 per month
7 0 0 £42 per month
8 0 0 medical card
9 27.9416 27.94 medical card

10 0 0 medical card
11 € 35 35 £42 per month
12 clothes €50 + BUPA €320 370 €53 per month
13 €46 46 €42 euro per month
14 €40 dressing gown/pj's 40 €53 per month
15 €105 runners/clothes 105 medical card
16 €100 toiletries 100 medical card
17 € 40 40 medical card
18 50euro 40 VHI
19 30 euro 30 medical card /vhi
20 50 euro clothes 50 VHI
21 50 euro 50 VHI

Pt. No Aids and Appliances A & A total Complementary Therapies
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 7.62 7.62 0

10 0 0 0
11 0 0 0
12 Shoes €220 220 0
13 €42 tap covers + pillow 42 0
14 0 0 Homeopathy €100
15 0 0 0
16 0 0 0
17 0 0 0
18 12.7 12.7 0
19 30 30 0
20 58.5 58.5 0
21 0 0 0
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Appendix 16

Outpatient Hospital Costs

Pt No No. of Visits Start Date Finish Date PT hours PT Grade
1 5 05/10/2000 20/12/2000 4.25 Senior
2 5 17/11/2000 02/03/2001 5.75 Senior
3 3 17/12/2001 13/02/2001 4 Senior
4 6 24/01/2001 05/03/2001 3 Senior
5 5 16/01/2001 30/04/2001 2.5 Senior
6 6 05/03/2001 21/05/2001 4.75 Senior
7 3 01/06/2001 05/07/2001 2 Senior
8 7 13/06/2001 20/12/2001 4.25 Senior
9 5 28/05/2001 05/07/2001 3 Senior

10 8 07/08/2001 30/10/2001 4.5 Basic Grade
11 7 09/08/2001 27/09/2001 4 Basic Grade
12 6 11/01/2002 04/03/2002 3.75 Senior
13 9 17/04/2002 10/07/2002 4.25 Senior
14 5 15/04/2002 03/07/2002 4.75 Basic Grade
15 3 19/06/2002 27/08/2002 1.5 Basic Grade
16 7 19/07/2002 14/10/2002 4 Basic Grade
17 8 07/07/2002 10/09/2002 4.25 Basic Grade
18 6 12/08/2002 14/10/2002 3.25 Basic Grade
19 5 02/09/2002 14/10/2002 3 Basic Grade

Pt No OT (hrs) OT Grade SW (hrs)
1 0 Basic Grade 0
2 0 Basic Grade 0
3 0.45 Basic Grade 1
4 3.5 Basic Grade 0
5 1 Basic Grade 0
6 2.5 Basic Grade 0
7 1.75 Basic Grade 0
8 3.5 Basic Grade 0
9 1.75 Basic Grade 0

10 2 Basic Grade 0
11 1.5 Basic Grade 0
12 2 Basic Grade 0
13 1.5 Senior 0
14 0 0 0
15 2 Senior 0
16 3.75 Senior 0
17 3 Senior 0
18 3 Senior 0
19 1.5 Senior 0
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Appendix 16 continued

Outpatient Hospital Costs

PtNo Med Reviews Consultant NCHD Education (hrs)
1 1 NCHD 0 1 0
2 2 NCHD 0 2 0
3 3 Consultant 3 0 0
4 1 NCHD 0 1 0
5 2 (NCHD) 0 2 0
6 2(0F) 2 0 0
7 1 Consultant 1 0 1
8 2 Consultant 2 0 0
9 1NCHD 0 1 0

10 2 OF, 1 NCHD 2 1 1
11 1 NCHD 0 1 0
12 1 NCHD 0 1 0
13 2 NCHD 0 2 1
14 2 NCHD 0 2 0
15 1 NCHD 0 1 0
16 1 OF, 2 NCHD 1 2 0
17 1 Consultant 1 0 3
18 1 NCHD 0 1 1
19 2 NCHD 1 2 0

PtNo Orthotics (costs) X-Rays Cost
1 0 nil 0
2 0 nil 0
3 370 nil 0
4 0 nil 0
5 0 nil 0
6 0 nil 0
7 0 nil 0
8 nil 0
9 0 Both l<nees 100

10 1 0 0
11 1 Shd/Chest/Hands 150
12 0 0 0
13 0 Feet, Hands, Chest 200
14 0 0 0
15 0 0 0
16 30 minutes foot din CSP, Hands Feet 230
17 0 A-P Pelvis, Shds, Hands, feet, Knees (21/6/02) 430
18 30 mins foot clinic 0 0
19 0 8/5/05 Knee, Hands, Feet 200
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Appendix 16 continued

Outpatient Hospital Costs

Pt No Blood Tests Total Cost
1 FBC/CRP/LFT/ ESR by 2. anaemia profile( vit b12, folate,ferritin) 200
2 FBC/LFT/CRP by 2 (+ ESR) 140
3 FBC/CRP by 2 (+ ESR) 90
4 FBC/CRP/LFT by 2 (+ ESR) 140
5 FBC/LFT/ by 3/CRP by 2. ANA/RF by 1 (+ ESR) 250
6 FBC/LFT/CRP by 3 (+ ESR) 210
7 FBC/CRP/LFT by 3 (+ ESR) RF by 1 230
8 CRP by 1, FBC + ESR by 3, LFT by 2 145
9 FBC/LFT by 1 (+ ESR) 50

10 CRP/ESR by 1. LFT/FBC+ESR/CRP by 2 170
11 RF by 1; FBC (+ ESR)/CRP by 2; LFT by 2 Choi by 1 180
12 FBC/CRP by 2 (+ ESR) 90
13 FBC + ESR by 3, LFT by 2 and CRP by 2 165
14 FBC/ESR + CRP by 2 90
15 FBC/ESR + CRP by 21 LFT by 1 115
16 FBC/ESR + CRP by 2 LFT by 1 115
17 FBC (+ ESR)+ CRP by 3, RF by 1, LFT by 2 180
18 FBC + ESR by 2, CRP by 1, LFT by 2 120
19 FBC + ESR/ CRP by 2, LFT by 1 105

Pt No Bone Scans Medications Injections
1 0 0
2 1 0
3 0 0
4 0
5 0 0
6 1 0
7 0 0
8 0 0
9 0 0

10 0 0
11 0 0
12 0 0
13 0 0
14 1 20/3/02 1
15 0 0
16 0 0
17 0 0
18 0 0
19 0 0
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Appendix 17

Outpatient Patient Costs

Travel
Pt. No Travel Expenses

1 Dublin bus + taxi: £28.8 1.40 x 4= 5.50 + 36.58
2 Killiney to SARC: own transport: £29,2 5 X 6 X 93.04
3 Taxis own pocket: £68
4 Bus pass: Wicklow to SARC 40 miles by 2 x 6 x 93.04
5 Wicklow to SARC: own car £330
6 Dublin Bus: Dun Laoghaire to SARC: £12
7 Dublin Bus: Rathfarnham to SARC £11.4
8 Study Taxi £114.7
9 Dundrum to SARC: own transport 2 x 5 x 9 3 .0 4

10 Clane to SARC by 8: own transport 25 x 8 x 9 3 .0 4
11 bus pass by 6 Rathfarnham to SARC + £88.90 Study Taxi 9.12 +112.9
12 Euro135.54 Study Taxi
13 0 as en route to work
14 Study Taxi £114.7
15 own transport. 10 miles journey 1 0 x 3 x 9 3 .0 4
16 own transport Dart by 1 euro each way by 5 journeys 5
17 Study Taxi:500 euro. Own transport once 500 + 81.88
18 6 journeys to SARC by 14 miles each round trip 6 x  14x93.04
19 2 Journeys on bus (free). 3 journeys own car (60 miles round) 3 by 60x93.04  + 20

Pt. No Total (Euro) No. of Visits
1 42.08 5
2 27.91 5
3 86.36 3
4 446 .59 6
5 419.1 5
6 15.24 6
7 14.48 3
8 145.67 7
9 9.3 5

10 186.08 8
11 122.02 7
12 135.54 6

13 0 9
14 114.7 5
15 27.91 3

16 5 7

17 581.88 8
18 78.15 6

19 187.47 5
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Appendix 17 continued

Outpatient Patient Costs

W ork
Pt. No Work Expenses Status

1 time off: Hotel Service worker working
2 69.6 working P/T
3 retired not working
4 retired not working
5 housewife housewife €10 p/h or ave industrial wage
6 retired (contributory) not working
7 time off: cleaner working P/T
8 retired not working
9 invalidity pension not working

10 disability pension not working
11 contributory pension not working
12 time off work working
13 0 as flexi time working
14 retired not working
15 flexi time working
16 voluntary work. Carer voluntary work €2.18 per hour by 3 hrs a day
17 housewife housewife €10 p/h or ave industrial wage
18 self employed working
19 disabled not working

Pt. No Calculation Total
1 98.916 X 5 494.58
2 49.458 X 5 247.29
3 24.727 X 3 74.181
4 24.727 X 6 148.362
5 400 or 494.58
6 24.727 X 6 148.362
7 49.458 X 3 148.374
8 24.727 X 7 173.089
9 24.727 X 5 123.635

10 24.727 X 8 197.816
11 24.727 X 7 173.089
12 98.916 x 6 593.496
13 98.916 x 9 890.244
14 24.727 x 5 123.635
15 98.916 x 3 296.748
16 45.78
17 640 or 791.328
18 98.916 x 6 593.496
19 24.727 X 5 123.635
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Appendix 17 continued

Outpatient Patient Costs

Child Care Home Help Carers
Pt. No Child Care Costs Home Help Carers Costs

1 0 0 0
2 0 0 0
3 0 76.2 0
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 0 0 0

10 0 0 0
11 0 0 0
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0

GP PHN Medication Aids and Appliances
Pt. No GP Costs Totals PHN Medication Costs Aids and Appliances

1 0 0 0 42 per month 0
2 0 0 0 £42 per month 0
3 28 36.12 0 £42 per month 0
4 0 0 0 medical card 0
5 0 0 0 £42 per month 0
6 100 127 0 £42 per month 0
7 1 visit 40 0 medical card 0
8 0 0 0 medical card 0
9 0 0 0 £42 per month 106

10 0 0 0 medical card 0
11 25 31.75 0 £42 per month 0
12 0 0 0 42£ per month 0
13 0 0 0 €53 per month 0
14 0 0 0 medical card 0
15 0 0 0 €53 per month 0
16 0 0 0
17 1 visit 40 0 medical card € 50
18 0 0 0 €65 per month scheme 0
19 0 0 0 Medical Card 0
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Appendix 17 continued

Outpatient Patient Costs

Child Care Home Help Carers
Pt. No Child Care Costs Home Help Carers Costs

1 0 0 0
2 0 0 0
3 0 76,2 0
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 0 0 0
9 0 0 0

10 0 0 0
11 0 0 0
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
16 0 0 0
17 0 0 0
18 0 0 0
19 0 0 0

GP PHN Medication Aids and Appliances
Pt. No GP Costs Totals PHN Medication Costs Aids and Appliances

1 0 0 0 42 per month 0
2 0 0 0 £42 per month 0
3 28 36.12 0 £42 per month 0
4 0 0 0 medical card 0
5 0 0 0 £42 per month 0
6 100 127 0 £42 per month 0
7 1 visit 40 0 medical card 0
8 0 0 0 medical card 0
9 0 0 0 £42 per month 106

10 0 0 0 medical card 0
11 25 31.75 0 £42 per month 0
12 0 0 0 42£ per month 0
13 0 0 0 €53 per month 0
14 0 0 0 medical card 0
15 0 0 0 €53 per month 0
16 0 0 0
17 1 visit 40 0 medical card € 50
18 0 0 0 €65 per month scheme 0
19 0 0 0 Medical Card 0
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Appendix 17 continued

Outpatient Patient Costs

Chiropody Alternative Therapies
Pt. No Outpatient Visits Chiropody Alternative Therapies

1 1 0 0
2 2 0 0
3 150 15 76.2
4 1 0 0
5 2 with NCHD 0 0
6 2 with OF 0 0
7 1 0 0
8 1 0 0
9 1 0 0

10 3 0 0
11 1 0 0
12 1 private clinic 0 0
13 1 0 0
14 1 0 0
15 1 0 0
16 0 0
17 1 0 0
18 1 0 378
19 1 0 0

Household budget
start tx finish tx S to F 38.99 per day

Pt. No no. of days from adm to d/c No. of Visits
1 04/10/2000 20/12/2000 77 3002.23 5 194.95
2 17/11/2000 02/03/2001 103 4015.97 5 194.95
3 17/01/2001 30/04/2001 103 4015.97 3 116.97
4 17/01/2001 13/02/2001 27 1052.73 6 233.94
5 24/01/2001 01/03/2001 43 1676.57 5 194.95
6 05/03/2001 21/05/2001 77 3002.23 6 233.94
7 01/06/2001 05/07/2001 34 1325.66 3 116.97
8 06/06/2001 20/12/2001 197 7681.03 7 272.93
9 28/05/2001 05/07/2001 38 1481.62 5 194.95

10 08/08/2001 30/10/2001 83 3236.17 8 311.92
11 10/08/2001 27/09/2001 48 1871.52 7 272.93
12 10/01/2002 04/03/2002 53 2066.47 6 233.94
13 17/04/2002 10/07/2002 84 3275.16 9 350.91
14 15/04/2002 03/07/2002 79 3080.21 5 194.95
15 19/06/2002 27/08/2002 69 2690.31 3 116.97
16 07/07/2002 10/09/2002 65 2534.35 7 272.93
17 19/07/2002 14/10/2002 87 3392.13 8 311.92
18 12/08/2002 14/10/2002 63 2456.37 6 233.94
19 02/09/2002 14/10/2002 38 1481.62 5 194.95
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Appendix 18 

ACR Functional ClassiHcation Criteria

American College of Rheumatology 

Classification o f global functional status in rheumatoid arthritis

Class 1
Completely able to perform usual activities of 
daily living (self-care, vocational, and 
avocational)

Class II Able to perform usual self-care and vocational 
activities, but limited in avocational activities

Class III Able to perform usual self-care activities, but 
limited in vocational and avocational activities

Class IV Limited in ability to perform usual self-care, 
vocational, and avocational activities

* Usual self-care activities include dressing, feeding, bathing, grooming, and toileting. 
Avocational (recreational and/or leisure) and vocational (work, school, homemaking) activities 
are patient-desired and age- and sex-specific.
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Appendix 19 

ESR Raw Data Clinical Results

Inpetierts (Sh Baseline Start Rnish Fdlovip CXipetients Na Baseline Start. Finish FdlcwHp.
1 28 25 16 13 1 54 32 23 56
2 4 6 * 5 2 * 22 15 10
3 * 18 ★ 51 3 19 13 31
4 73 81 23 57 4 48 48 30 53
5 44 8 8 4 5 15 ■k 18 *

6 84 32 * ★ 6 38 41 51 10
7 52 44 * 34 7 •k 34 9 29
8 7 2 2 2 8 8 18 8 7
9 9 13 8 * 9 62 68 81 *

10 34 9 19 19 10 11 15 7 51
11 22 7 7 9 11 8 10 9 8
12 49 48 33 58 12 33 14 •k 14
13 13 19 22 7 13 10 12 16 ★

14 44 40 31 30 14 16 18 19 14
15 56 54 56 13 15 40 23 34 8
16 ★ 8 8 8 16 2 2 2 2
17 * 15 15 * 17 23 21 16 10
18 10 12 8 * 18 ★ 30 28 36
19 13 11 12 12 19 19 16 16 29
20 18 101 34| 8
21 7 8 6 6
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A ppendix 20 

C R P Raw Data C linical Results

Fdkwip iQipdiats Sat Rrish RdlcwipFinish
176

138

127
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Appendix 21 

VAS Raw Data Clinical Results

InpetientsNh E&Bdine Start Rrish Fdlcwap CutpdientsNh Baseline Start Rnish Fdlcwip
1 7.5 8.6 1.9 69 1 3 21 06 67
2 6.3 05 25 5.7 2 98 07 05 06
3 0.6 28 3 5 a 4.9 1.1 3.6 5.7
4 8.4 4.9 03 3.1 4 06 0.2 3.6 24
5 7.06 3.8 03 1.5 9 4.8 4.1 1.2 1.8
6 21 1.1 01 ★ & 66 3.2 5 4.7
7 01 02 02 01 7 4.0 59 0 0
8 5.1 03 08 91 a 5.1 lA Q 23
9 5.7 5.6 28 ★ 9 73 54 61 *

10 8.4 8.5 05 3.6 10 08 26 1.2 93
11 3.3 27 23 23 11 2 55 04 4.2
12 3.y 5.5 1.9 64 12 as 79 24 05
13 1.̂ 1.7 3 2 3.3 5.4 1.8 3
14 5.5 21 1.5 24 14 21 23 1.6 07
15 5.5 21 1.5 1.2 1S 1.2 09 07 02
16 4 07 06 02 16 4.1 3,5 3.3 3.4
17 4.2 4.1 04 85 171 0.6 02 0
18 3.8 3.8 22 26 1̂  3.7 4.9 69
19 64 76 26 1.8 19 3 4.9 1.5
20
21

4.7 9 67 71 1  j

3.3 27 0.3 0.1
- . . . . . . . . . . . . . . . - . . . . . . . ..
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Appendix 22 

EMS Raw Data Clinical Results

f c d e r t s Nb iBasdins IStat iRii s h iFdlcwMP Q J tp d ie ts f^ B a s d ir e  i8srt. R r i^  Fdlcw i p
r     M  4a        W  ...........  { ...............2   q    ̂ d     0
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Appendix 23

Grip Strength Raw Data Clinical Results

Inpdielsl Etedine 8at Rrish Fdlcwip Qipdiet EfeBdine Istat Rrish Rdkmp
21.96 181 2365 285 915 813 11.8 7
1634 19.67 21.6 2D.45 6£ 11.4 188 1815

64 38 484 24 9ie 11.6 125 1016
53 62 77 916 2£ 1.6 35 266

9.46 965 181 133 34 416 1.2 26
166 186 2ai6 •k 26 2 11.9 10

14.16 1Q6 1Q3 1265 56 706 123 13
253 2516 2615 15 &2A 815 88 53
168 181 21.9-k 2£ 31 1.96 it

131 43 86 965 17.4 135 16 648
238 l A l 3Q5 3215 1475 14.4 14.65 14.16
596 88 1Q8 5.48 2£ 33 35 4

3 3 25 25 4£ 9.4 183 11.3
134 14.3 153 19.6 li.e 86 931 1234
7.9 49 516 923 366 M3 36 33l16

865 89 916 10.̂ 5f 96 965 129
86 916 996 599 IQc 126 14.5*

123 9 158 1583 26e 199 27.69 11.45
4.6 76 93 11.4 29.?\ 328 40 21.6
64 316 6 56
95 746 16 1916
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Appendix 24 

Tender Joint Raw Data Clinical Results

Tender Joint Count
Inpatients Outpatients

Pt. No Baseline Start Finish 6 months Baseline Start Finish 6 months
1 23 9 3 ? 1 1 1 5
2 7 3 7 2 4 12 0 0
3 3 1 1 4 9 0 0 3
4 17 13 1 14 1 0 0 0
5 23 14 13 0 27 21 5 7
6 3 1 2 * 28 3 14 15
7 1 5 2 2 10 0 0 0
8 2 4 1 * 4 3 8 9
9 9 7 9 8 17 7 9 *

10 4 10 0 6 10 11 5 23
11 8 7 i 4 17 14 13 14
12 1 7 9 2 4 2 4 0 0
13 5 4 6 1 9 7 7 12
14 3 11 7 6 1 3 5 2
15 11 6 1 3 9 4 4 6
16 5 4 5 6 6 5 4 0
17 11 6 3 11 14 9 5 *

18 6 8 2 7 5 5 4 8
19 14 14 11 2 17 14 6 6
20 19 15 5 11
21 6 9 3 0
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Appendix 25 

Swollen Joint Raw Data Clinical Results

inpatiente
S w o l le n  J o in t  C o u n t

Outpatients
Pt. No Baseline Start Finish 6 months Baseline Start Finish 6 Months

1 1 7 0 8 6 9 . 22
2 7 1 2 2 14 5 10 12
3 14 3 1 7 8 4 4 6
4 15 25 23 5 17 23 24 11
5 22 21 0 0 25 22 9 11
6 6 4 0 * 22 4 12 8
7 7 11 4 2 18 20 0 0
8 9 5 1 * 15 13 9 6
9 5 3 2 7 8 4 4 1

10 8 8 1 6 12 16 4 22
11 6 2 0 1 ^ 13 22 12 1
12 5 7 2 5 2 5 0 0
13 4 3 3 1 8 7 7 12
14 7 10 6 3 1 1 2 1
15 9 7 1 2 9 4 4 4
16 2 3 5 6 5 6 3 0
17 11 6 1 11 15 3 1 *

18 5 4 0 4 5 5 2 8
19 12 16 10 3 11 3 1 4
20 16 14 5 9
21 7 4 0 0
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Appendix 26

Timed “Up &  Go” Raw Data Clinical Results

T im ed  "U p & G o" 1'es t
Inpatients Outpatients

Pt. No. Baseline Before After 6 months Baseline Before After 6 months
1 13.29 13.75 12.6 11.93 14.22 11.56 11.44 11.09
2 11.1 10.87 10.06 10.46 13.22 9.12 8.88 8.74
3 21 19.97 19.94 15.63 8.86 7.69 7.69 7.93
4 21.55 25.58 15.61 11.03 12.09 13.69 13.03 13.47
5 19.93 15.57 12.7 10.67 21.25" 22.22 20.65 16
6 10.04 9.07 9.86 * 26.22 17.74 18.37 14.83
7 9.49 8.97 8.47 7.48 12.81 11.98 11.25 9.76
8 10.89 9.66 8.99 8.59 36.75 66.14 29.27 29.2
9 13.85 13.07 8.69 11.84 11.28 10.96 11.88 *

10 13.47 23.04 14.89 14.89 9.59 11.03 12.76 14.58
11 8.19 8.38 7.03 7.29 15.5 14.71 16.01 15.77
12 11.76 10.53 9 9.69 11.6 9.7 8.73 10.87
13 14.96 9.92 10 73 14.91 7.78 13.14 11.1 9.77
14 17.02 17.57 17.67 16.47 14.61 24.99 13.36 13.84
15 8.09 8.79 7.32 6.24 7.69 8.96 7.58 *

16 23.54 12.57 9.94 9.61 18.51 21.49 16.73 18.19
17 10.27 10.98 9.63 11.7 '9'. 17 11.17 9.73
18 12.59 12.26 8.99 12.89 8.27 11.23 7.38 11.25
19 16.87 20.97"" 11.77 11.15 12.33 9.37 8.45 9.19
20 13.81 30.29 9.82 11.97
21 9.29 9.66 8.73 8.64
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Appendix 27

AIMS2 Raw Data Clinical Results

A rthr it is m p a c t  M e a s u r e m e n t  S c a le  2
Inpatients Outpatients

Pt. No. Baseline Before After 6 months Baseline Before After 6 months
1 39.8 55.56 50.73 40.68 44.37 36 53.104 38.7
2 57.36 62.49 63.03 66.788 64.8 58.81 20.68 16.17
3 45.11 40.02 44.4 55.77 42.01 18.88 12.25 35.344
4 76.74 71.74 40.514 49.352 55.74 56.32 55.07 63.161
5 94.214 94.214 34.143 * 77.1 73.2 79.8 75.6
6 46.057 30.1 28.18 * 60.8 80.68 54.9 41.252
7 32.69 27.43 30.221 22.217 21.5 36.7 3.5 *

8 ★ 56.68 75.493 * 60 02 92.7 67.245 58.487
9 35.6 27.72 24.97 * 33.3 33.3 34.563 *

10 65.475 71.45 46.6 54.979 56 54.91 ).038 *

11 56.098 43.266 44.807 54.483 67.24 66.19 48.19 59.11
12 48.526 47.688 57.11 63.985 45.94 37.602 19.094 17.47
13 51.606 41.727 46.934 58.446 82.9935 84.909 77.69 81.532
14 61.624 56.628 61.212 34.447 31.553 23.426 28.59
15 91.632 83.046 64.079 44.893 35.678 * 32.432 41.19
16 * * 62.317 * 43.227 * * *

17 78.917 40.815 45.903 77.339 78.743 73.36 58.653 61.446
18 85,323 77.491 64.86 * 36.553 48.274 36.676 42.647
19 68.37 61.907 59.358 37.684 45.36 54.112 45.276 55.825
20 66.228 67.325 42.42 51.184
21 42.598 54.815 8 11.84
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Appendix 28

SEIQoL Raw Data Clinical Result

Schedule fo r the Evaluation of the Ind ividual Quality of life
Inpatients Outpatients

Pt. No. Baseline Before After 6 months Baseline Before After 6 months
1 85.5 64.5 75.2 68.95 62.9 69.5 71.6 72,72
2 83.4 73.6 91.23 71.56 45.2 65.15 84.22 87,73
3 71.79 78.79 60.25 57.12 68.2 84.2 80.07 54,39
4 55.4 72.87 68.18 64.38 39.65 30.4 43.2 51,22
5 15.13 15.13 64.52 38.06 59.65 60.65 36,69 72,11
6 57.16 61.24 59.15 * 54.33 87.9 79,72 84,95
7 87.11 90.38 89.08 93.7 58.57 80.29 88,75 94,27
8 28.76 63.71 66.98 26,27 55.59 66.87 70.15 47,96
9 74.02 84.04 82.7 84.18 85.75 87.72 62.55 *

10 62.95 36.91 51.42 40,81 49.44 53,49 24.97 27,9
11 73.03 70.36 69.06 81.15 51.14 72.42 79.85 74,52
12 60.52 65.65 64.83 45.31 35.39 72,23 75.57 55.56
13 91.35 85.12 97 03 Q2 27 25.94 48,75 53.53 29.77
14 26.59 38.14 55.72 49.6 70.4 92,12 90.81 79
15 15.67 21.1 22.16 44.89 69.89 82,33 62.67 72.14
16 33.68 75.54 100 100 30.86' 49.55 59.02 61.98
17 37.7 67.97 92.71 32.87 53.7 47.52 * *

18 15.07 52.93 68.45 76.08 94.68 88.13 79.64 81.13
19 32.47 46.88 76.67 86.74 13.76 9.37 44,08 55.81
20 36.86 33.87 78.81 70.93
21 73.96 87.39 85.06 85.13
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Appendix 29 

DAS28 Raw Data Clinical Results

DAS28
Inpatients O utpatients
Baseline S tart Finish 6 m ths Baseline S tart Finish 6 m ths

5.88207 5.'2079? 3.30362 3.80973 4.5212 4.2921 3.56289 5.97392
3.60826 2.86451 * 2.65971 * 5.2681 3.16356 2 9483

★ 3.47369 * 5.14214 5.05571 2.7039 3.36089 4.67812
7.06843 7.17484" 4.58549 6.15569 4.93826 4.53689 4.21276 4.16449
7.33975 ^38078 1.73206 1.20804 6.86192”' * 4.60469 *

5.29797 3.9897 * ★ 7.5287 4.6198 6.44296 5.09845
4.55202 5.37617 ★ 4 1089 * 4.1783 1.8211 2 70568
3.16261 2.41739 1.71648 4c 4.11285 4.48298 4.34989 4.18623

3.9379 4.68783 2.03446 * 6.62908 5.5549 5.9014 ★

5.49564 4.27657 4.5028 4.60817 4.9329 5.42278 3.58828 7 45136
4.94819 3.65892 2.23591 3.3331 5.31603 5.58209 5.04928 4.29741
5.37855 5.7011 4.08633 5,11548 4.08633 4.04091 * 2.15513
4.05628 4.11937 4.50205 2.53831 4.57047 4.43882 4.6563 *

4.86847 5.91096 5.09697 4.73653 3.16328 ^69507 4.16603 3.31284
6.11626 5.4572 4.11037 3.5743 5.67039 4.34483 4.64033 3.81831

* 3.46543 3.76062 3.95423 2.84166 2.77712 2.41739 0.68402
* 4.42946 3.55723 ★ 5.96458 4.79983 3.91085 *

4.05839 4.35402 2.58737 ★ * 4.75987 4.3164 5.43509
5.4096 5.44536 5.00076 3.41768 5.8826 5.0428 4.03993 4.79193

6.19098 7.12289 4.85449 4.64515
3.91263 4.15126 156211 1.51457
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Appendix 30 
Histograms and Normality Tests

ESR
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Histogram of OP Bas, with Normal Curve
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CRP

Histogram of IP Bas, with Normal Curve
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Histogram of IP Finish, with Normal Curve
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Histogram of OP Finisii, witli Normal Curve
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EMS

Histogram of Bas IP, with Normal Curve
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Histogram of Finish IP, with Normal Curve
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VAS

Histogram of Bas Op, with Normal Curve
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Tender Joint Count

Histogram of Baseline IP, with Normal Curve
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Histogram of Finish OP, with Normal Curve
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Swollen Joint Count

Histogram of Baseline IP, with Normal Curve
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Histogram of Finish IP, with Normal Curve
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Histogram of Finish IP, with Normal Curve
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Histogram of Aft Ip, with Normal Curve
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SEIQoL

Histogram of Bas Ip, with Normal Curve
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Histogram of Finish IP, with Normal Curve
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Appendix 31

Sensitivity Analysis

Capital: 3%IP 3% OP 7% IP 7% OP Equipm ent 3% 5 yrs IP 3% 5 yrs OP
179,08 50.52 179.08 50.52 179.08 50.52

30.66 7.16 30.66 7.16 30.66 7.16
126,94 4.88 126.94 4.88 126.94 4.88
739.26 53.73 739.26 53.73 739.26 53.73
109.33 26.35 109.33 26.35 109.33 26.35

14.05 0.97 14.05 0.97 14.05 0.97
44.78 * 44.78 * 44.78 *

160.54 83.87 160.54 83.87 160.54 83.87
35.11 22.31 35.11 22.31 35.11 22.31
31.32 * 31.32 * 31.32 *

33.7 22.17 33.7 22.17 33.7 22.17
159.52 146.57 159.52 146.57 159.52 146.57
234.28 68.95 234.28 68.95 234.28 68.95

1000.27 129.9 1000.27 129.9 1000.27 129.9
135.76 66.55 253.11 124.05 191.34 93.79

61.74 40.81 61.74 40.81 58.36 38.58
157.88 * 157.88 * 157.88 *

* 223.67 * 223.67 * 223.67
52.66 139 23 52 66 139.23 52.66 139.23

661.86 296.62 661.86 296.62 661.86 296.62
1.43 0 1.43 0 1.43 0

98.35 0 98.35 0 98.35 0
0 0 0 0 0 0
* 14.46 * 14.46 * 14.46

4.28 4.01 4.28 4.01 4.28 4.01
17.3 8.21 17.3 8.21 17.3 8.21
4.76 23.91 4.76 23.91 4.76 23.91

52.03 * 52.03 * 52.03 *

* 0.79 * 0.79 * 0.79
Tota l 4146.89 1435.64 4264.24 1493.14 4199.09 1460.65
Ave 197.4709524 75.56 203.059 78.58632 199.9566667 76.87631579
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Appendix 31 continued

Sensitivity Analysis

7% 5yrs IP 7% 5yrs OP 3% lOyrs IP 3% 10yrs OP 5% 10 yrs IP 5% 10 yrs OP 7% lOyrs IP 7% lOyrs IP
179.08 50.52 179.08 50.52 179.08 50.52 179.08 50.52

30.66 7.16 30.66 7.16 30.66 7.16 30.66 7.16
126.94 4.88 126.94 4.88 126.94 4.88 126,94 4.88
739.26 53.73 739.26 53.73 739.26 53.73 739.26 53.73
109.33 26.35 109.33 26.35 109.33 26.35 109.33 26.35

14.05 0.97 14.05 0.97 14.05 0.97 14.05 0 97
44.78 * 44.78 * 44.78 * 44.78 *

160.54 83.87 160.54 83.87 160,54 83.87 160.54 83.87
35.11 22.31 35.11 22.31 35.11 22.31 35.11 22.31
31.32 * 31,32 * 31,32 * 31.32 *

33.7 22.17 33.7 22.17 33.7 22.17 33.7 22,17
159.52 146.57 159.52 146.57 159.52 146.57 159.52 146.57
234.28 68.95 234.28 68.95 234.28 68.95 234.28 68.95

1000.27 129.9 1000.27 129.90 1000.27 129.9 1000.27 129.9
191.34 93.79 191.34 93.79 191.34 93.79 191.34 93.79

65.19 43.09 31.33 20.70 38.06 22.88 34.61 25.15
157.88 * 157.88 * 157.88 * 157.88 *

* 223.67 * 223.67 * 223.67 * 223.67
52.66 139.23 52.66 139.23 52.66 139.23 52.66 139.23

661.86 296.62 661.86 296.62 661.86 296.62 661.86 296 62
1.43 0 1.43 0.00 1.43 0 1.43 0

98.35 0 98.35 0.00 98.35 0 98.35 0
0 0 0 0.00 0 0 0 0
* 14 46 * 14.46 * 14.46 * 14.46

4.28 4.01 4.28 4.01 4.28 4.01 4.28 4.01
17.3 8.21 17.3 8.21 17.3 8.21 17.3 8.21
4.76 23.91 4.76 23.91 4.76 23.91 4.76 23.91

52.03 * 52.03 * 52.03 * 52.03 *

0.79 * 0.79 * 0.79 * 0.79
4205 .92 1465.16 4172.06 1 ,442.77 4178 .79 1444.95 4175.34 1447.22

200 .281905 77.11368421 198 .669524 75.93526316 198.99 76.05 198 .825714 76.1694737
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