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Outcomes of a fatigue management intervention for people with post COVID-19 condition. 

ABSTRACT  
Objective
Fatigue is identified as one of the most prevalent and persistent problems reported by people with post COVID-19 condition that negatively impacts on everyday living and resumption of pre-COVID-19 lifestyle. A pilot occupational therapy fatigue management intervention was designed for patients presenting with post COVID-19 condition fatigue.
Design
A retrospective analysis was carried out following the delivery of the fatigue management intervention. Self-reported measures of fatigue, wellbeing, and health status were taken at baseline and repeated at two weeks post intervention. Baseline and post intervention scores were compared using nonparametric analysis.
Results
Sixty participants (73% female), median age 50.5 years (range 17 to 74), 93% reporting symptoms persisting for 12 weeks or longer, completed the fatigue management intervention. All participants reported moderate to severe fatigue impacting on everyday activity at baseline. The greatest impact of fatigue was on engagement in leisure and work activity. Statistically significant improvement in fatigue (p<0.001), wellbeing (P<0.001) and health status (P<0.001) were noted following the intervention. 
Conclusions
Findings indicate the potential of occupational therapy fatigue management interventions to enable self management strategies and reduce the negative impact of fatigue among people with post COVID-19 condition.
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What is Known
Fatigue is one of the more prevalent lasting symptoms reported by people with Post-COVID-19 condition that negatively impacts their resumption of pre-COVID activities.
What is new
A targeted fatigue management intervention that provides education on post COVID-19 fatigue and personalised implementation of self management strategies can result in lessening the negative impact of fatigue and improved sense of well being. 





Introduction
The first reports of SARS-CoV-2 outbreak resulting in COVID-19 emerged towards the end of 2019,  with rapid rates of transmission and infection. The World Health Organiztaion (WHO) declared the outbreak as a Public Health Emergency of International Concern at the end of January 2020. Continued international transmission and infection rates led to the WHO declaring the outbreak a global pandemic in March 2020.1 To the end of  March 2023, there have been 761 million confirmed cases of COVID-19 and over 6.8 million deaths reported globally.2  
While it is recognised that most people infected with SARS-Cov-2 make a full recovery, a proportion of individuals may present with long term pulmonary, cardiovascular, neurological and psychological effects.3  Previous research has indicated between 10-30% of people who tested positive for COVID-19 develop post-acute sequelae of COVID-19.4 Varying terminology has been used for this long term residual impact following SARS-CoV-2 infection with ‘post COVID-19 Condition’ as the recommended WHO terminology.3 The WHO clinical case definition of Post-COVID-19 Condition specifies that it occurs in individuals with a history of probable or confirmed SARS-CoV-2 infection, three months from onset of COVID-19 with symptoms lasting for at least two months that cannot be explained by an alternative diagnosis.3 
Evidence is still emerging regarding the prevalence of post COVID-19 condition. A prospective longitudinal French study reported a 27% prevalence of three or more persistent post-acute COVID-19 symptoms 12 months post initial diagnosis.5 A global prevalence of approximately 43% for post COVID-19 condition was extrapolated based on systematic review and meta analysis, translating to approximatley 200 million people worldwide experiencing long term health related consequencse of COVID-19.6 While exact prevalence rates are still evolving there is a definite pattern emerging of persistent symptoms reported by individuals presenting with post COVID-19 condition. The most common persistent symptoms reported by the WHO include fatigue, muscle ache, shortness of breath and headache,7 while Chen et al.6 reported fatigue, memory problems and dyspnea as the three most common symptoms. Two cohort studies involving six-month follow up of patients hospitalised for COVID-19 reported fatigue as the most common persistent symptom, other symptoms at six months included memory problems, concentration complaints, sleep disorders, depression/anxiety, and loss of independence in instrumental activities of daily living (IADL).8,9 Across all publications fatigue is emerging as the most consistently reported symptom among individuals with post COVID-19 condition. Prevalence rates of persistent fatigue vary from 23% in a review of studies reporting on up to 120 days post infection,6 to fatigue prevalence rates from 37% to 45% at 12 months post infection. 10,5  
The WHO Clinical management of COVID-19 living document 7 outlines areas of intervention for individuals with post-Covid-19 condition that include fatigue, breathing, cognitive function, mental health, and return to everyday activities and work. It is recognised that the post-COVID-19 condition involves impairments at a multi-system level that impact on everyday function and cause participation restrictions. Symptoms can occur in isolation or in clusters, and may be present over a prolonged period of time or relapse over time. As such, a coordinated care pathway involving specialist multidisciplinary rehabilitation professionals including occupational therapists is recommended to comprehensively address the level of impairment and resultant disability associated with post-COVID-19 condition.7,11
When addressing fatigue related to  post-COVID-19 condition the WHO clinical management guideline recommends that interventions should include education on the physical, cognitive, social and emotional impact of fatigue and recognition of individual patterns and triggers of fatigue. Self-management strategies such as activity management, pacing, energy conservation techniques, activity modification, inserting quality rest periods within daily schedules, and techniques to enhance quality of sleep and rest are all recommended as part of a post-COVID-19 fatigue management intervention.7 Additionally, the WHO clinical management guideline recommends that post-COVID-19 condition rehabilitation interventions be delivered using a variety of methods incorporating hybrid, in-person, and remote interventions via telemedicine, telephone, home based and outreach delivery.7 Given the recency of post-COVID-19 condition and the lack of direct evidence of effectiveness for these recommended interventions among the post-COVID-19 condition population, these WHO conditional recommendations are based on research findings from other patient groups with similar patterns and presentation of impairment.
[bookmark: _Hlk120873297]
[bookmark: _Hlk122100857]An occupational therapy fatigue management intervention, The Fatigue and Activity Management Education Post COVID (FAME-PC), was designed for individuals presenting with post-COVID-19 condition.  The content and focus of FAME-PC was guided by previous research demonstrating positive impact of fatigue management interventions for individuals with chronic conditions where fatigue is a feature such as inflammatory arthritis, cancer and multiple sclerosis.12-16 FAME-PC is based on self-management theory and provides participants with knowledge and skills to manage their fatigue. It applies cognitive-behavioural approaches for understanding and managing fatigue using education, group discussion and SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) goal setting. The principles and content of FAME-PC align with the conditional recommendation of the WHO clinical management of COVID-19 guideline.7 The purpose of this retrospective analysis was to explore the impact of the FAME-PC intervention for individuals presenting with post COVID-19 condition on their self reported fatigue and wellbeing. 

Methods
Study design
A retrospective analysis was conducted to evaluate the outcomes of FAME-PC for people presenting with post COVID-19 condition. All included patients consented to the intervention and the de-identified data were analysed. Ethical approval was granted by the Joint Research Ethics Committee of St James’s Hospital and Tallaght University Hospital (Ref:0536).   
Screening
A COVID-19 outpatient clinic was established to provide follow-up management of patients who had a previous inpatient admission in the hospital with COVID-19 infection. Patients were referred to the outpatient COVID-19 clinic for follow-up at time of inpatient discharge. Several medical specialties inputted to the COVID-19 outpatient clinic including; respiratory, infectious diseases, occupational therapy, physical therapy, and option to refer on to neurology and psychiatry if indicated. An occupational therapy screening pack was included in the outpatient appointment letter mailed out to patients. The occupational therapy screening pack consisted of a brief screening form that was designed based on the emerging profile of patients presenting with post COVID-19 condition and emerging guidelines that were current at the time of establishing the post COVID-19 outpatient service.17 Patients were asked to record basic demographic detail including age, gender and emploment status, the time since their COVID-19 diagnosis and the duration of their post-COVID-19 symptoms. Patients were asked to rate the severity of their post COVID-19 symptoms (fatigue, brain fog/cognition, breathing, sleep, anxiety, mood) on a four point scale of none, mild, moderate, and severe. Patients were also asked to rate how post-COVID-19 symptoms impacted on their ability to enage in their everyday activies including personal care, housework, leisure/social activity, and work/employment on a similar four point scale of no impact, mild, moderate, severe impact. The pack also included a copy of the Modified Fatigue Impact Scale (MFIS) 18 and the EQ-VAS 19 (described below). Patients were asked to bring these completed forms with them when they attended for their outpatient appointment.
Participants
Consecutive patients attending the Post-COVID outpatient clinic at the hospital over a 12 month period were mailed out the occupational therapy screening pack. Patients were reviewed by the occupational therapist at the outpatient clinic and any patient reporting ongoing COVID-19 related symptoms, in particular fatigue, that were impacting negitively on daily activities were offered the option of attending the FAME-PC intervention.  
Intervention
[bookmark: _Hlk120873377]FAME-PC was designed to be delivered in a group format, but content can be easily altered to facilitate individual delivery and the intervention was designed to be delivered online or in-person. FAME-PC was delivered in three sessions over a four-week period, with each session lasting up to 1.5 hours. Each session consists of two parts with the focus of the first half on education related to causes of COVID-related fatigue, factors that exacerbate fatigue and fatigue management strategies. In the second half of the session, the occupational therapist facilitates the setting of personalised SMART (Specific, Measurable, Achievable, Relevant, and Time-bound) goals with each individual participant to trial customised fatigue management strategies in their daily activities and routines. (See Table 1 for details on content and format of each session). 

Table 1. Overview of content of the three FAME-PC sessions. 
	FAME-PC outline - Overview of focus and content

	Session 1
	Education and Awareness Raising, Understanding Fatigue.

	
	Understanding patterns and presentation of fatigue and the fatigue cycle. Understanding the relationship between personal daily activity patterns and fatigue and impact of fatigue.
Fatigue management strategies.
Identification of individualised goals and guidance on developing a management strategy to trial before next session. 

	Session 2
	Mental Wellbeing, Sleep Hygiene, Fatigue and Cognition.

	
	Understanding causes of stress, relationship between stress and fatigue.
Sleep hygiene measures.
Strategies to manage cognition.
Review of goals set in week one and guidance on any adpatation or implementation if required. 

	Two week break for implementation of strategies

	Session 3
	Work, Communication, Future Plan

	
	Managing fatigue and work, implementing fatigue management strategies in the workplace.
How to communicate with employers and work colleagues.
How to communicate with family, close social contacts, and healthcare professionals 
Plan for ongoing self management, how to manage relapse? 


Measures
Modified Fatigue Impact Scale (MFIS) 18 
The MFIS is a self-completed scale consisting 21 statements measuring impact of fatigue. Respondents rate how fatigue has affected them on each of the statements in the previous four weeks on a five point scale (0 = never, 1 = rarely, 2 = sometimes, 3 = often, 4 = almost always). The MFIS statements are sub-divided into statements that reflect the Physical impact (9 statements), cognitive impact (10 statements), and pyschosocial impact (2 statements) of fatigue. Total scores on the MFIS range from 0-84, with each subscale scored as follows; physical 0-36, cognitive 0-40, and psychosocial 0-8. Higher scores indicate greater negative impact of fatigue.
EQ-VAS  19 
The EQ-VAS is embedded within the EQ-5D-5L. The EQ-5D-5L is a patient-reported health status questionnaire where the respondent rates their level of perceived problem (no problem, slight problem, moderate problem, severe problem, unable/extreme problem) across five dimensions of mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The EQ-VAS, asks the respondent to rate their overall health on a 0-100 visual analogue scale (0 = the worst health you can imagine, and 100 = the best health you can imagine).
Measure Yourself Concerns and Wellbeing (MYCAW) 20
The MYCAW is a self-rated  questionnaire where respondents identify two main concerns that they have and that they would like support with. The respondent rates the severity of each concern or problem on a scale of 0-6 (0 = not bothering me at all, 6 = bothers me greatly). The MYCAW has an additional question where the respondent rates their general feeling of wellbeing on a 0-6 scale (0 = as good as it could be, 6 = as bad as it could be). At follow up the repondent rates how bothersome the two original problems are following an intervention on the same 0-6 scale, and also rates their current wellbeing at follow-up.   

Procedures
Patients reporting fatigue  who consented to participate in the occupational therapy fatigue management intervention completed the MFIS18 and EQ-VAS,19 (if not already completed prior to outpatient appointment). Prior to commencement of the FAME-PC programme they were required to complete the MYCAW 20  and rate their self-identified problems or concerns where they needed support.
Upon completion of baseline screening and self-reported measures patients attended the FAME-PC programme. Given the public health restrictions on hospital attendance during the initial phases of the intervention the FAME-PC group sessions were delivered online via Zoom. For patients who had returned to work in any capacity or who had other day-time commitments FAME-PC was delivered in the evening time. While it was initially planned to deliver FAME-PC in a group based on-line format, some patients expressed anxiety and discomfort about attending a group based intervention, for these patients the therapist delivered the FAME-PC intervention on an individual basis, these individual sessions followed the same format and content as the group intervention. Participants completed the self report measures (MFIS, EQ-VAS, MYCAW) two weeks post completion of the FAME-PC intervention.

Analysis   
[bookmark: _Hlk143162599]Data were analysed using IBM SPSS version 26, non-parametric analysis was used as the data consisted of scores measured on nominal and ordinal scales. 21 Wilcoxon Signed Ranks test was used to test for statistical significance when comparing the pre and post intervention scores on the main outcome measures; MFIS, EQ-VAS, and MYCAW. Effect size was calculated for each of the measures 21,22 and interpreted as 0.1= small effect, 0.3 = medium effect, and 0.5 = large effect.21 Mann Whitney U test was used for subgroup comparisons. Chi Square analysis was completed to compare differences at baseline between patients who completed the FAME-PC intervention and those who didn’t, Fishers exact test was used when indicated (when the assumptions of Chi square were violated).

Results
Screening 
Of the 211 patients who completed occupational therapy screening at the post-COVID-19 clinic, 54 (25.6%) did not report any impairment or functional deficit that required occupational therapy intervention, 57 (27%) patients had occupational therapy needs other than fatigue management, 40 (19%) patients had impairment or functional deficits and were offered occupational therapy intervention but either did not consent to intervention or did not attend for scheduled intervention, and 60 (28.4%) patients with fatigue related deficits completed the occupational therapy FAME-PC intervention. 
[bookmark: _Hlk142895497]There was no statistically significant difference at baseline screening between the 60 patients who completed the FAME-PC intervention and those who didn’t for age, gender, time post COVID-19 diagnosis or duration of symptoms (see Table 2). Significantly higher proportions of patients who opted for the FAME-PC intervention reported moderate to severe impact of fatigue, brain fog/cognitive difficulties, breathing difficulties, and decreased mood, as well as greater negative impact of symptoms on engagement in leisure/social activities and in work/employment. The patients who opted-in for the FAME-PC intervention had significantly higher MFIS scores and lower EQ-VAS scores at baseline (see Table 2 for baseline comparison).




Table 2 Comparison at baseline screening
	
	Patients who opted-in to OT treatment (n=60)
	Patients who did not require OT input or didn’t opt-in to OT treatment (n=151)
	

	Gender
	Male 16 (21% of M)
Female 44 (33% of F)
	Male 60 (79% of M)
Female 91 (67% of F)
	Chi Square 3.182, DF 1, P=0.074 (NS)

	

	Age (in years)
Median (Range)
	50.5 (17-74)
	50 (16-89)
	Mann Whitney U test P=0.73 (NS)

	

	Time since COVID-19 diagnosis
	
	n = 150
	Fishers Exact Test 0.416, P=0.95 (NS)

	<12 weeks
>12 weeks to <6months
6 months to 12 months
>12 months
	4 (6.7%)
29 (48.3%)
17 (28.3%)
10 (16.7%)
	14 (9.3%)
67 (44.7%)
42 (28%)
27 (18%)
	

	

	Duration of Post COVID-19 symptoms
	
	n=150
	Chi Square 0.603, DF 3, P=0.915 (NS)

	<12 weeks
>12 weeks-<6months
6 months- 12 months
>12 months
	4 (6.7%)
28 (46.7%)
18 (30%)
10 (16.7%)
	15 (10%)
68 (45.3%)
42 (27.8%)
25 (16.7%)
	

	

	MFIS Score
Mean (SD)
Median (Range)
	
54.7 (SD 17.2)
57 (24-84)
	n = 118
42.9 (SD 20.1)
42.5 (6-84)
	Mann Whitney U test
P<0.001*

	

	EQ VAS
Mean (SD)
Median (Range)
	
54.9 (SD 19.7)
57.5 (1-95)
	N=129
61.3 (SD 21.3)
65 (5-100)
	Mann Whitney U test
P=0.042*

	

	Self Reported Impact of Post COVID-19 symptoms at baseline

	

	
Fatigue 
	
No/mild impact
	
1 (1.7%)
	N=150
54 (35.8%)
	Chi Square 24.388, DF 1, P<0.001*

	
	Moderate/severe impact
	59 (98.3%)
	96 (63.6%)
	

	

	
Brain fog/cognitive difficulties 
	
No/mild impact
	
22 (36.7%)
	N=150
97 (64.7%)
	Chi Square12.567, DF 1, P<0.001*

	
	Moderate/severe impact
	38 (63.3%)
	53 (35.5%)
	

	

	
Breathing difficulties
	
No/mild impact
	
20 (33.3%)
	N=150
79 (52.7%)
	Chi Square 5.676, DF 1, P =0.017*

	
	Moderate/severe impact
	40 (66.7%)
	71 (47.3%)
	

	

	
Sleep disturbances
	
No/mild impact
	
27 (45%)
	N=150
84 (56%)
	Chi Square 1.663, DF 1, P=0.197 (NS)

	
	Moderate/severe impact
	33 (55%)
	66 (44%)
	

	

	
Anxiety
	
No/mild impact
	
26 (43.3%)
	N=149
87 (58.4%)
	Chi Square 3.322, DF 1, P=0.068 (NS)

	
	Moderate/severe impact
	34 (56.7%)
	62 (41.6%)
	

	

	
Mood
	
No/mild impact
	
19 (31.7%)
	N=150
87 (58%)
	Chi Square 10.859, DF 1, P<0.001*

	
	Moderate/severe impact
	41 (68.3%)
	63 (42%)
	

	

	
Impact on Personal care 
	
No/mild impact
	
43 (71.7%)
	N=151
127 (84.1%)
	Chi Square 3.487, DF 1, P=0.062 (NS)

	
	Moderate/severe impact
	17 (28.3%)
	24 (15.9%)
	

	

	
Impact on Housework
	
No/mild impact
	
25 (41.7%)
	N=150
86 (57.3%)
	Chi Square 3.616, DF 1, P=0.057 (NS)

	
	Moderate/severe impact
	35 (58.3%)
	64 (42.7%)
	

	

	
Impact on Leisure
	
No/mild impact
	
21 (35%)
	N=151
82 (54.3%)
	Chi Square 5.655, DF 1, P=0.017*

	
	Moderate/severe impact
	39 (65%)
	69 (45.7%)
	

	

	
Impact on work 
	
No/mild impact
	
19 (31.7%)
	N=148
91 (61.5%)
	Chi Square 14.063, DF 1, P<0.001*

	
	Moderate/severe impact
	41 (68.3%)
	57 (48.5%)
	




Participants who completed the FAME-PC intervention
Data were available for n = 60 participants (n = 44, 73% Female, n = 16, 27% Male) who had completed the occupational therapy FAME-PC intervention. The median age of participants was 50.5 years, with ages ranging from 17 to 74 years (Mean age 49.4 years, +13.3). Sixteen participants (27%) reported having returned to work fulltime post covid, 12 (20%) had only been able to return to work on a part-time basis, and 20 (33%) reported being unable to return to work since COVID diagnosis.
Baseline difficulties
The majority of participants (n = 56, 93%) were at least 12-weeks post diagnosis at time of occupational therapy screening and of these n = 10 (18%) were one year or more since diagnosis, and all were reporting varying ongoing symptoms post-covid. Twenty-nine (48%) reported that symptoms were present all the time, and 31 (52%)  reported a relapsing-remitting pattern of symptom manifestation.  Fatigue was the most troublesome symptom with all 60 (100%) reporting post-covid fatigue, and 59 (98%) reporting moderate to severe fatigue impacting their daily activities. Other symptoms that had a moderate to severe impact on daily living were breathing difficulties (n = 40, 67%), ‘brain fog’/cognition (n = 38, 63%), and sleep disturbance (n = 33, 55%). High proportions reported experiencing low mood (n = 53, 88.4%) and anxiety (n = 53, 88.4%) associated with their present condition.
A large majority of participants attending the FAME-PC indicated that the types of activities most impacted post-COVID were leisure activities (n = 56, 93%) and work (n = 54, 90%). Of these, 44 participants (73%) reported moderate to severe impact on work, and 39 (65%) reported moderate to severe impact on their engagement in leisure activities. Just over half (n = 35, 58%) reported moderate to severe impact on more demanding IADL tasks, particularly housework, and a smaller proportion (n = 17, 28%) reported moderate to severe impact on personal care activities.
Outcomes
Forty-two (70%) participants completed the online group intervention. Individual FAME-PC intervention was delivered to 18 (30%) participants who were unable to take part in the group intervention, all group and individual interventions were delivered online. Some participants who completed the online group intervention needed additional individual sessions with the therapist to facilitate individualised implementation of the strategies covered in the online group sessions. The median number of occupational therapy contacts was 4 and ranged from one contact to 10 contacts (mean 4.4, + 1.7). The majority of participants (n = 48, 80%) received five or less contacts with a smaller proportion (n = 12, 20%) requiring 6-10 contacts.
Following FAME-PC statistically significant changes were recorded across all outcome measures. There was a statistically significant reduction in total MFIS score (P<0.001, effect size r = 0.4) and in the self-reported impact of fatigue across each of the MFIS subscales of physical, cognitive and psychosocial impact (see Table 3).


Table 3. Baseline and post intervention scores on all outcome measures
	[bookmark: _Hlk115167716]
	Baseline
Mean + SD
Median (Range)
	Post Intervention
Mean + SD
Median (Range)
	Wilcoxon Signed Rank Test 
P Value
	Effect Size

	MFIS Total Score 
(n = 60)
Max score possible = 84
	54.7 + 17.2)
57 (24-84)
	43.4 + 18.5
41 (3-83)
	<0.001
	0.4

	MFIS Physical 
(n = 60)
Max score possible = 36
	26.5 + 6.9
26.5 (3-36)
	20.4 + 8.1
19.5 (3-35)
	<0.001
	0.42

	MFIS Cognitive 
(n = 60)
Max score possible = 40
	22.6 + 10.4
24 (2-40)
	18.6 + 9.7
18 (0-40)
	0.001
	0.31

	MFIS Psychosocial  
(n = 60)
Max score possible = 8
	5.6 + 1.8
6 (1-8)
	4.4 + 2.4
4 (0-8)
	<0.001
	0.34

	EQ-VAS (n=60) 
(scoring range 0-100)
	54.9 + 19.7
57.5 (1-95)
	63.3 + 16.5
65 (15-97)
	<0.001
	0.33

	MYCAW Problem 1 (n=55) 
(scoring range 0-6)
	5.3 + 1.1
6 (2-6)
	3 + 1.7
3 (0-6)
	<0.001
	0.5

	MYCAW Problem 2 (n=53) 
(scoring range 0-6)
	5 + 1.1
5 (2-6)
	3.4 + 1.6
3 (0-6)
	<0.001
	0.53

	MYCAW Wellbeing (n=55) (scoring range 0-6)
	4.3 + 1.3
4 (0-6)
	2.9 + 1.4
3 (0-6)
	<0.001
	0.44



A large proportion of problems and concerns identified by participants at baseline using the MYCAW were related to fatigue (n = 49, 45%). These included generalised fatigue as well as fatigue during specific daily living tasks such as housework, gardening and re-engaging in previous leisure activities. The next highest proportion of self-identified problems/concerns were grouped under cognitive impact, and included self-reported ‘brain-fog’, memory and concentration problems (n = 25, 35%). A smaller number of mobility-related fatigue problems were also identified that included reduced stamina/endurance for walking, fatigue when walking, and lower limb heaviness (n = 10, 9%). There was a statistically significant reduction in self-rated severity of these problems/concerns following FAME-PC intervention, (MYCAW Problem 1, P<0.001 effect size r = 0.5; MYCAW Problem 2, P<0.001, effect size r = 0.53) (see Table 3). 

There was a statistically significant increase in EQ-VAS scores (P<0.001, effect size r = 0.33) indicative of improved self rating of health status following FAME-PC. This finding was mirrored in the MYCAW wellbeing ratings where a significant improvement in wellbeing scores was observed post intervention (P<0.001, effect size r = 0.44).  

Subgroup Analysis
Change scores on the main outcome measures (MFIS and EQ-VAS) of the 60 participants who completed the FAME-PC were calculated and compared across subgroups; gender, age, time since diagnosis, duration of symptoms, and presenting pattern of symptoms. There was no significant difference in change scores on MFIS and EQ-VAS across gender (MFIS, P = 0.536; EQ-VAS, P = 0.323). Age subgroups were created based on the median age of the 60 participants (median age 50.5 years [n=30 aged ≤50 and n=30 aged >50]), there was no significant difference in the change scores on MFIS (P = 0.107) between the two age categories. There was a significant difference in the EQ-VAS change score (P = 0.02) with the participants aged 50 years and younger having a greater increase in EQ-VAS scores following FAME-PC. Time since diagnosis was grouped into ≤6 months (n=33), and >6 months (n=27) since diagnosis, and duration of symptoms ≤6 months (n=32), and >6 months (n=28). There were no significant differences in the MFIS and EQ-VAS change scores based on time since diagnosis (MFIS P=0.639, EQ-VAS P=0.259), similarly, there were no significant differences in the change scores based on duration of symptoms (MFIS P=0.509, EQ-VAS P=0.245). Additionally, there was no significant difference in changes scores between the participants who reported constant symptoms (n=28) and those who reported fluctuating presence of symptoms (n=31) (MFIS P=0.386, EQ-VAS P=0.187).

Discussion 
This retrospective analysis examined the impact of an occupational therapy designed and delivered fatigue management intervention (FAME-PC) for people presenting with post COVID-19 condition. Patients were screened consecutively from the attendance lists at the outpatient post-COVID clinic over a 12-month period, and those reporting persistent fatigue were offered the fatigue management intervention. The demographic profile of the patients with post COVID-19 condition reported in this study, and time post initial diagnosis, aligns well with the previously published research outlining the profile of patients presenting with the condition.5,7-9,10,17 The age range of patients in this study also matches the typical age profile of individuals presenting with post COVID-19 condition outlined in the various published reviews highlighting the presence of post COVID-19 condition across the lifespan. There was close to a 3:1 female to male ratio attending the fatigue management intervention, perhaps reflecting other research findings that women tend to present with a higher percentage of post COVID-19 symptoms 23 and had a greater odds ratio of having fatigue, muscle weakness, anxiety and depression post COVID-19 than men.8 This finding may also reflect trends in other fatigue management interventions where it appears that women may be more likely to avail of these types of group based self-management programmes.12-16

The types of symptoms reported by FAME-PC participants were also typical of the symptoms outlined in the published research.6-9 In this study higher rates of fatigue were noted with 100% of participants reporting fatigue as their most troublesome symptom and 98% reporting negative impact on their engagement in daily activity because of fatigue. This very high level of fatigue in this sample can be explained by the fact that the FAME-PC intervention was designed specifically to address post COVID-19 condition fatigue, therefore recruitment into the intervention specifically targeted individuals presenting with ongoing fatigue. Over the period of screening 211 patients were screened by the occupational therapist at the post COVID-19 outpatient clinic with 60 patients completing the FAME-PC intervention. This number represents 28% of the individuals screened at the clinic  which aligns with the prevalence ranges of 23-45% of post COVID-19 condition fatigue reported in the research to date.5,6,10 It is not clear why some people participated in the FAME-PC programme and other didn’t and there was a proportion of people who were offered the intervention but declined. As the screening was conducted in a busy outpatient clinic it was not possible to conduct follow-up to gather reasons for declining the intervention. Baseline comparison didn’t reveal any significant differences in age, gender or time post COVID-19 diagnosis between the subgroup who opted in to the FAME-PC and those who didn’t. The participants who opted-in to the FAME-PC tended to report greater severity or impact of symptoms on their everyday activities. 

As noted in the WHO clinical guidelines for management of COVID-19,7 the recommendations for suitable post COVID-19 fatigue interventions are based on findings from research on other chronic conditions where fatigue is an associated symptom. FAME-PC was adapted from previous research and fatigue management interventions among other diagnostic groups.12-16 The general principles of fatigue management interventions include an education component, understanding cycles of fatigue, activity modification, pacing, scheduling, targeted rest, and an emphasis on self-management approaches to customise generic fatigue management strategies to each individual’s unique pattern of daily activity in which they need to engage.24 Subsequently, the FAME-PC intervention included all elements of the fatigue management guidance outlined in the WHO clinical guideline document.7

Findings highlight the positive impact of FAME-PC with statistically significant improvements noted on all the standardised outcome measures used. It should be noted that the focus on fatigue management interventions is not on the elimination of fatigue but instead is on developing self-management strategies to reduce the negative impact of fatigue, developing awareness of fatigue patterns and triggers, and strategies to avoid exacerbation of fatigue symptoms leading to subsequent reduction in the negative impact on engagement in necessary daily activities. 
There was a statistically significant reduction in median MFIS scores from 57 at baseline to 41 post FAME-PC completion, one explanation for this reduction in scores may be attributed to the high levels of fatigue, and impact of fatigue, reported by the sample at baseline. While there was variance in the magnitude of change in MFIS scores across participants, the observed drop in median MFIS score is a positive indicator as recent research recommended a minimally important difference of four points on the MFIS, and that a change of this magnitude on the MFIS constituted a clinically significant difference in fatigue among people with multiple sclerosis.25 While a statistically significant reduction in MFIS scores was found following the FAME-PC intervention the effect size indicated a moderate effect on MFIS scores following the intervention, the follow-up scores reflect that individual participants were still reporting and experiencing fatigue post intervention. The scores show a trend that may suggest better self-management of fatigue and a reduction in the negative impact of fatigue following the FAME-PC intervention, which is a primary objective of FAME-PC. 

An important element of this intervention was the use of Patient Reported Outcome Measures at baseline and follow-up, so the findings reflect the patient’s own self perceived impact of fatigue on their everyday functioning and not the scores recorded by the therapists or other proxy raters. There was a statistically significant improvement in EQ-VAS scores post completion of the FAME-PC, with an increase in median score from 57.5 at baseline to 65 post FAME-PC, however, the effect size was small to moderate. Minimal important difference (MID) change in EQ-VAS specific to post COVID-19 condition were not found, but recent analysis of EQ-VAS scores among people with lung disease reported MID on EQ-VAS of up to 5 based on anchor based methods. 26 The current study found that the younger participants (aged 50 or younger) reported greater increase in EQ-VAS scores post FAME-PC, it is possible that the delivery of the FAME-PC intervention in an online format may have been better suited to younger people with post COVID-19 condition. This finding aligns with recommendations of an interview survey among people with post COVID-19 condition in the UK, where the younger participants in the study recommended that virtual support groups may be beneficial in assisting them manage in their longer term post-acute recovery in the community. 27 

This clinical intervention for people with post COVID-19 condition highlighted the importance of the individualised component within fatigue management interventions to assist the person to customise the advice and information to their own individual everyday reality. A strong effect size was found on the MYCAW problems identified by the participants following the FAME-PC perhaps supporting the individualised element within the intervention. While the FAME-PC was designed as a group or individual intervention over three sessions, some patients needed additional individual sessions with the occupational therapist to fully adapt and apply fatigue management strategies into their everyday lives and activities. The cognitive sequelae of post COVID-19 condition may be a factor here as 68% of our sample also reported difficulties with cognition, and these impairments may have contributed to the need for additional individual input to enable customisation and carry-over of fatigue management strategies. Other group based self-management programmes for people with cognitive impairment have emphasised the need for individual sessions with the therapist or the involvement of a caregiver/significant other to assist with implementation of strategies into the person’s everyday life.23, 24 Future delivery of self-management interventions for people with post COVID-19 condition may therefore need to include individual input in addition to group-based sessions to enable consolidation and application of strategies for some individuals, particularly if the person is also experiencing cognitive difficulties post COVID. The need for regular follow-up with healthcare professional, ongoing support and reassurance, and patient support groups for this population has been highlighted. 27 

A limitation of this study is that the findings are based on a retrospective analysis of clinical data to examine the impact of a specially designed fatigue management intervention for people with post COVID-19 condition and there was no control group for comparison to test the effectiveness of this clinical intervention. This review was conducted alongside the delivery of the post COVID-19 clinics, the study was not funded nor were there resources to collect longer term follow-up data on the participants to examine the long-term impact of the intervention. However, the findings do support other emerging findings of similarly designed clinical interventions showing the positive impact of rehabilitation for people with post COVID-19 condition.30 
Findings from this retrospective analysis are positive in that they show overall moderate effect of the FAME-PC intervention, but more robust prospective and longitudinal research with controls is needed before definitive conclusions could be made. Given that the knowledge base on post COVID-19 condition is still evolving it may be problematic to conduct controlled trials on fatigue management interventions for people with post COVID-19 condition fatigue given the variance in the presentation and trajectory of symptoms. Such variance includes mono-symptom presentations and clustered symptoms, fluctuations in symptom severity and a possible relapsing presentation. This fluctuating and relapsing nature of symptom presentation must also be acknowledged as possibly contributing to the findings reported in this current study. 

Conclusion
This paper reports the quantitative outcomes of the FAME-PC fatigue management intervention based on scoring patterns on standardised patient reported outcome measures. Adapting and customising content of existing fatigue management interventions for other diagnostic groups to the specific presentation typical of post COVID-19 condition was foundational to the establishment of this intervention, and the intervention is aligned with the WHO clinical guideline recommendation on interventions to address post COVID-19 fatigue. 
The design and delivery of the intervention reflects the reality of clinical practice, and the participants receiving the intervention reflect the typical profile of patients presenting at outpatient clinics with post COVID-19 condition. The outcome measures used were sensitive to changes in self-reported impact of fatigue and would be recommended for continued use in similar interventions.
Findings from this retrospective analysis have demonstrated the feasibility of delivering an occupational therapy-led fatigue management intervention for individuals presenting with fatigue associated with post COVID-19 condition using an online format. These preliminary findings indicate the potential positive impact of the intervention in enabling improved self-management of post COVID-19 condition fatigue and decreasing the negative impact of fatigue on everyday living, particularly among some of the younger participants and those reporting more severe fatigue. Further research is needed to examine longer term impact of such interventions and to establish whether individuals need additional follow-up sessions over a longer period to maintain benefits noted immediately following the intervention.  
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