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Summary
Introduction: Current literature identifies older people who use opioids as a neglected population.  Little is known about temporal changes, treatment demand or treatment discharge outcomes among this population.  
Aim: This thesis aims to investigate the age profile of the opioid treatment population over a twenty-one-year-period (1995–2015), using national cross-sectional health surveillance data following an EU wide protocol, and to explore typologies of client characteristics, behaviours and associated treatment discharge outcomes.  
Methods: A systematic literature review was carried out to establish what was known about ageing among people treated for opioid use and outcomes of that treatment.  Observational data from the EU Treatment Demand Indicator (TDI) for Ireland (1995–2015) was analysed for trends in new opioid treatment admissions, ageing and drug-using behaviours.  Trends in age-adjusted treatment admission rates were examined using Joinpoint regression analysis.  The typology of opioid-using behaviours and client characteristics was examined using a cluster analysis for similar groups.  Treatment duration and completion rates were analysed overall, and by treatment modality utilising survival analysis methods.  
Results: Data from 20,698 individuals entering treatment in Ireland for the first time showed that while the trend of age-adjusted incidence declined between 1995 and 2015, incidence among older age groups increased, with a rising incidence not previously observed among those aged 45 years and older.  Subgroups of early and late treatment entries, and early and late opioid use onset were observed.  The median age commencing opioid use increased by five years from 17 to 22 years (U=246292.0, p<0.001).  The median age entering treatment increased by 11 years (from age 20 to age 31) (U=89416.5, p<0.001).  The median opioid-using duration prior to treatment increased by 5 years (from 2 to 7 years) (U=60636.0, p<0.001).  Half of the individuals started injecting within one year of first using opioids.  The median time between first injecting and commencing treatment increased by 6 years for men, and 4 years for women.  Results of the Joinpoint analysis also indicated that the most recent significant age-related trend in first-time treatment admissions was downward and commenced in 2009 (APC=-6.4, CI: -10.6 to -2.0, p<0.001).   
The cluster analysis revealed five distinct groups.  Two variables, type of opioid and age of opioid use onset, produced the best cluster solution and these two variables provided distinguishing features between clusters.  The following cluster profiles were identified: Cluster 1: people who used over-the-counter/prescription/other opioids with late-onset drug use was the smallest cluster and consisted of 10.9% (n=864) of treatment entries.  A distinguishing feature of this cluster was the exclusive primary use of non-heroin opioids, mainly codeine (n=524, 60.6%) and synthetic opioids (n=282, 32.6%).  Cluster 2: people who used heroin and who had shortest duration between opioid use onset and treatment accounted for 20.1% (n=1,594) of treatment entries.  This group had the shortest duration between commencing opioid use and entering treatment, with a median time lag of 4 years (range 0–15 years).  Cluster 3: people who used heroin and were the oldest to commence opioid use consisted of 14.2% (n=1,123) of treatment entries and was entirely made up of heroin users.  A distinguishing feature of this cluster was that it is the oldest in terms of opioid use onset with a median age of 31 years (range 12–44 years).  Cluster 4: people who used heroin and were young treatment entrants consisted of 22.3% (n=1,766) of treatment entries and was entirely made up of heroin users.  Half of this group had started using heroin by the time they were aged 22 years (range 20–24 years).  Cluster 5: people who used heroin, were the youngest treatment entrants, with the earliest opioid use onset, and had the longest duration between opioid use onset and treatment was the largest and consisted of 32.6% (n=2,586) of treatment entries.  A distinguishing feature of cluster five was that they were the youngest to start using drugs (median age 14 years, range 11–18 years), making them an early opioid use onset group.  There was evidence of important temporal changes within subgroups, including (1) significant changes in the median age entering treatment, and (2) significant changes in opioid-using durations prior to seeking treatment.  Only three of the five groups (cluster three, four and five) contributed to the overall temporal shift in ageing among the opioid treatment population.  Furthermore, there was no evidence that ageing trends were driven by over-the-counter or prescription opioid users.  It is proposed that ‘older’ is defined as 35 years of age or older when entering treatment, or, if younger than 35 years, where there has been prolonged opioid use for 10 or more years.
The investigation of treatment completion rates for opioid treatment entrants revealed that regardless of treatment modality, rates of opioid treatment dropout were high (37.5%-59.9%).  Overall, the proportion of people successfully completing treatment was 22.9%.  A total of ten risk and protective factors were associated with treatment retention.  The ten factors reflect three categories; sociodemographic factors (age, remaining in school until at least 16 years of age, employment status and location of residence), pre-treatment drug use factors (frequency of opioid use in the month prior to treatment, route of opioid administration, and injecting status at treatment entry) and treatment factors (treatment setting, year commenced treatment and referral source), which varied by treatment modality, demonstrating that key indicators of treatment compliance are not uniform across treatment modality.  There was considerable variation not only in treatment exposure across modality, but also in the characteristics which may be associated with treatment retention.  Older age at treatment entry was associated with reduced risk of treatment dropout in certain circumstances.  
Conclusion: Current knowledge about the ageing cohort of opioid users is limited by the failure to recognise the value of existing health surveillance data and the absence of a universally accepted, evidence based definition of older among people who use drugs.  The study highlights the importance of utilising national datasets to identify hidden groups at risk of chronic harm and dispels the belief that data is the greatest limitation to understanding illicit substance use among older adults.  The study finds that the opioid treatment population is ageing; those entering treatment are older, are injecting longer and taking longer to enter treatment.  Trends are driven by population subgroups.  Several characteristics including age are associated with duration of treatment retention and treatment completion.  It is important to adequately understand the specific needs of the ageing population who use opioid drugs in order to deliver appropriate care.  
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Chapter 1
Introduction
[bookmark: _Toc15331626]Introduction
This first chapter introduces the topic of ageing among the population who use opioid drugs.  The background also gives an overview of the problem globally and in the European context.  A more in-depth account of the literature concerning ageing opioid users in treatment and their associated treatment outcomes is further described in Chapter 2 and Chapter 3.  The rationale for this PhD study (Section 1.5) and the research aim and objectives (Section 1.6) are outlined.  Finally, in Section 1.8, an overview of all seven chapters of this thesis is presented.
[bookmark: _Toc15331627]Opioid use: a global problem 
Opioid use is the second most prevalent illicit drug use disorder worldwide and is a serious health concern associated with significant morbidity and mortality (United Nations Office on Drugs and Crime 2017).  There are currently 1.3 million people with high-risk opioid use in Europe.  European data across thirty countries shows that 177,000 clients entered treatment in 2016 with opioids as their primary drug problem.  Heroin accounts for 83% of all new opioid-related treatment admissions in Europe, and the decline in heroin-related treatment demand witnessed since 2007 was no longer evident in 2016 (European Monitoring Centre for Drugs and Drug Addiction 2018b). 
[bookmark: _Toc15331628]An ageing population
Changes in global demographics indicate increased numbers and proportions of older people across all regions.  Drug use among older people is an under-researched area, despite evidence of increased use among older people.  During the last decade, the prevalence of drug use among older people increased, and did so faster than rates among younger age groups (United Nations Office on Drugs and Crime 2018).  Drug related deaths increased by 60% between 2000 and 2015, with older people accounting for 39% of all deaths in 2015, and 75% of these deaths linked to opioids (United Nations Office on Drugs and Crime 2018).  

Reasons for the growing trend of older people who use drugs include demographic changes, drug availability, increased life expectancy, improved treatment access and the development of harm reduction services (Hartnoll 1986, Substance Abuse and Mental Health Services Administration 1998, Gfroerer et al. 2003, Colliver et al. 2006, Simoni-Wastila & Yang 2006, Substance Abuse and Mental Health Services Administration 2007, Beynon 2009, Burns et al. 2009, Han et al. 2009a, Johnson & Sung 2009, European Monitoring Centre for Drugs and Drug Addiction 2010a, Hartnoll et al. 2010, Australian Injecting Illicit Drug Users League 2011, Vincent & Velkoff 2011, Institute of Medicine 2012, Crome et al. 2015, Pirona et al. 2015, United States Department of Health & Human Services. Substance Abuse Mental Health Services Administration. Center for Behavioral Health Statistics Quality 2015).  In Europe, evidence from opioid treatment figures and overdose deaths point to a large cohort of ageing opioid users who commenced use during the heroin epidemics of the 1980s and 1990s. 
[bookmark: _Toc15331629]Problematic opioid use and treatment
[bookmark: _Toc15331630]Problematic opioid use in Ireland
There were an estimated 18,720 to 21,454 opioid users in the Republic of Ireland in 2014, the majority were male (70%) with approximately two-thirds aged 35–64 years old (Hay et al. 2017).  The estimated prevalence rate is one of the highest in Europe at 6.18 per thousand population aged 15-64 years (95% CI: 6.09 to 6.98) (Darker et al. 2016, Hay et al. 2017).  In the past, opioid use was concentrated in the greater Dublin area.  However, there is evidence that use has increased in other areas in recent years (Hay et al. 2017).  The rate of use is declining among young people aged 15–24 years.  However, there is a visible ageing cohort effect among people aged 35–64 years (Hay et al. 2017).  Opioids are the second most common main problem drug reported by drug treatment entrants (47.6% of all drug treatments in 2015) (Health Research Board 2018).  
[bookmark: _Toc15331631]Overview of Irish opioid treatment services
There are several approaches to the treatment for problem opioid use in Ireland, including opioid agonist pharmacotherapies (methadone, buprenorphine, buprenorphine-naloxone) and psychosocial interventions.  Treatment is provided by both statutory and non-statutory services, in residential and non-residential settings.  Pharmacological treatments are provided in specialised clinics or by specialised general practitioners.  Psychosocial treatments include counselling, complementary therapy, psychiatric treatment, social and occupational reintegration (Health Research Board 2018) and are provided in a range of settings.
Opioid agonist pharmacotherapies
In Ireland, pharmacological options to treat problematic opioid use include methadone, buprenorphine and buprenorphine-naloxone.  Methadone based substitution treatment was introduced in Ireland in 1971 as the standardised therapeutic approach for the treatment of problem opioid use (Delargy et al. 2019).  Methadone is the main form of treatment for problematic opioid use and is provided via a tiered approach ranging from large specialist clinics with multidisciplinary teams, to primary care settings with general practitioners (Farrell & Barry 2010).  At the end of 2017, there were 10,087 people receiving methadone treatment (Health Research Board 2018).  Buprenorphine-naloxone was licensed for use in 2006 and has been deemed appropriate for some patient cohorts (Health Research Board 2018).  In 2018 it was prescribed to approximately 100 individuals (Delargy et al. 2019).
The purpose of detoxification treatment for opioid use is to eliminate the effects of opioid drugs in a safe and effective manner (World Health Organization 1994).  The estimated number of annual detoxifications in Ireland is approximately 100 courses of treatment (Delargy et al. 2019).
Psychosocial supports
Psychosocial interventions are described as formal structured psychological or social interventions which are used to address substance-related problems (European Monitoring Centre for Drugs and Drug Addiction 2016).  The most frequently used psychosocial interventions in Ireland include brief interventions, structured counselling, cognitive-behavioural therapy, motivational interviewing, family therapy, 12-step programmes, and therapeutic communities.  Detailed descriptions are outlined in the Cochrane review by Amato et al. (Amato et al. 2011a).
[bookmark: _Toc15331632]The value of secondary data analysis
Secondary data analysis is the use of pre-existing data by a researcher to answer new research questions (Goodwin 2012).  Collecting reliable, representative and good quality data can be time consuming and expensive.  Secondary data has many benefits, including time, economic (financial, effort, availability), quality (protocol adherence, pre-cleaned, electronic format), breadth (scale, extended time periods), expertise (experienced, professional staff dedicated to large scale projects).  Secondary analysis permits valuable research to be conducted rapidly, efficiently, transparently and with negligible or no burden to the respondent (Goodwin 2012). 
[bookmark: _Toc15331633]Rationale for the study
Problematic drug use (of which opioids make up the largest proportion) had been incorrectly assumed to end as people age.  Issues relating to problem opioid use among older people have received little attention in the literature and have only recently been recognised.  Significant future needs have been identified and the lack of data is cited as the greatest limitation to understanding illicit substance use among older adults.  Much of the body of knowledge pertaining to the ageing opioid treatment population originates from small studies treats older adults as a homogenous group and often making simple comparisons to their younger counterparts.  
Currently, addiction and healthcare services are unaware of the extent of the needs of older users.  It is important to understand the specific needs of this ageing population in order to deliver appropriate care.  Empirical research is required to adequately describe the problem.  Despite being extremely well positioned, existing treatment monitoring systems have not being utilised to assess or monitor ageing trends.  Treatment outcomes for the ageing opioid population are discussed in the literature in general terms and the area is yet to be extensively studied.  
The rationale for conducting this research was, firstly to determine what is known about problem opioid use and treatment outcomes among the ageing cohort of opioid users, and secondly to utilise existing treatment surveillance data over two decades to maximise our knowledge of this group.  Epidemiological treatment data is systematically collected following a common protocol across the 28 countries of the EU along with Norway, Turkey, and several countries in Africa, South America and the Balkan region.  Similar, although slightly different systems also exist in other regions such as North America and Australia.  This study seeks to contribute to the elimination of a gap in the literature by providing key insights into this population and highlighting an approach which may be replicated in other international treatment monitoring systems.  
[bookmark: _Toc15331634]Aim and research objectives of the study
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The aim of this study was to investigate the age profile of the opioid treatment population over a twenty-one-year-period (1995–2015) using routine health surveillance data from the largest drug dataset in Europe, and to explore typologies of client characteristics, behaviours and associated treatment discharge outcomes.  
[bookmark: _Toc15331636]Objectives of the study
The aim was broken down further into the following objectives: 
1. To undertake a systematic literature review to identify the published literature associated with ageing among people treated for opioid use and outcomes of that treatment.
2. To utilise epidemiological treatment data mandated by the European Union to explore and document how the opioid treatment population has aged over a 21-year-period, 1995 to 2015. 
3. To examine the typology of opioid-using behaviours and client characteristics among opioid treatment entrants. 
4. To report treatment retention and completion rates for opioid treatment entrants and explore which characteristics (such as age) may be associated with treatment completion, retention and dropout.
Objectives 2 to 4 were examined by using quantitative health surveillance data which is routinely collected following a common European protocol in thirty countries. 
[bookmark: _Toc15331637]Terminology 
A great variety of terms have been used in the addiction field to describe the problem use of opioid drugs and related treatment.  The terms below are used throughout this thesis: 

Opioid is the generic term used for the family of drugs including opiates and synthetic opioids.  Opiates are the naturally occurring derivatives of the opium poppy (e.g. opium, codeine, morphine, heroin), while synthetically derived opioids give opiate-like effects such as methadone, fentanyl, oxycodone, tramadol and hydrocodone).  

Primary drug is defined as “the drug that causes the client the most problems at the start of treatment.  This is usually based on the request made by the clients and (or) on the diagnosis made by a therapist, commonly using international standard instruments (e.g. ICD-10; DSM-IV (5), ASI) or clinical assessment” (European Monitoring Centre for Drugs and Drug Addiction 2012a). 

Problematic use refers to the recurrent use of drugs causing a person harm or negative consequences (such as drug dependence, health, psychological or social problems), or places a person at a high risk of suffering harm.

Treatment refers to “any activity which directly targets people who have problems with their drug
use and aims to achieve defined objectives with regard to the alleviation and/or elimination of these problems, provided by experienced or accredited professionals, in the framework of recognized medical, psychological or social assistance practice” (Montanari et al. 2019).

Start of treatment refers to ‘the earliest formalised face-to-face contact(s) between the client and the centre…..to assess the client’s characteristics and needs related to their drug problem’ (European Monitoring Centre for Drugs and Drug Addiction 2012a). 

Treatment discharge denotes the end of treatment whereby ‘there is a formal conclusion (agreed or not) or when the client stops attending the treatment centre or dies‘ (European Monitoring Centre for Drugs and Drug Addiction 2012a). 

[bookmark: _Toc15331638]Overview of the thesis
This thesis consists of seven chapters.  Each chapter has an introduction that sets the chapter in the wider context of the thesis, and a conclusion to summarise the key elements of the chapter.  Chapter 1 describes the rationale for this study via consideration of the existing global epidemiology and specifies the aim and objectives.  Chapter 2 consists of a systematic review of the literature specifically related to ageing opioid use and associated treatment outcomes.  The results of this systematic review were used to guide the specific factors considered in designing the study methods.  In Chapter 3, the broader theoretical framework of this study, a detailed description of this study’s paradigm, and study design is provided.  This framework is used to interpret and discuss the results of this study (Chapters 4-6).  The rationale for choosing a quantitative approach is given and the methods used in this study are also outlined in detail.
Chapter 4 is the first of the three results chapters presenting the findings of this study.  The results of an investigation of age related incidence rates and the characteristics of opioid treatment admissions are reported and placed in the context of the existing literature concerning ageing opioid use.  In Chapter 5, the typology of opioid-using behaviours is presented and discussed in the context of pertinent literature.  Chapter 6 is the last of the three results chapters.  The findings regarding treatment exposure and retention are reported and discussed.  Chapter 7 is the final chapter of this thesis.  It consists of a summary of key findings, a discussion of the strength and weaknesses of the study, recommendations for policy and practice, and future research in relation to ageing opioid users.
[bookmark: _Toc15331639]Conclusion
This chapter outlined the rationale, aim and objectives of this study.  Problematic drug use had been incorrectly assumed to end as people age.  Significant future needs have been identified and there is a need to understand the specific needs of this ageing population in order to deliver appropriate care.  The next chapter gives a more detailed account of the literature concerning the ageing opioid treatment population and their associated treatment outcomes.
[bookmark: _Toc15331640]
Chapter 2	Literature review
Chapter 2
Literature review
[bookmark: _Toc15331641]Introduction
This chapter explores the literature relating to the treatment of opioid use and outcomes in older adults.  The purpose of the literature review is to identify and understand the published literature associated with ageing among people treated for opioid use and outcomes of that treatment.  The chapter begins with a description of how the search of the literature was conducted and then goes on to expand on the literature identified.  This literature review contains literature published up until the end of October 2015.  Any relevant studies published after this date are incorporated in the discussion of results (Chapters 4, 5, 6) and the study conclusions (Chapter 7).
[bookmark: _Toc15331642]Search methodology
ASSIA, CINAHL, MEDLINE, PsycINFO, Pubmed, and Cochrane Library databases were searched up to the end of October 2015 using subject headings and keywords (and their variants) under the following concepts: addiction (substance-related disorders; addict; drug use; drug dependent; problematic use; etc.); opioid drugs (e.g.; opiate alkaloids; opioid; heroin; methadone; etc.); intervention (e.g.; treatment; therapy; intervention; rehabilitation; etc.); treatment outcomes (e.g.; immediate treatment outcomes such as retention and post-treatment outcomes; such as abstinence); study type (cohort studies; longitudinal; follow-up; prospective; evaluation etc.).  Targeted searches were supplemented with manual searches.  Searches of grey literature databases, library databases and general online searches (e.g.; websites of the university library; government organisations and Google) were undertaken for books and grey literature; including policy documents, reports and conference documentation.  References included in relevant articles retrieved were screened for additional references to supplement the review.
[bookmark: _Toc15331643]Inclusion and exclusion criteria
The search was restricted by subject type (humans) and English language publications.  No restrictions were applied to publication dates to ensure all relevant research was captured.
The search included:
· any opioid use disorder, including disorders related to prescription medications, and illicit drugs;
· any intervention, including psychosocial interventions and/or pharmacological interventions.
The search and selection criteria excluded:
· disorders related to alcohol, nicotine, prescription medications, and illicit drugs other than opioids;
· substance abuse disorder/s comorbid with other mental disorder/s where mental disorder/s were the primary focus; 
· interventions not administered to the person with substance abuse disorder;
· studies not reporting primary research data, with the exception of relevant systematic reviews.
[bookmark: _Toc15331644]Study selection
Papers explicitly involving individuals who received addiction treatment for their opioid use were candidates for inclusion.  As studies of a longitudinal nature follow people over time during which people grow older, no age restrictions were made to the search criteria to avoid inadvertently excluding appropriate studies.  Results were filtered to include studies examining age or proxies for age such as length of drug career.  Search results were managed in EndNote software.  Abstracts were assessed against inclusion/exclusion criteria and following this process, full papers were retrieved for review.  A systematic review of relevant primary material was conducted using the PRISMA approach and the PRISMA flow chart (Figure 2-1) outlines the process by which literature was selected for inclusion (Moher et al. 2010).


[bookmark: _Toc15331953]Figure 2‑1  PRISMA study selection flowchart
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[bookmark: _Toc15331645]Results
The search resulted in the identification of 15,573 titles.  After excluding duplicates, 7,519 records were eligible for title/abstract screening and a further 6,561 were excluded as they did not fulfil the eligibility criteria.  Full texts of the remaining 958 records were examined and 882 were excluded as the study design and/or disorder were not relevant.  Seventy-six papers were included in the review (Figure 2-1).  Papers were reviewed to identify major findings and recommendations.  Information was extracted and thematically compiled for synthesis.  The synthesis systematically and comprehensively identified and explored patterns in study results relating to ageing and opioids.  The results of each study were identified and explored, along with study recommendations concerned with opioid treatment and/or outcomes for older adults.  Study design attributes including the study size and location, along with definition of older applied were also reviewed for patterns and consistency.  An extraction sheet was developed using the headings in Table 2-1.  The review was most interested in the scope of the literature rather than taking precise evidence-based actions and thus a quality of evidence rating was not applied.  Results were organised into two themes based on the study objectives (1) ageing among people who use opioids, and (2) treatment outcomes and ageing.  Table 2-1 outlines the key opioid treatment studies among older people, and relates to a subset (n=15) of the seventy-six papers included in the overall synthesis.  
[bookmark: _Toc15331646]Defining ageing based on current literature
Traditionally, opioid misuse has been perceived as a problem largely among those aged 40 years and younger.  As people who use opioids are surviving longer than 40 years, the cut-off point of 40 years had been used in studies to define the ‘older’ population (Crome et al. 2009).  There is no consensus in the literature on what ‘old’ is; it ranges from 37 to 55, 40+, 45+, 50+, 60+, 65+, 49 to 61, 50 to 59, and 50 to 74 (Raffoul et al. 1981, Schonfeld et al. 2000, Beynon et al. 2007, Lofwall et al. 2008, Han et al. 2009a, European Monitoring Centre for Drugs and Drug Addiction 2010a, Roe et al. 2010, Boeri et al. 2011, Crome et al. 2011b, Crome et al. 2011a, Doukas 2011, Rosen et al. 2011, Wu & Blazer 2011, Institute of Medicine 2012, Outlaw et al. 2012, Han et al. 2015).
[bookmark: _Toc15331647]Ageing among older people who use opioids 
Epidemiological surveys and admissions to addiction services in developed countries indicate a growing proportion of older opioid users along with decreased numbers of younger users, and this trend is likely to continue for the next two decades (Beynon et al. 2007, Gossop 2008, Han et al. 2009a, Australian Injecting Illicit Drug Users League 2011, Crome et al. 2011b, Crome et al. 2011a, Frances 2011, Wu & Blazer 2011, Han et al. 2015).  Reasons for the growing trend of older people who use drugs include demographic changes, drug availability, increased life expectancy, improved treatment access and the development of harm reduction services (Hartnoll 1986, Substance Abuse and Mental Health Services Administration 1998, Gfroerer et al. 2003, Colliver et al. 2006, Simoni-Wastila & Yang 2006, Substance Abuse and Mental Health Services Administration 2007, Beynon 2009, Burns et al. 2009, Han et al. 2009a, Johnson & Sung 2009, European Monitoring Centre for Drugs and Drug Addiction 2010a, Hartnoll et al. 2010, Australian Injecting Illicit Drug Users League 2011, Vincent & Velkoff 2011, Institute of Medicine 2012, Crome et al. 2015, Pirona et al. 2015, United States Department of Health & Human Services. Substance Abuse Mental Health Services Administration. Center for Behavioral Health Statistics Quality 2015).
The “baby boomer” generation in the United States (people born between 1946 and 1964) are the largest generation alive (78 million people) (Crome et al. 2015).  The prevalence of drug use among those aged 50 years and older is increasing and is expected to continue growing as baby boomers age (Gfroerer et al. 2003).  One-in-four older people have used medications with potential to abuse, a figure likely to increase as the baby boomer generation ages (Simoni-Wastila & Yang 2006).  Projections indicate a doubling of older illicit substance misusers between 2006 and 2020 (Han et al. 2009a) with an estimated 5 million older people having substance use problems by 2020 (Gfroerer et al. 2003).  However, the true number is likely to be much higher due to the fact that, by 2020, only half of the baby boomers will have reached 65 years of age (Johnson and Sung, 2009).  An estimated 21.6 million people required treatment for substance abuse in 2011, while 3.8 million received treatment (Substance Abuse and Mental Health Services Administration 2012).  The Treatment Episode Data Set (TEDs) shows increased admissions involving drugs among those aged 50 years and older between 1992 and 2005 (Lofwall et al. 2008).  Treatment admissions for opioid use among those aged 65 years and older increased by 3.9% between 1995 and 2005 (6.6% in 1995, 10.5% in 2005) (Substance Abuse and Mental Health Services Administration 2007).  There are increased proportions of older people (aged 45 years+) using heroin (11.4% in 1992, 17.5% in 2012), methadone (0.3% in 1992, 0.6% in 2012) and other opiates (1.6% in 1992, 8.4% in 2012) (United States Department of Health & Human Services. Substance Abuse Mental Health Services Administration. Center for Behavioral Health Statistics Quality 2015).  Although much of what is known about the ageing opioid treatment population comes from the TEDs, it is limited by its definition of older, which is confined to greater than age 50 or 55 (Lofwall et al. 2005) and is therefore limited in its analysis of age trends (Han et al. 2015). 
As a continent, Europe has the oldest population with one-in-five aged 60 years and older, a figure expected to increase to one-in-four by 2050 (European Monitoring Centre for Drugs and Drug Addiction 2010a).  Historically, the largest group to receive specialised drug treatment in Europe are problem opiate users, mainly heroin users and injectors.  Almost 700,000 Europeans receive opioid substitution treatment (OST), making up a substantial proportion of the European treatment population (Pirona et al. 2015).  The Amsterdam Cohort Study was the first to highlight ageing and its findings challenged the view that the majority of people who use drugs ‘mature out’ and become drug free (Institute of Medicine, 2012).  The Treatment Demand Indicator (European Monitoring Centre for Drugs and Drug Addiction 2012a) has identified an ageing cohort of opioid users soon to become the largest drug treatment population in Europe (Pirona et al. 2015).  Almost all European countries reported increasing proportions of older clients entering drug treatment (European Monitoring Centre for Drugs and Drug Addiction 2010a).  Between 2002 and 2005, the proportion aged 40 years and older in treatment for opioid problems more than doubled (Gossop 2008).  In 2008, opioids (mainly heroin) was the primary drug among 65% of people aged 40 years and older entering treatment (European Monitoring Centre for Drugs and Drug Addiction 2010a).  Recent European trends (2006–2013) show a 21% decrease in the numbers of opioid users entering treatment, while the average age of entries increased from 33 to 36 years and the median age increased by 5 years.  The proportion of opioid cases aged 40 years or older increased from 1-in-5 to 1-in-3 (Pirona et al. 2015).  These findings have raised concern at a European level regarding the readiness of treatment systems to meet the needs of this ageing cohort of opioid users with increasing and complex drug, health and social needs (Pirona et al. 2015).
Changing age profiles for opioid users in treatment have also been reported in Australia.  Similar to the U.S. and Europe, there is evidence of an ageing cohort receiving OST, along with decreasing numbers of new entrants (Burns et al. 2009).  Between 1986 and 2006, the proportion of new entrants aged 40 years and older increased significantly and the median age of those retained in treatment increased from 29 to 37 years.  An estimated 30,000 regular opioid users are aged 40 years or older (Australian Injecting Illicit Drug Users League 2011).  A literature review comments that studies from the U.S and Europe “establish little beyond the existence of a fast-growing cohort of older drug users and the expectation that this cohort will continue to grow over the coming decades” (Australian Injecting Illicit Drug Users League 2011).
[bookmark: _Toc15331648]Types of older opioid users
The literature points to two distinct types of problem substance users among older people; “early-onset” and “late-onset” users.  “Early onset” refers to those who have a long history of substance abuse, who continue to abuse as they age, while “late-onset” includes individuals who develop a new habit as elders (Roe et al. 2010).  Current research lacks data exploring these groups (Taylor & Grossberg 2012).
[bookmark: _Toc15331649]Treatment interventions and ageing
Currently there are two known systematic reviews of drug treatments among older people (Moy et al. 2011, Bhatia et al. 2015).  Having reviewed problem substance use treatments in older people, Bhatia et al. did not find any evidence on treatments for illicit drug use among older people, a point previously made by Moy et al. (Moy et al. 2011, Bhatia et al. 2015).  Bhatia et al. called for epidemiological research in this area and the need to develop health care responses.  Moy et al. reviewed studies on substance treatment among older people published between 1984 and 2005, and found 11 studies on alcohol, three on nicotine, one on prescription medications and one on opiate dependence (Moy et al. 2011).  Rosen et al. reviewed the characteristics and consequences of heroin use among older adults in the U.S.  Having found just 9 eligible studies, the review concluded that research on heroin use and methadone treatment was scant, quantitative findings were inconsistent, and called for additional research with larger samples, as all of the research was conducted using small sample sizes (Rosen et al. 2011).  The literature notes that research mostly originates in the United States, and, therefore, it is difficult to generalise findings given societal differences and differences in the organisation of and accessibility to health care systems internationally (Bhatia et al. 2015, Crome et al. 2015).  The need for European countries to develop epidemiological databases, services and research has been highlighted (Crome et al. 2015).  A U.K. report on older substance misusers states that the “examination of trends in the extent, nature and predictors of substance use problems among older people is required” (Crome et al. 2011a).
[bookmark: _Toc15331650]Treatment outcome studies and ageing
This review focuses on immediate outcomes of a treatment intervention for ageing opioid users and includes outcomes such as retention and abstinence.  Three studies examined treatment profiles over time, of which just one study specifically investigated ageing.  Han et al. examined age trends and characteristics of older adults in opioid treatment programmes in New York City between 1996 and 2012.  In 1996 the majority (56.2%) were less than 40 years old.  By 2012, 35.9% were aged 50–59 years, with large increases in numbers aged 60 and older (1.7% in 2006, 13.1% in 2012).  Multiple drug use was high (particularly cocaine,>30%) and there was a small, but consistent change in the type of primary opioid used, with more frequent use of non-heroin and prescription opioids (Han et al. 2015).
Five longitudinal studies included proxies for age (i.e., length of drug career), but none specifically investigated age or ageing.  These studies examined treatment outcomes over 30 or more years in two California based treatment groups.  Grella and Lovinger investigated 30-year trajectories of heroin use among people participating in publicly funded methadone maintenance programmes between 1978 and 1981.  The study identified four heroin trajectories: (1) women were more likely to enter remission quickly, (2) rapid decreases in heroin use are associated with increased use of other drugs, (3) gradual decreases in heroin use were associated with gradual decreases in the use of other drugs, and (4) problems in school, age first arrested and younger onset of heroin use are associated with persistent use of heroin.  The authors concluded that high rates of persistent drug use over 30 years follow-up suggest that ageing heroin users are in need of treatment (Grella & Lovinger 2011).  Hser and colleagues published four articles based on a 33-year longitudinal study (1974–1997), examining outcomes among men attending compulsory treatment for heroin dependant, criminal offenders.  They found: a steady increase in deaths and stable heroin use (Hser et al. 2001), poor health conditions and high mortality (Hser et al. 2004), adverse consequences of chronic heroin addiction (Hser et al. 2007), and interventions likely to enhance long-term stable recovery (Hser 2007).
[bookmark: _Toc15331651]Treatment outcomes differ by age group
Three studies (Firoz & Carlson 2004, Lofwall et al. 2005, Rajaratnam et al. 2009) compared treatment outcomes among younger and older groups and found that older clients achieved better outcomes than their younger counterparts.  Although the age cut-offs were not identical, differences were found in treatment retention and drug use.  Firoz and Carlson found that older methadone patients did significantly better in treatment.  At nine months post-treatment admission, the older group (age 55 years and older) had improved outcomes for drug use measures compared to the younger group (61% of older and 35% of younger patients had no positive urine-drug-screens) (Firoz & Carlson 2004).  Rajaratnam et al. found that older adults (aged 55 years and older) were more likely to have longer treatment durations (p< 0.01), a history of problem alcohol use (p< 0.01), and were less likely to report current heroin (p< 0.05) and overall drug use (p< 0.05) than younger counterparts (Rajaratnam et al. 2009).  Lofwall et al. found several age differences when comparing groups (age 50–66 years, age 25–34 years).  The older group was in treatment longer (averaged 4.2 years versus 1.3 years), had fewer positive urine results (3.7% versus 6.9% opiate positive), was older at drug use initiation (except alcohol) (marijuana: 20.6 versus 14.2 years, heroin: 24.2 versus 19.3 years, cocaine 29.4 versus 20.2 years), had poorer physical health and took more prescribed medications daily (43.9% versus 3.8% with three or more daily medications) (Lofwall et al. 2005).  Two additional studies by Fareed et al. and Rosen et al. investigated outcomes among older treatment cohorts, but neither made comparisons to younger counterparts.  Fareed et al. found improved outcomes for older patients retained in treatment, whereby those aged 40 years and older had significant reductions in drug use (p< 0.0001 for opiates and cocaine), psychiatric (p< 0.016) and legal problems (p< 0.02) compared with treatment drop-outs (Fareed et al. 2009).  Rosen et al. compared drug and alcohol use one year preceding and following interview, but did not find differences in urine test results (Rosen et al. 2008).
[bookmark: _Toc15331652]Treatment outcomes differ by gender
Two studies investigating treatment outcomes and gender found that women achieved better outcomes.  Rosen et al. examined the prevalence of mental and physical health disorders in 140 older methadone maintenance patients (aged 50 years and older).  Physical health appeared better among older women who had significantly lower rates of hypertension and diabetes (Rosen et al. 2008).  Grella and Lovinger investigated 30-year trajectories of heroin use and found one trajectory where women were more likely than men to enter remission quickly (Grella & Lovinger 2011).
[bookmark: _Toc15331653]Discussion
The literature has identified a neglected ageing population who use opioids and a dearth of available research and evidence for treating this group.  Historically issues relating to problem substance use among older people have received little attention, and are only recently being recognised.  Larger scale longitudinal studies tracking treatment and health outcomes have not included a significant sample of older people (Korper & Council 2002, Hubbard et al. 2003, Ross et al. 2005).  Most of the existing literature involving older adults treats them as a homogenous group and/or compares them to their younger counterparts.  However, there is some evidence of different subgroups within the ageing opioid population (Roe et al. 2010, Taylor & Grossberg 2012), gender differences (Satre et al. 2004, Satre et al. 2007, Rosen et al. 2008, Grella & Lovinger 2011), and drug use trajectories (Gfroerer et al. 2003, Aharonovich et al. 2005, Lofwall et al. 2005, Colliver et al. 2006, Grella & Lovinger 2011, Vincent & Velkoff 2011, Bhatia et al. 2015).  These and other factors may have important implications for treatment services (Gfroerer et al. 2003, Vincent & Velkoff 2011).  
The articles reviewed indicate significant future needs, yet currently there is insufficient research and evidence for interventions that treat older people.  Addiction and other healthcare services are insufficiently aware of the needs of ageing among people who use drugs and must anticipate and prepare for increased demand from this group.  Age related information is important epidemiologically to understand the dynamics of epidemics (Barrio et al. 2013).  Research lacks large quantitative studies explicitly examining the area.  Large samples are also required to accurately assess the needs of the population and monitor ageing trends.  Existing treatment monitoring systems are not being utilised to this end.  Empirical research is required to adequately describe the problem and to develop appropriate treatment programmes and interventions for older opioid users. 
The small number of studies meeting the review criteria were all based in high income countries, therefore generalisability to other settings may be potentially impacted.  Almost all studies reviewed involved convenience samples taken from methadone treatment centres in large urban areas.  Many studies were excluded due to their sampling criteria.  For example, many papers from the Australian Treatment Outcome Study included individuals attending needle exchange services who were not treated for their opiate problem (Teesson et al. 2007, Darke et al. 2009, Darke 2011, Darke et al. 2011, Teesson et al. 2015).  There is substantial variation in what the term “older” or “ageing” encompasses and, therefore, the body of evidence for the target population is small, and the majority of studies do not give their reasoning for their choice of age cut-offs.  Due to the narrow focus of the review objectives, important issues related to the care of older people with substance use problems (including medical, psychiatric, multimorbidity, cognitive decline, social isolation, mediation drug interactions, and burden of medications among other things) have not been discussed.  Outcome measures such as employment and involvement in criminality may be less appropriate for the older population, particularly in the case of the late-onset group who are at a later stage of life and financial security.
The literature discusses treatment outcomes for the ageing opioid population in general terms and the area is yet to be extensively studied.  In a recent review, Crome et al. found four studies reporting outcomes among older adults in treatment for problem substance use (Satre et al. 2004, Lofwall et al. 2005, Satre et al. 2007, Rosen et al. 2008) and concluded that treatment outcome research shows that older adults do better in treatment than their younger counterparts (Crome et al. 2015).  The two studies by Satre et al. are outside the scope of this review as they do not specifically investigate opioid drugs (Satre et al. 2004, Satre et al. 2007).  Findings from these studies are important nonetheless, as they found associations between age, gender and treatment outcomes.  An examination of 5-year alcohol and drug treatment outcomes (comparing groups aged 55–77, 40–54 and<40 years) found correlations between abstinence among women, treatment retention and having no close family/friends who encouraged use.  Abstinence was greatest among women aged 55–77 years (81% for women aged 55–77, 43% for men aged 55–77, 57% for women aged 40–54, 44% for women aged<40 years).  Women aged 55–77 years remained in treatment longer than men in the same age group (20.7 weeks versus 9.5 weeks) (Satre et al. 2004).  The second study by Satre et al. examined 7-year alcohol and drug treatment outcomes in outpatients aged 55 years and older.  This study found (1) women were more likely to report abstinence in the 30 days prior to follow up than men (76.0% versus 54.2%), (2) a positive relationship between 30-day abstinence and length of stay in treatment, (3) abstinence at 7 years was correlated with attendance at 12-step meetings, and (4) men were more likely than women to continue drinking and to drink heavily (Satre et al. 2007).  There are a number of possible reasons why older groups may do better; some examples include a lesser severity of dependence, a greater willingness to change, better adherence to treatment, longer treatment durations, more supportive social networks, and perhaps age itself (Moy et al. 2011).  Survival may also be a factor with healthier older adults more likely to be in treatment (Firoz & Carlson 2004).  It is likely that differences exist for early and late onset groups.  Although not widely studied, differences may exist due to economic status.  Late onset groups may be at a later stage of life and financial security.  Early exposure is consistent with poor general health (Lofwall et al. 2005).
The findings of this literature review have several implications for practice and policy.  The ageing opioid population presents many challenges for policymakers and healthcare providers who are typically accustomed to working with younger people who use drugs.  Much work is required to effectively prepare for and respond to the needs of older people, such as: developing effective prevention and treatment responses (service availability, treatment models, workforce awareness and training), developing tools to measure substance use and abuse among older adults, and providing adequate data to measure emerging problems and predicting future trends (Gfroerer et al. 2003, Han et al. 2009a, Institute of Medicine 2012).  Treatment systems must prepare for the growing population of ageing adults.  Age specific services have been raised as an area for development (European Monitoring Centre for Drugs and Drug Addiction, 2010).  Currently, specialised treatment programmes for older people who use drugs are rare, and concerns have been voiced regarding the readiness of current treatment systems to meet the needs of this ageing cohort of opioid users with increasing and complex drug, health and social needs (Colliver et al. 2006, Pirona et al. 2015).
Collaboration and integrated approaches between healthcare and social care providers may be useful, particularly as many older people may already be in regular contact with services due to health issues, and these providers are well placed to identify substance use problems among this population.  A recent review of service responses for older, high risk drug users found few effective service model responses, limited awareness of older people who use drugs among service professionals and practitioners, and a need for further evidence to fully understand factors (demographic, social and drug use onset) related to the needs of older people who use drugs and their engagement with services (Atkinson 2016).  Addiction and other healthcare services would benefit from training programmes that raise awareness of this growing population.  Education programmes in screening, assessing and diagnosing problem substance use in ageing populations would be valuable for health and social care providers.  Evidence-based information is important so that policymakers, practitioners, and researchers understand the unique circumstances of the growing population of ageing opioid users.  Older adults are largely treated as a homogeneous group in the literature despite evidence to the contrary.  Treatment outcome research is important due to the small number of existing studies including older adults.  Further research is required to investigate gender and early/late onset differences.
The rationale for conducting this systematic review was to determine what is known about problem opioid use and treatment outcomes among ageing opioid users.  There is no consensus in the literature on what old is.  However, the opioid treatment population, within which subgroups exist, is ageing.  The definition of older varies by study and country.  Clear rationale for the choice of age cut-offs in defining the older population is important and should be evidence-informed utilising large national datasets.  It is important to understand the specific needs of this ageing population in order to deliver appropriate care.  Further research using large samples is required to investigate subgroups of older adults in more detail and to determine whether there are differences in their treatment outcomes.  Currently, addiction and healthcare services are unaware of the extent of the needs of older users.  They must anticipate and prepare for predicted increases in demand by this group.
[bookmark: _Toc15331654]Conclusion
In summary, Chapter 2 describes the key international literature relating to the ageing of the opioid treatment population.  Problematic drug use (of which opioids make up the largest proportion) had been incorrectly assumed to end as people age.  The literature identifies older people who use opioids as a neglected population.  Little is known about older people who use opioids or their treatment outcomes.  There is no consensus on what old is.  However, the opioid treatment population, within which subgroups exist, is ageing.  The lack of data is cited as the greatest limitation to understanding illicit substance use among older adults.  The rationale for conducting this research was, firstly to determine what is known about problem opioid use and treatment outcomes among ageing opioid users, and secondly to utilise existing treatment surveillance  data over two decades to enhance knowledge of this group.  The next chapter outlines the research methodology for this study.  

32
[bookmark: _Toc15331990][bookmark: _GoBack]Table 2‑1 Key Opioid treatment studies among older people
	Study 

	Study period and location
	Design/ Method
	Population and sample size
	Clear logic for age cut-off to define older 
	Major findings relating to ageing
	Major findings relating to opioids
	Recommendations for opioid treatment and/or outcomes in older adults 

	Bhatia et al. 2015
(Bhatia et al. 2015)
	Period: Publications from January 2007–October 2014
Location: Not applicable
	Systematic review of the treatment of substance use disorders in the elderly.
Secondary analysis
	- Adults over 50 years of age
- Any substance disorder receiving an intervention
	Not applicable
	- 13 relevant studies
- Encouraging treatment responses among older adults
	- No studies found on treatments for illicit drug use amongst older adults
- Dearth of evidence available for treating older adults with substance use
	- The gap in the literature on treatments for illicit drug use.  A need for epidemiological research, given the growing prevalence rates of illicit drug use among older adults.  A need to further develop health services

	Han et al. 2015
(Han et al. 2015)
	Period:1996–2012
Location: All New York State licensed drug treatment programmes
	Review of administrative  data from the Client Data System of the New York State Department of Health.
Secondary analysis (pre-existing data)
	- Adults in opioid treatment programmes, defined as programmes providing methadone maintenance treatment, buprenorphine treatment, and/or psychosocial treatment for opioid dependence
	No
	- A pronounced age trend observed 1996–2012, with adults aged 50 and older becoming the majority.
- The proportion of females increased among older adults (aged 50+), while the proportion of females among the younger group (<50 years) decreased
- There were notable shifts in race and ethnicity.
	- Heroin was the predominant primary substance
- Small increases reported use of alcohol and marijuana 
- The majority reported use of a secondary drug (mainly cocaine).  
	- More research is needed to fully understand the specific characteristics and needs of older adults with opioid dependence
- New models of care are needed to address increasing levels of morbidity as this population ages 

	Grella and Lovinger 2011
	Period:1978–2009
Location: Central and Southern California, United States
	Longitudinal study
primary longitudinal research (interviews and pre-existing data)
	- Follow-up of 914 patients who originally participated in studies of publically funded methadone maintenance programmes between 1978–1981
- Followed up 2005–2009
	Not applicable
	
	- 4 heroin trajectory groups identified
- Gender differences, with women  more likely to enter remission quickly
- Rapid decreases in heroin use is associated with increased use of other drugs
- Gradual decreases in heroin use was associated with a gradual decrease in the use of other drugs
- Problems in school, age first arrested and younger onset of heroin use are associated with more persistent heroin use

	- About two-fifths ceased heroin use within 10-20 years of initiation.  
- More than half used consistently over the 30 years
- High rates of persistent drug use over 30 years follow-up suggest that ageing heroin users are in need of treatment

	Moy et al. 2011
	Period: Publications up to January 2007
Location: Not applicable
	Systematic review of substance treatment for older substance misusers
Secondary analysis (systematic and narrative)
	- Adults over 50 years of age
- Any substance disorder receiving an intervention
	No
	- 13 relevant studies
- Little research conducted into the treatment of substance dependence in older patients
- Evidence that older people do not achieve worse outcomes than younger counterparts
	-1 study on opiate dependence (see Firoz & Carlson 2004)

	- Majority of research originates in United States; research in different settings and countries would be valuable 
- Increased awareness of prevalence and importance of substance abuse in older people among the medical profession and general population 
- Consider designated treatment programmes to include older people

	Rosen et al. 2011
	Period: Publications from 1990 to 2009
Location: United States
	Literature review of older heroin users 
Secondary analysis
	- Adults over 50 years of age
- Using heroin and/or in methadone treatment
	No
	- 9 relevant studies
- Large scale longitudinal studies have not included an exclusive or significant sample of older adults
	- Research on heroin use and methadone treatment for this group is scant and quantitative findings were not consistent
	- Highlighted need for additional research with larger samples as all of the research was conducted using small sample sizes.
- A coordinated effort from funders, researchers and practitioners is needed to adequately prepare for the significant needs of the population.

	Fareed et al. 2009
(Fareed et al. 2009)
	Period:2002-2007
Location: Atlanta Veterans Affairs Medical Center, United States
	Retrospective chart review of patients in methadone maintenance treatment
Secondary research (pre-existing data)
	- N=91
- Patients aged 40 years and older only
	No
	- Older adults were more likely to have had longer periods of treatment and were more likely to have a history of comorbid alcohol misuse
- Older adults were less likely to report current heroin use and overall drug use.  
	- Those remaining in treatment had a significant reduction in drug use, psychiatric, medical and legal problems compared with those who dropped out of treatment.  
	- Certain lifestyle risk factors and comorbid medical conditions are potential targets for intervention that may improve health outcomes for older patients with opioid dependence

	Rajaratnam et al. 2009
(Rajaratnam et al. 2009)
	Period: Not given
Location: 4 of 18 methadone maintenance treatment clinics associated with Beth Israel Medical Center in New York City, United States
	Random selection using modified stratified sampling of current patients 
Primary research (interviews, surveys and clinical chart review)
	- N=156 patients attending a methadone treatment programme
- Older defined as aged 55 years and older
	No
	- Older adults were more likely to have longer periods of treatment, a history of problem alcohol use and were less likely to report current heroin use and overall drug use
	- Only a small proportion of methadone maintenance patients have regular contact with a primary care physician despite having many medical and psychiatric conditions.  The rate of contact does not increase with age 
- Quality of life does not increase with age and length of time in methadone maintenance treatment 
	- Methadone maintenance treatment services should be better prepared to help patients age more successfully

	Rosen et al. 2008
(Rosen et al. 2008)
	Period: Not given
Location: A methadone clinic in a medium-sized Midwestern
industrial city in the United States
	Primary research (patient interviews and pre-existing results of monthly drug screenings)
	- Older patients (aged 50 years and older) in methadone maintenance treatment
- N=140 
	No
	
	- 76.4% screened positive for illegal drug use across 24 months, of which
- 80.4% screened positive more than once 
- 21% reported binge drinking at least once in the previous year 
	- The physical health burden of the ageing population will require mental health and treatment providers to place an increased emphasis on physical health services 
- Appropriate training of providers in the screening, assessment, and treatment of age-related disorders is necessary for adequate care

	Hser 2007
(Hser 2007)
	Period:1974–1997
Location: California Civil Addict Programme, United States
	Longitudinal study
primary longitudinal research (interviews, urinalysis and pre-existing criminal justice data)
	- N=242 of the original 581 male participants heroin addicts admitted between 1962 and 1964. 
- Followed up at 3 time points 10 years apart (1974–1975, 1985–1986 and 1996–1997)
	Not applicable
	- The recovered group initiated abstinence and maintained the stable recovery in their late 30s. 
- 53% continued to use heroin into their late 50s and 60s
- Maturing out does not apply to heroin addicts due to the high prevalence of continued heroin use in the ageing sample and the lack of association of older age with recovery
	- Certain interventions are likely to enhance long-term stable recovery
- Stable recovery (at 10 years) was predicted by ethnicity, self-efficacy and psychological distress 
	- Early intervention to curb heroin addiction is critical to sustaining stable long-term recovery 
- Strategies for achieving and maintaining stable recovery should include stress coping strategies, identifying personal and social resources and engagement with pro-social activities 

	Hser et al 2007 
(Hser et al. 2007))
	Period:1974–1997
Location: California Civil Addict Programme, United States

	Primary longitudinal research (interviews, urinalysis and pre-existing criminal justice data)
	- N=471 of the original 581 male participants heroin addicts admitted between 1962 and 1964 
- Followed up at 3 time points 10 years apart (1974–1975, 1985–1986 and 1996–1997)
	Not applicable
	
	- Identified three groups with distinct heroin use trajectories
- Only a small group stopped heroin use early on and maintained a relatively stable recovery
- Adverse consequences of chronic heroin addiction
	- Mechanisms for early cessation of heroin use are unknown and need in-depth investigation
- Addiction is mostly a chronic condition, requiring long-term care and management strategies

	Lofwall et al. 2005
(Lofwall et al. 2005)
	Period: Not given
Location: Addiction Treatment Services outpatient program of the Johns Hopkins Bayview Medical Center
	Primary research consisting of cross sectional surveys examining physical and mental health characteristics along with urine toxicology samples 
	- N= 67 (41 older and 26 younger) opioid maintenance patients
- Age range: 
  Older=50-66 years
  Younger=25-34 years
	Yes, people diagnosed with drug dependence die on average 22.5 years earlier 
	- The older group were in treatment longer, had fewer positive urine results, were older at drug use initiation (except alcohol), had poorer physical health and took more prescribed medications than patients aged 25-34 years
	The older group had fewer positive urine screenings for opiates (3.7% versus 6.9% positive)
	- There is a strong rationale to develop and test potentially more effective health care service delivery strategies

	Firoz & Carlson 2004
(Firoz & Carlson 2004)
	Period: 1995–2000
Location: Midwestern methadone maintenance treatment programme, United States
	Primary research (programme and patient surveys, patient clinical status review and  use of pre-existing chart and database information, treatment outcomes at 9 months post-admission)
	-  N=759 (54 older and 705 younger) methadone maintenance patients 
- Older defined as adults aged 55 years and older, younger <55
	No
	
	- At nine months the older group had improved outcomes on drug use measures
- Groups did not differ in medical, psychiatric problems or employment  
-Older methadone patients did significantly better in treatment
	- Methadone programmes treating older patients should not assume that this group are similar to other older populations in terms of prevalence of medical and psychiatric problems

	Hser et al. 2004
	Period: 1974–1997
Location: California Civil Addict Programme, United States
	Prospective cohort study.  Interview and medical examination
	-  N=108 of the 242 surviving male heroin addicts admitted between 1962 and 1964 
- Followed up in 1996-1997
	Not applicable
	
	- Poor health conditions and high mortality
- 23.2% still using heroin
	- Clinicians need to screen patients for infectious diseases regardless of their current illicit drug-using status 

	Hser et al. 2001
	Period: 1974–1997
Location: California Civil Addict Programme, United States
	Primary longitudinal research (interviews, urinalysis and pre-existing criminal justice data)
	- N=581 male heroin addicts admitted between 1962 and 1964. 
- Followed up at 3 time points (1974–1975, 1985–1986 and 1996–1997)
	Not applicable
	- By age 50-60 years approximately half of the 242 interviewed subjects tested negative for heroin
- A fifth of heroin users were still active users, now aged in their late 50s
	- Steady increases in deaths and stable heroin use
- Long term heroin abstinence is associated with less criminality, morbidity, psychological distress and higher employment
- Five years heroin abstinence considerably reduced the likelihood of future relapse
	- Treatment programmes should focus on incremental improvements rather than lifelong abstinence 
- Treatment programmes should consider the social and physical health needs of older adults 
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[bookmark: _Toc15331656]Introduction
In the previous chapter, the international literature relating to the ageing opioid treatment population was outlined, and several gaps were highlighted.  In this chapter the research process undertaken to achieve the overall study aim is outlined.  The methodological design, data sources, selection of measures, ethical approval, data collections and data analysis is described.  This chapter adds to Chapter 2 by looking at the broader theoretical concepts that surround the topic of this study.  The role of this theoretical framework is to provide a comprehensive context in which to understand and interpret the findings, presented in Chapters 4, 5 and 6.
[bookmark: _Toc15331657]Aim of the study
The aim of this study was to investigate the age profile of the opioid treatment population over a twenty-one-year-period using routine health surveillance data, and to explore typologies of client characteristics, behaviours and associated treatment discharge outcomes.  
[bookmark: _Toc15331658]Objectives of the study
The aim was broken down further into the following objectives: 
1. To undertake a systematic literature review to identify the published literature associated with ageing among people treated for opioid use and outcomes of that treatment.
2. To utilise epidemiological treatment data mandated by the European Union to explore and document how the opioid treatment population has aged over a 21-year-period, 1995 to 2015. 
3. To examine the typology of opioid-using behaviours and client characteristics among opioid treatment entrants. 
4. To report treatment retention and completion rates for opioid treatment entrants and explore which characteristics (such as age) may be associated with treatment completion, retention and dropout.
[bookmark: _Toc15331659]Research process
In this study, the research process was informed by Crotty’s framework for social research design (Crotty 1998). Crotty’s four elements of the research process are; epistemology, theoretical perspective, methodology and methods. 
[bookmark: _Toc15331660]Study paradigm 
A paradigm consists of ontology, epistemology, methodology, and methods.  Ontology is the study of being (Crotty 1998), and is concerned with what constitutes reality.  Research methods can be traced back through methodology (the research strategy) and epistemology (assumptions about how knowledge is generated) to an ontological position.  The scientific paradigm rose to prominence during the Enlightenment (1685–1815).  The term “scientific method” originated from the positivist philosophical paradigm which can be traced back to Aristotle, Galileo and Descartes (Fuller 2013).  The scientific method is defined as “the process of formulating a hypothesis, performing objective experiments, and engaging in sound reasoning supported by the collection of data” (Persaud 1997).  A hypothesis is defined as “a belief about what is true” (Howlett et al. 2013).  The scientific paradigm is concerned with predictions and generalisations, and therefore quantitative research methods frequently utilised (Pring 2000).  According to the scientific paradigm, good research is characterised by (1) internal validity (results are due to the independent variable), (2) external validity (results can be generalised to other populations or situations), and (3) replicable and reliable (different researchers can record the same data in the same way and arrive at the same conclusions) (Scotland 2012). 
[bookmark: _Toc15331661]Epistemological approach
Epistemology is the philosophy of knowledge and is concerned with how knowledge can be created, acquired and communicated (Scotland 2012).  The philosophy of knowledge underpinning the scientific paradigm is objectivism, which seeks to discover the truth about the world through observable, measurable facts, and relies on deductive reasoning to establish theories which can be tested.  Objectivism requires that research is carried out in a value-free way, so that the researcher is detached from the research process.  In order to meet the aims and objectives of this study the researcher utilised existing data on opioid treatment admissions, examining them as objective, bias-free facts in a deductive way.  Therefore, the interpretation of data in this study was directed by deductive reasoning underpinned by an objectivist epistemology.
[bookmark: _Toc15331662]Theoretical perspective
The procedural foundations of quantitative research are underpinned in positivism (Howlett et al. 2013). Positivism reflects the philosophical stance of the natural scientist whereby the goal is to obtain knowledge by observing and measuring (Lincoln & Guba 2000).  Positivists believe that the universe is deterministic (governed by cause and effect) and is understood through a methodology of observation, measurement and repeatable experiments.  Thus, positivistic statements are descriptive and factual.  Positivism highlights the importance of objectivity in studying observable components and research is carried out in such a way that it is value-free, so that the researcher is separate to the research.  The task of positivist theory is to analyse what reality is by describing and explaining, and through causal relationships identifying what will happen in the future. Therefore, positivists also predict and prescribe.  
Post-positivist theory emerged during the 20th century and is a variant of positivism (Smith 1983, Phillips & Burbules 2000).  Although post-positivism has similar ontological and epistemological beliefs as positivism, it differs in several ways.  The main differences are (1) that post-positivists believe that absolute objectivity is not possible as the researcher’s background may influence what is observed, and (2) unlike positivists, post-positivists are open to being proven wrong.  Post-positivists believe that results which can be replicated are likely to be true (Creswell 2003).  Post-positivism is founded on critical realist ontology (Lincoln & Guba 2000).  Critical realists examine theories of reality in many ways in order to estimate the truth as they believe that it is not possible to perfectly detect reality.  Rather than proving a theory, post-positivism makes a strong case for it by disproving alternative theories.  Expert critique and pre-existing knowledge are used to evaluate findings.  Post-positivists apply the principle of falsification which argues that scientific theories can never be proven true (Ernest 1994). It is only when all attempts to refute them fail can they be tentatively accepted, and so, “every scientific statement must remain tentative forever” (Popper 1968). 
The post-positivist worldview is often referred to as the scientific research (Creswell 2014).  Post-positivists believe that theories need to be tested and refined in order to understand the world.  Post-positivists are reductionistic in their intent to reduce ideas to a small discrete set which can be tested through research questions, hypothesis and variables.  Knowledge developed through the post-positivist approach is grounded in careful observation and measurement of the objective reality.  For the post-positivist, developing numeric measures of observations is vital.  Following the post-positivist accepted approach to research, a researcher will start with a theory, specify narrow hypotheses, collect data which will support or refute the hypotheses, analyse the data using statistical procedures and hypothesis testing.  Where necessary, the post-positivist researcher will make revisions and conduct additional tests.  As knowledge is tentative, hypotheses are not proven; they are simply not rejected (Creswell 2003, Creswell 2014).
[bookmark: _Toc15331663]Research approach
In this study, the research question aims to investigate the existence of patterns and groups.  Details concerning the ageing of a population over time can only be reliably determined through the use of quantitative data against which the hypothesis can be assessed; therefore, a post-positivist approach is warranted.  Data is collected and analysed to test the hypothesis.  This approach characterises the relationship between theory and research, and results obtained using this approach are developed through logical reasoning (McKenna et al. 2014).  The findings are compared to existing knowledge in the literature to determine if they correspond with what is already known in the field of addiction.  In this way, the scientific paradigm was best suited to this study and provides the philosophical underpinnings and the basis for the design and conduct of this study.
[bookmark: _Toc15331664]Methodology 
Research strategy
A quantitative design was chosen based on the overall study aim and was considered to be the best fit for the purposes of this research.  This study is a quantitative retrospective cross-sectional study examining opioid treatment admissions over more than two decades.  Ageing was explored in the context of the European wide epidemiological indicator on drug treatment, called the Treatment Demand Indicator (TDI).  The TDI is increasingly used in international analysis as it is the largest drug dataset in Europe (Montanari et al. 2019). The TDI is described in further detail in Section 3.5.1.1.  
[bookmark: _Toc15331665]Research design 
Secondary data 
This study utilised drug treatment data along with population figures over a 21-year-period, 1995 to 2015.  The data collections are outlined below.  The secondary use of data occurs when information is used for purposes other than those originally specified, e.g., data collected in the course of delivery of healthcare being used for epidemiological purposes, such as measuring incidence rates and determining patterns in distribution and determinants of incidence of drug use.  There are distinct advantages in using secondary data over primary data; including time and cost savings, superior quality data collected in a standardised way permitting comparisons over time, and researcher bias is diminished as data are usually collected by others and independent of any hypothesis (Mann 2003, Goodwin 2012).  In this study, secondary data was available for all drug treatment admissions nationally over a 21-year-period (1995–2015), and is accessible at the individual-observation level.  
[bookmark: _Toc15331666]Study Methods 
[bookmark: _Toc15331667]Data collections
European drug treatment monitoring
The Treatment Demand Indicator (TDI) is an epidemiological indicator following a common European protocol for collecting and reporting core data on people entering drug treatment.  The TDI is the largest drug dataset in Europe, and completed by 30 countries in 2016 (European Monitoring Centre for Drugs and Drug Addiction 2018a, Montanari et al. 2019).  The TDI indicator contributes the overall EMCDDA aim of “providing objective, reliable and comparable information at the European level concerning drugs, drug addiction and their consequences” (European Monitoring Centre for Drugs and Drug Addiction 2012b).  
The TDI methodology ensures that information on people entering drug treatment is collected in a harmonized, reliable and comparable way across all European countries.  Information is collected on all admissions to drug treatment during each calendar year.  Standardised data on people commencing drug treatment is collected at treatment centre level and collated nationally and then reported to the EMCDDA in aggregate form.  The TDI standard protocol 3.0 sets out data and reporting requirements and includes definitions, guidelines for data collection, coding, and reporting, along with  procedures for quality control and a consideration of ethical issues (European Monitoring Centre for Drugs and Drug Addiction 2012a).  The TDI dataset comprises socio-demographic characteristics, drug use profiles, injecting behaviours and treatment contacts. 
European case level data on people entering treatment for the first time is not readily available as the EMCDDA collates national TDI data in aggregate form.  However, anonymised case level data which forms the Irish component of TDI is held at the Health Research Board (Ireland’s Focal Point for EMCDDA) and is available for analysis upon request.  Further details on data items relevant to this study are provided in Appendix 1.  
Irish national drug treatment monitoring
The Irish component of TDI is the National Drug Treatment Reporting System (NDTRS).  The NDTRS is operated by the Health Research Board, and includes information regarding admissions and discharges from drug and alcohol treatment programmes in Ireland.  The NDTRS follows the common European TDI protocol for collecting and reporting core data on people entering drug treatment.  The NDTRS requires that one record (form or electronic data) is completed for each new person who has presented for treatment for the first time, and also for each previously treated client returning to treatment for problem drug and/or alcohol use, in every calendar year.  The NDTRS was rolled out nationally in 1995, subsequently enhancements were made to record treatment discharge data, and these enhancements were implemented on a national basis in 2009.  Treatment for problem substance use in Ireland is provided by statutory and non-statutory services, including general hospitals, psychiatric hospitals, community-based services, residential centres and prisons.  Service providers at treatment centres throughout Ireland collect these data at each stage of the treatment process and return anonymised data to the NDTRS (Carew et al. 2013).  NDTRS data is an anonymised event based register.  This study utilises national health surveillance data from the NDTRS since its national rollout in 1995.  
Data items recorded in the treatment demand indicator 
A treatment case is a person who starts formalised face-to-face treatment for their drug use at a treatment centre during the calendar year (1 January to 31 December).  First treatment is defined as the very first time a person starts treatment for drug problems in their life.  People who are retained in the same treatment from one year to the next are excluded from TDI (for example, people who use heroin in ongoing opioid substitution treatment). Therefore, TDI represents a sub-section of the total population in need of treatment. 
Anonymised data reported to the NDTRS include: demographic details; socioeconomic information; referral and assessment details; history of previous treatment for problem drug or alcohol use; history of drug experimentation; route of administration, frequency of use, and age at first use for up to four current problem substances; risk behaviours (e.g., injecting drug use); treatment interventions provided, including the screening for and provision of vaccinations for blood-borne viral infections; and details of treatment outcome at the time of discharge or transfer to another service.   TDI is concerned with treatment admissions only.  Treatment discharge data recorded in the NDTRS is outside of the scope of TDI, national recording of discharge data was implemented in 2009 and provides a complete picture of treatment provided and reasons for discharge.  
[bookmark: _Toc15331668]Data access 
The researcher submitted data requests to the Health Research Board in April 2016 and February 2018.  Anonymised data on treatment entrants over a period of 21 years (1995–2015 inclusive) were released by the Health Research Board for use in this study.  Data was limited to the years 1995 to 2015 inclusive for two reasons; (1), in 1995, the NDTRS collected drug treatment data from all areas of the country for the very first time, and (2), 2015 was the latest year for which data was available from the Health Research Board for analysis.  Discharge data relating to the study cohort was released separately to the researcher in January 2019 due to operational reasons.  National drug treatment data allows for ageing to be assessed in the context of the drug treatment population, thus making it the best available data to assess temporal changes in age.  National data also provides a more accurate picture of ageing among people who use opioid drugs, unlike existing small cohort studies. 
[bookmark: _Toc15331669]Study population
The study population was new persons entering treatment for opioid-related problems in Ireland in the years 1995 to 2015 inclusive.  Focusing on first-time treatment entrants enables a description of treatment incidence and the identification of recent trends in treatment demand (Montanari et al. 2019).
Inclusion and exclusion criteria
The population of interest in this research included people with 
· any opioid use disorder including disorders related to prescription opioid medications, and illicit drugs; 
receiving  
· any intervention including psychosocial interventions and/or pharmacological interventions.  
Intervention definitions from the EU designed health surveillance system are documented in the NDTRS training protocol (Health Research Board 2013).
Excluded are data prior to 1995 as the NDTRS did not collect data on a national basis prior to 1995. 
Population figures
Population data is provided in an accessible format by Eurostat, the statistical institute of the European Union via their online database (European Commission 2016). Irish population data for the years 1995 to 2015 inclusive were accessed in September 2016.  
European standard population
The European Standard Population (ESP) is an artificial population structure provided by Eurostat (Eurostat 2013).  The ESP 2013 is the accepted methodological standard used in Irish and European health statistics to calculate age standardised rates.  The ESP is representative of the age-structure of the population of European Union Member States, and is used to weight incidence data and produce age standardised rates. 
[bookmark: _Toc15331670]Methods of analysis
For this study, analysis focused on admissions into drug treatment in Ireland.  The units of observation and analysis were time period (year) and age at admission to treatment.  Several indicators relating to drug use were considered in order to study the temporal changes and differences in drug use. 
Indicators of treatment frequency
Counts
The count (number of events or people) is the simplest way of describing the frequency of an event.  Although count data is useful, the use of counts alone may be misleading when drawing comparisons involving populations and time.  Count data do not take population size or changing population structure into account.  When making comparisons between different populations, it is important to control for population size and structure to ensure that any differences observed are not due to these factors.
Rates
Rates are useful for comparing characteristics across different populations, different groups within a population, or the same population over time.  A number of different rates may be used, such as crude rates, age-specific rates and age-standardised rates.  The assessment of drug treatment trends may be based on the number of people entering treatment over a selected time period; however, to distinguish the impacts of changing population and changing risks, trend analyses for incidence rates is often preferable.  In drug treatment surveillance, the typical goal of trend analysis is to determine whether incidence and prevalence rates have increased or decreased over time and to assess the speed with which the increase or decrease occurred.  Due to the absence of a unique health identifier in Ireland, individuals who have multiple drug treatment episodes cannot be linked, thereby making incidence trends the most appropriate measurement in this field. 
Crude incidence rate
The number of treatment admissions may be expressed as a crude rate, i.e. the number of treatment admissions divided by the total number of people in the general population, usually expressed per 100,000 individuals in the population.  Crude rates take the underlying population size into account and allows for comparisons accounting for differences in population size.  However, crude rates are simple summary statistics and do not take account of differences in age structure.

Age-specific incidence rate
Rates can be calculated for each age group, thus allowing for variation by age.  These age-specific incidence rates are defined as the number of treatment admissions in the age group, expressed per 100,000 individuals within the same age group.  The age structure of a population is particularly important when comparing rates between two time periods because age-specific rates are more representative if the characteristic being observed varies by age.  In this study age is one of the major characteristics of interest. 

Age-standardised incidence rate
In order to account for variations in population distribution over time, incidence rates are adjusted to the size and age structure of the population.  These adjusted rates are known as age standardised incidence rates.  Age-standardisation accounts for differences in the age structure when two or more populations are being compared and the age structure of these populations are likely to be different.  When calculating age-standardised rates, the population of interest is mathematically adjusted to have the same age structure as the standard population (in this case ESP 2013).  As a result, a more representative picture of the characteristic in question is provided because the two groups are given the same age distribution structure.
The 95% confidence interval for the age-standardised rate is given by

The variance of the age standardised rate is 

Where 



Indicators of drug-using durations
Opioid-using career length
A variable was created indicating the duration (in years) between the age of first opioid use and age on entering treatment. 
Duration from opioid initiation to injecting 
A variable was created indicating the duration (in years) between the age of first opioid use and age commenced injecting drug use. 
Duration from injecting to treatment entry
A variable was created indicating the duration (in years) between the age commenced injecting drug use and age on treatment entry. 
Indicators of treatment discharge
Time in treatment 
A time variable was created indicating the duration of time spent in treatment.  The number of days in treatment was calculated as the difference between the date of treatment entry and the date of discharge from that treatment.  
Outcome measure (reason for discharge)
The outcome measure was reason for discharge.  In the NDTRS, this may be one of thirteen different reasons (for example, treatment complete, transfer to another service for additional treatment, did not return for subsequent appointments, sentenced to prison, died etc.).  If an individual did not have discharge data, they were still receiving treatment.  
Statistical methods and software tools 
Data on opioid treatment admissions were explored to assess changes over time using a combination of descriptive, exploratory statistics, and inferential analysis.  Trend and cluster analyses were utilised for a more in-depth investigation of trends and hidden patterns among treatment entrants.  Corresponding discharge data were investigated using a combination of descriptive, exploratory statistics, and inferential analysis, along with logistic regression modelling and survival analysis techniques.  Frequencies and percentages were used to summarise data.  Where data were normally distributed, mean scores and standard deviations were reported.  Where data were skewed, median and interquartile ranges were reported.  Characteristics including age, gender, sociodemographics, drug-using career, and injecting risk behaviours were analysed.  Appropriate tests for significance (two-proportion z test with Bonferroni adjustment, Mann-Whitney U, student t test) between groups were used, comparisons were made for the years 1995 and 2015 (first year of nationwide data versus most recent year for which data were available).  Incidence rates were calculated per 100,000 of the population based on census and projected population figures (European Commission 2016), and were age-adjusted to the European Standard Population (Eurostat 2013).  Statistical significance was measured at the 5% level (p≤0.05).  Data were managed and analysed in the Statistical Package for Social Sciences (SPSS), version 22.0 (IBM Corporation 2013), with the exception of Joinpoint regression analysis which was conducted using a programme designed specifically for that purpose.  
Joinpoint Regression Analysis
Trend analysis is a technique used to identify a pattern of change over time.  Trends in age-adjusted admission rates were examined using Joinpoint regression analysis in the Joinpoint Regression Programme, version 4.5.0.1 (Statistical Methodology and Applications Branch 2017).  The Joinpoint Regression Programme is a freely available statistical software package developed at the United States National Cancer Institute’s Statistical Research and Applications Branch (https://surveillance.cancer.gov/joinpoint).  The software is specifically designed for the analysis of time-series data and was originally developed to identify trend changes in cancer mortality and incidence data (Kim et al. 2000).  The software has been recently used in the addiction field (Buchanich et al. 2016, Haughwout et al. 2016, McCall Jones et al. 2017, Montanari et al. 2017, Smyth et al. 2017). 
The annual count of first-time opioid treatments by 5-year age bands was imported into the Joinpoint software, along with figures for the Irish population and the European Standard Population.  Joinpoint regression is a statistical method used to identify points where the trend line changes significantly in magnitude or direction.  The technique fits a log-linear model using Poisson regression and Monte Carlo permutation to test if a change in trend is statistically significant (Kim et al. 2000).  The Joinpoint method finds the best-fit line through the data for a specified period of time and estimates the time points where changes in the linear trend occur (these points are known as joinpoints).  Each joinpoint indicates a statistically significant change in trend.  The permutation test determines the number of joinpoints required, to which joined linear segments are fitted.  It is assumed that the annual percentage change (APC) is a constant percentage every year, and changes linearly on a log scale.  The statistical significance of the model is tested using the hypothesis that the APC is equal to zero.  A downward trend occurs where APC < -1, an upward trend is indicated by APC > 1, and the trend is stable where -1 ≤ APC ≤ 1.  Where multiple joinpoints occur, the average APC (AAPC) is used to assess and compare trends.  The AAPC is the geometric weighted average of the APCs for the segments directly adjacent to the joinpoint, where weights are equal to the lengths of each segment over the interval (Montanari et al. 2017). 
Cluster analysis
Cluster analysis is an empirical approach designed to reveal hidden patterns or clusters within a dataset, which otherwise would not have been obvious.  Each cluster consists of observations that are similar to each other and dissimilar to observations of other clusters.  Data were examined to detect subgroups of opioid users using the TwoStep clustering algorithm in SPSS, version 22.0 (IBM Corporation 2013).  Unlike other clustering techniques, TwoStep caters for both categorical and continuous variables.  This statistical technique is a hierarchical algorithm which computationally searches for patterns among variables to identify distinct natural groupings in a set of data.  The TwoStep method automatically assesses multiple cluster solutions and determines the optimal number of clusters.  In the first stage of the procedure the Bayesian Information Criteria (BIC) (Schwarz 1978) are calculated to provide an initial estimate for the number of clusters.  During the second stage, the initial estimate is refined by finding the largest relative increase in distance between the two closest clusters in each hierarchical clustering stage.  The model solution is summarised using the silhouette measure of cohesion and separation which is an overall goodness-of-fit measure using Kaufman and Rousseeuw’s rating (Kaufman & Rousseeuw 1990).  A good model solution indicates strong evidence of cluster structure.  
Variables considered for inclusion in the cluster analysis were type of opioid, age of opioid use onset and age entering treatment.  The algorithm assigned cluster membership using log-likelihood distances and the optimal number of clusters was determined by Schwarz’s BIC (Schwarz 1978).  The cluster solution was profiled using observable variables relating to age, gender, sociodemographics, drug-using career, opioid-using behaviours and injecting risk behaviours (factors indicated as important in the systematic literature review), and significant differences identified using post hoc tests with Bonferroni correction, Mann-Whitney U, and student t-test.  Subsequently, a comparison over time was undertaken to determine how clusters contribute to the overall shift in ageing and durations prior to first treatment entry.  The decision for the comparison was informed by the results of the Joinpoint regression analysis, which indicated the most recent trend commenced in 2009.  Thus, the baseline year (2009) was compared to the most recent year for which data were available (2015).
Modelling treatment completion/drop-out
The European TDI does not currently record information on treatment discharges; however discharge information is recorded in the Irish system.  Discharge data relates to information about all treatment interventions provided and details of treatment outcome at the time of discharge or transfer to another service.  Although the NDTRS was rolled out nationally in 1995, the recording of information on treatment discharges was only implemented on a national basis in 2009.  Coincidently, the results of the Joinpoint regression analysis indicated the most recent trend in treatment admissions commenced in 2009.  Discharge data was obtained for all individuals who had entered treatment between the years of 2009 and 2015 with an opioid problem.  The Health Research Board (Ireland’s Focal Point for EMCDDA) provided data on all treatment discharges taking place up to 31/12/2017; however the file also included a small number of discharges which took place in early 2018.  As the latest possible treatment entry date was 31/12/2015 and discharge data was available until at least 31/12/2017, the minimum follow-up period was two years.  Similarly, the longest follow-up period was almost nine years (01/01/2009-31/12/2017).   
Discharge status is categorised by the treatment practitioner at the time of discharge.  Treatment completion occurs when goals of the care plan are achieved, treatment is completed in a planned way and the individual is successfully discharged from the treatment service.  Treatment drop-out included “declined further treatment”, “did not return for appointments”, and “premature exit for non-compliance”.  Premature exit for non-compliance occurs where the treatment is terminated by the service provider for reasons including violent behaviour, illegal activities, breaking service contract or drug/alcohol use (Health Research Board 2013).  Other discharge reasons include transfers between service providers for additional treatment at other facilities, death, imprisonment, relocation to another region, prison releases whereby the individual was not linked in to other treatment service, not known and “other”.  The dataset was subject to Health Research Board data collection and data validation protocols meaning the dataset had been previously validated and any errors or omissions corrected.  Nonetheless, the researcher reviewed the dataset prior to use and undertook checks for inconsistencies and errors.  This review indicated the presence of incomplete discharge information whereby the service provider recorded that a discharge had taken place.  However, the service provider failed to record any further information about the discharge.  In order to carry out a meaningful analysis, incomplete discharge data were excluded from the analysis.  All episodes where detoxification was the only treatment (i.e. a detoxification which took place in the absence of any other intervention type) were also excluded from the analysis as opioid detoxification is generally regarded as an initial stage of treatment with further stages required post detoxification (National Institute on Drug Abuse 2018, Stahler & Mennis 2018).  This exclusion is consistent with other studies on treatment completion internationally (for example, (Sahker et al. 2015, Stahler et al. 2016, Krawczyk et al. 2017).  Detoxifications which were delivered in conjunction with other additional structured interventions, such as a medication free therapy programme, were included in the analysis.  The analysis of discharge data was primarily concerned with those who completed treatment, those who dropped out and/or those who remained in treatment.  In order to contrast these categories, other reasons for discharge were excluded from the analysis (this included death, imprisonment, relocation to another area, prison releases which were not linked in to other treatment services, not known and “other”).  A record with no discharge indicated that the treatment episode had commenced but was ongoing.  Treatments which took place in all setting types (inpatient, outpatient, general practitioner, low threshold and prison) were included in the analysis of discharge data.  
The analysis consisted of two sections: (1) an analysis treatment completion versus drop-out (outlined here) and (2) a survival analysis examining treatment exposure (outlined below in Section 3.5.4.4.4).  The first analysis compared treatment completion and drop-out was thus was based this subset of data i.e. records with a discharge status of treatment complete and those who dropped out of treatment.  The primary dependent variable was treatment completion (coded 0=dropped out, 1= completed treatment).  Descriptive statistics were calculated for the cohort by discharge status as per the criteria described above.  Treatment completion/drop-out was compared by sociodemographic, drug-using behaviours, treatment characteristics and cluster groupings using chi square tests and Mann-Whitney U tests.  Following this, binomial logistic regression was used to examine the effect of these characteristics on the outcome, the dependent dichotomized treatment completion variable (completed treatment/drop-out).  The effect size was presented as odds ratios (OR) with 95% confidence intervals.  OR indicates the relationship between the predictor and the outcome, with ORs greater than 1 signifying a positive relationship and ORs lower than 1 indicating a negative relationship.  The model was fitted by backward stepwise selection, using the default limits for variable entry and removal (p<0.05 and p>0.1 respectively).  Collinearity diagnostics (tolerance values, beta coefficients, condition index, eigenvalues, variance inflation factors, and variance decomposition proportions) were examined to test for the collinearity among the explanatory variables.  
Survival analysis
Survival analysis methods were considered optimal to examine the length of time in treatment as there was differing times of treatment entry and exit for the cohort.  A time variable (number of days in treatment) and a status indicator (to distinguish between people who dropped out or censored) were used to define retention in treatment.  Following this, Cox regression was used to analyse survival time in treatment as a function of several predictors.  This analysis consisted of records which had completed treatment, dropped out of treatment, were referred or transferred for additional treatment at another service provider and those still engaged in treatment. 
Time in treatment (days) was the outcome measure.  A status indicator distinguished between people who dropped out of treatment or were censored.  Treatment drop-out included “declined further treatment”, “did not return for appointments”, and “premature exit for non-compliance”.  People who completed their treatment or were transferred to another treatment provider were coded as censored i.e. they did not drop-out of treatment.  This method was been used in other similar studies to assess time-to-dropout (Amiri et al. 2018). 
Univariate analysis was conducted to examine sociodemographic characteristics, drug-using career, opioid-using behaviours, and treatment characteristics, and a bivariate analysis assessed for relationships with treatment drop-out or censored cases.  Due to (1) the broad spectrum of treatment interventions available in Ireland, (2) the variation in treatment programmes and typical treatment durations of across programmes/interventions, and (3) previous research indicating that people in opioid maintenance treatment differ in the nature and duration of their treatment engagement (Bell et al. 2006), separate analyses were undertaken for each treatment modality.  Firstly, treatment interventions were classified into four modalities.  Each individual was assigned to one modality and a separate survival analysis was conducted for each treatment modality.  The four modalities are:
(1) opioid substitution including methadone substitution or buprenorphine/naloxone substitution, provided either alone or in combination with other interventions 
(2) structured detoxification whereby treatment included the combination of a detoxification and additional structured interventions, such as a medication free therapy programme and structured programmes delivered by therapeutic communities. 
(3) counselling only, counselling alone was provided as a form of treatment, and 
(4) other psychosocial interventions such as medication free therapy, education/awareness programmes or complementary therapies.  

Kaplan Meier and Cox regression was used to model time-to-event data in the presence of censored cases (Bradburn et al. 2003).  Survival times were obtained using Life Tables.  A multivariable Cox proportional hazards model was applied to examine the effect of explanatory variables on time to drop-out from treatment.  Variables significantly associated with time to drop-out in the univariate analysis were entered into a multivariate model.  The effect size was presented as hazard ratios (HR) with 95% confidence intervals.  HR indicates the relative likelihood of dropping out of treatment at any given point in time, reflecting the total number of events and the timing of events.  HRs greater than 1 signify that the risk of dropping out of treatment is increased and HRs lower than 1 indicate that the risk is decreased.  The multivariate model was fitted by backward stepwise selection, using the default limits for variable entry and removal (p<0.05 and p>0.1 respectively).  The Schonfield residuals and the log cumulative hazard plots were examined to test the proportional hazards assumption for each variable in the final model.
[bookmark: _Toc15331671]Ethical approval, generalisability and limitations
Ethical approval
Ethical approval was sought from the Faculty of Health Sciences Ethics Committee, Trinity College Dublin.  The application for ethical approval was granted in February 2015.  Correspondence relating to ethical approval is included in Appendix 2. 
Data management and security
Data were stored on a password-protected computer to which only the researcher had access.  Data will be retained for a period of five years in line with Trinity College Dublin policy. 
[bookmark: _Toc15331672]Data quality and auditing 
NDTRS staff compile anonymous, aggregated data that are analysed and reported at national and European levels (Carew et al., 2013).  The Health Research Board maintains a detailed set of documentation describing the data collection protocol, with comprehensive guidance for practitioners on the interpretation and recording of every NDTRS item (Health Research Board 2013).  Treatment practitioners who collect the data are also supported through frequent training and ongoing support.  Issues relating to the data collection process are monitored on an ongoing basis and addressed by the Health Research Board.  Such issues include providers who fail to submit data, variations in annual returns, the quality and consistency of returns.  Data quality is monitored through a comprehensive set of automated validation checks which are applied to every record submitted to the NDTRS.  All discrepancies are investigated and referred back to the service provider for review and correction.  Missing data is also referred back to the service provider in the first instance to obtain valid responses.  Following this process, any outstanding missing information is coded to “unknown” and any other modifications are made in line with a comprehensive protocol. NDTRS data undergoes at least two levels of checking and validation before an annual dataset is finalised (Health Research Board 2018).  Upon receipt of the NDTRS dataset, the researcher carried out additional audits of all variables used in the analysis.  Errors in the recording of age entering treatment were identified by the researcher and were referred back to NDTRS staff for correction.  Corrected data were used in this study. 
[bookmark: _Toc15331673]Generalisability 
Much of the research on ageing to date has been specialised, using small numbers of participants.  This study provides a new national prospective on opioid issues using reliable data from routine surveillance systems.  The research will provide new insights from a national perspective that are fundamental to inform policy and planning in addition to enhancing the effectiveness of treatment and rehabilitation.  
The primary purpose of the TDI indicator is to gain valuable insights into the characteristics, risk behaviours and drug use patterns of people with problematic drug use, and also to estimate trends in the extent (i.e. treatment prevalence and incidence) and patterns of problem drug use (European Monitoring Centre for Drugs and Drug Addiction 2012a).  TDI data has been used internationally for several research purposes including monitoring drug use trends and developments (Agar & Reisinger 1999, Falcato et al. 2001, European Monitoring Centre for Drugs and Drug Addiction 2010b, 2012c, 2012b, Barrio et al. 2013, European Monitoring Centre for Drugs and Drug Addiction 2013, Montanari et al. 2013, Antoine et al. 2016, Mounteney et al. 2016, European Monitoring Centre for Drugs and Drug Addiction 2017a, 2017b, Smyth et al. 2017), injecting epidemics (De la Fuente et al. 1997, Agar & Reisinger 1999, Falcato et al. 2001, Barrio et al. 2013, Peterfi et al. 2014), estimation of hepatitis C (Carew et al. 2017), treatment settings (Montanari et al. 2014), and sociodemographic correlations with drug treatment (Montanari et al. 2011, Storti et al. 2011).  
[bookmark: _Toc15331674]Limitations
A number of potential methodological limitations to this study must be acknowledged.  Limitations are restrictions which may limit the credibility of study findings and restrict the population to which the findings may be generalised (Burns & Grove 2005). Objectivity is a key component of scientific research and is vital at each step, including study inception, design, methods, analysis and interpretation of the results (Bowling 2014).  The validity of a study can be undermined by procedural errors, poor sampling, inaccurate measurements (Collis & Hussey 2014).  The research design adopted for this study was effective in guarding the validity and reliability of the overall study and its findings.  Specific study limitations relate to external validity and the potential for errors.  This study represents a cohort of the drug treatment population and does not claim generalisation of the results to the wider population.  It is possible that the findings could be related to similar populations and settings.  However, further and in-depth research would be required before such generalisations could be concluded.  Data used in this study was collected in a systematic manner following a European protocol, which enables the researcher to describe phenomena and to investigate relationships or differences among variables.  However, the observational nature of this study means that although associations between variables may be investigated, the cause of those associations cannot be determined (Polit & Beck 2017).  Notwithstanding their limitations, observational studies are necessary in epidemiology to describe the frequency, incidence and prevalence of a condition (Grimes & Schulz 2002), and present the best available approach for achieving the aims and objectives of this particular study.
Each results chapter contains a section addressing limitations specific to the analysis (Sections 4.5.4, 5.5.3, 6.6.5).  More generally, only those who sought treatment are included in the reporting system and therefore one cannot take into account those who do not request treatment such as people with non-problematic drug use, those previously treated for other types of drugs and subsequently used opioids, those who ceased their drug use, or people who died before seeking treatment.  A further general limitation of the study is the use of self-reported data, which affects reliability and validity.  Recall of historical information such as age first left school and age of first use may be affected by memory.  However, current drug problems are assessed and recorded by professionals treating the individual, as are treatment interventions and discharge data (European Monitoring Centre for Drugs and Drug Addiction 2012a, Health Research Board 2013).  

[bookmark: _Toc15331675]Presentation of results 
In the following chapters, 
· Changes in trend direction are described using the words increased, increasing, positive, decreased, decreasing, negative 
· Confidence intervals presented are the 95 per cent confidence interval, and are denoted by CI
· Non-significant results are denoted as NS.
[bookmark: _Toc15331676]Conclusion
In this chapter, the theoretical concepts that provide a broader understanding of the topic of this study were outlined.  The methodological approach, research design and methodology used to address the study’s aim and objectives were also outlined.  In the next three chapters (Chapters 4, 5 and 6), the findings of this study are presented. 

[bookmark: _Toc15331677]Chapter 4	Characteristics of opioid treatment admissions and the rising incidence of ageing opioid users
Chapter 4	
Characteristics of opioid treatment admissions and the rising incidence of treatment among ageing opioid users

[bookmark: _Toc15331678]Introduction
This is the first of three chapters that outline the findings of the study.  The aim of this study was to investigate the age profile of the opioid treatment population over a twenty-one-year-period using routine health surveillance data, and to explore typologies of client characteristics, behaviours and associated treatment discharge outcomes.  The study results are presented in three interconnected chapters.  This, the first results chapter focuses on the second study objective  “To utilise epidemiological treatment data mandated by the European Union to explore and document how the opioid treatment population has aged over a twenty-one-year-period, 1995–2015”.  It provides a detailed description of the study population and also details the results of the trend analysis investigating age-related incidence and drug-using behaviours.  The results are discussed in the context of the existing literature.  The results of this chapter inform the statistical models presented in the later results chapters (Chapter 5 and 6).  
[bookmark: _Toc15331679]Description of the sample
[bookmark: _Toc15331680]Number of treatment admissions
A total of 20,698 new individuals entered treatment for problem opioid use between 1995 and 2015 (Table 4-1).  First-time treatment admissions peaked in 2009 with numbers declining in subsequent years.  Heroin was the main problem opioid across all years accounting for 92.1% (n=19,057) of all treatment entries, illicit methadone accounted for 2.3% (n=479) of treatments, and over-the-counter and other prescribed opioids (such as codeine, codeine derivatives, morphine, prescribed synthetic opioids etc.) accounted for 5.0% (n=1,041).  Although heroin was the main problem opioid across all years, annual proportions fell below 90.0% of the total opioid proportion for the first time in 2011, and by 2015 they were at their lowest proportion (at 83.2%).  The proportions of people using over-the-counter and prescribed opioids rose and reached their highest point in 2015, accounting for 13.5% of all opioid treatment admissions. 


[bookmark: _Toc15331991]Table 4‑1  Number of first-time treatment admissions by opioid type, 1995–2015
	Year treated
	Main problem drug
	

	
	Heroin
	Illicit methadone
	Over-the-counter or
prescription opioid
	Other types of opioid
	Total

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	1995
	976
	90.4
	36
	3.3
	64
	5.9
	4
	0.4
	1080
	100.0

	1996
	1227
	96.6
	21
	1.7
	18
	1.4
	4
	0.3
	1270
	100.0

	1997
	823
	96.0
	23
	2.7
	8
	0.9
	3
	0.4
	857
	100.0

	1998
	797
	93.2
	40
	4.7
	11
	1.3
	7
	0.8
	855
	100.0

	1999
	883
	95.8
	23
	2.5
	9
	1.0
	7
	0.8
	922
	100.0

	2000
	790
	95.2
	25
	3.0
	12
	1.4
	3
	0.4
	830
	100.0

	2001
	869
	96.4
	9
	1.0
	14
	1.6
	9
	1.0
	901
	100.0

	2002
	732
	96.2
	14
	1.8
	14
	1.8
	1
	0.1
	761
	100.0

	2003
	720
	94.9
	18
	2.4
	16
	2.1
	5
	0.7
	759
	100.0

	2004
	614
	93.9
	14
	2.1
	22
	3.4
	4
	0.6
	654
	100.0

	2005
	657
	91.0
	28
	3.9
	35
	4.8
	2
	0.3
	722
	100.0

	2006
	844
	92.4
	32
	3.5
	35
	3.8
	2
	0.2
	913
	100.0

	2007
	956
	92.3
	19
	1.8
	42
	4.1
	19
	1.8
	1036
	100.0

	2008
	1100
	91.3
	19
	1.6
	61
	5.1
	25
	2.1
	1205
	100.0

	2009
	1386
	93.1
	23
	1.5
	77
	5.2
	3
	0.2
	1489
	100.0

	2010
	1301
	92.3
	8
	0.6
	94
	6.7
	7
	0.5
	1410
	100.0

	2011
	975
	89.4
	18
	1.6
	98
	9.0
	0
	0.0
	1091
	100.0

	2012
	925
	89.5
	25
	2.4
	83
	8.0
	1
	0.1
	1034
	100.0

	2013
	837
	84.2
	35
	3.5
	118
	11.9
	4
	0.4
	994
	100.0

	2014
	875
	88.5
	23
	2.3
	85
	8.6
	6
	0.6
	989
	100.0

	2015
	770
	83.2
	26
	2.8
	125
	13.5
	5
	0.5
	926
	100.0

	Total
	19057
	92.1
	479
	2.3
	1041
	5.0
	121
	0.6
	20698
	100.0




[bookmark: _Toc15331681]Socio demographic characteristics
Males accounted for approximately two-thirds of the new treatment entries (Table 4-2).  In 1995, the age profile of people entering treatment was the same for both men and women (mean=21 years).  However, by 2015, men were on average older than women (34 versus 31 years).  Given that age at treatment entry is not normally distributed (Kolmogorov-Smirnov=0.106, p<0.001), the median was a more appropriate measure.  The median age of people entering treatment for the first time increased significantly (by 11 years) from age 20 in 1996 to age 31 in 2015 (U=89416.5, p<0.001), increasing for both males and females (12 year increase for males and 10 year increase for females).  In 1995, 86.8% of people entering treatment were aged 24 years or younger compared to 13.2% in 2015 (Z=866.989, p<0.001).  
The proportion of people in regular employment remained low (12.2% in both 1995 and 2015).  The proportion who were unemployed decreased significantly from 84.6% in 1995 to 69.9% in 2015 (Z=62.911, p<0.001).  The number of people classified as retired/on disability/at home increased although starting from a low base in 1995 (0.1% in 1995 to 14.8% in 2015, Z=168.219, p<0.001).  There was a significant decrease in the proportion of people who lived with parents or family (76.8% to 31.9%, Z=407.998, p<0.001), while significant increases were observed in the proportions living alone (3.4% to 12.7%, Z=60.669, p<0.001), with child(ren) (0.3% to 16.3%, Z=180.723, p<0.001), with friends (0.9% to 2.7%, Z=9.151, p=0.002) or other types of living arrangements (7.9% to 26.2%, Z=123.027, p<0.001).  The proportion who were left school before their 16th birthday decreased significantly from 58.6% in 1995 to 39.4% in 2015 (z=73.471, p<0.001).  In 1995, the vast majority of people entering treatment resided in Dublin (96.2%), by 2015 the majority resided outside of Dublin (63.9%). 
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[bookmark: _Toc15331992]Table 4‑2  Sociodemographic characteristics of first-time opioid treatment entrants in 1995 and 2015 
	
	Gender
	Total
	Significance test

	
	Male
	Female
	
	
	

	Year treated
	1995
	2015
	1995
	2015
	1995
	2015
	Z/t/U (p)

	Number entering treatment 
	835 (77.3%)
	629 (67.8%)
	240 (22.2%)
	296 (32.0%)
	1080 (100.0%)
	926 (100.0%)
	

	Age
	
	
	
	
	
	
	

	Mean age (years)
	21
	34
	21
	31
	21
	33
	-36.63 (<0.001)

	Median age (years)
	20
	32
	20
	30
	20
	31
	89416.5 (<0.001)

	Range (5th-95th percentiles)
	(16-31)
	(22-52)
	(15-31)
	(20-50)
	(16-31)
	(21-52)
	

	Number where age known
	831
	616
	238
	291
	1074
	909
	

	Employment status
	 
	 
	 
	 
	 
	 
	

	Regular employment
	110 (13.2%)
	65 (10.4%)
	21 (8.8%)
	34 (11.5%)
	132 (12.2%)
	99 (12.2%)
	NS

	Student
	3 (0.4%)
	1 (0.2%)
	4 (1.7%)
	7 (2.4%)
	7 (0.6%)
	8 (0.9%)
	NS

	Retired/disability/at home
	0 (0.0%)
	116 (18.5%)
	1 (0.4%)
	21 (7.1%)
	1 (0.1%)
	137 (14.8%)
	168.219 (<0.001)

	Unemployed
	702 (84.3%)
	424 (67.5%)
	206 (85.8%)
	221 (74.7%)
	914 (84.6%)
	647 (69.9%)
	62.911 (<0.001)

	Other
	3 (0.4%)
	10 (1.6%)
	2 (0.8%)
	6 (2.0%)
	5 (0.5%)
	16 (1.7%)
	7.7 (0.006)

	Unknown
	15 (1.8%)
	12 (01.9%)
	6 (2.5%)
	7 (2.4%)
	21 (1.9%)
	19 (2.1%)
	NS

	Living arrangements
	 
	 
	 
	 
	 
	 
	

	Alone
	25 (3.0%)
	91 (14.5%)
	12 (5.0%)
	26 (8.8%)
	37 (3.4%)
	118 (12.7%)
	60.669 (<0.001)

	Parents or family
	677 (81.1%)
	204 (32.5%)
	149 (62.1%)
	90 (30.4%)
	829 (76.8%)
	295 (31.9%)
	407.998 (<0.001)

	Alone with child/
partner and child
	3 (0.4%)
	70 (11.1%)
	0 (0.0%)
	81 (27.4%)
	3 (0.3%)
	151 (16.3%)
	
180.723 (<0.001)

	With partner
	67 (8.0%)
	44 (7.0%)
	33 (13.8)
	39 (13.2%)
	101 (9.4%)
	83 (9.0%)
	NS

	Friends
	8 (1.0%)
	18 (2.9%)
	3 (0.8%)
	7 (2.4%)
	10 (0.9%)
	25 (2.7%)
	9.151 (0.002)

	Other
	46 (5.5%)
	192 (30.6%)
	38 (15.8%)
	51 (17.2%)
	85 (7.9%)
	243 (26.2%)
	123.024 (<0.001)

	Unknown
	9 (1.1%)
	9 (1.4%)
	6 (2.5%)
	2 (0.7%)
	15 (1.4%)
	11 (1.2%)
	NS

	Age left school 
	 
	 
	 
	 
	 
	
	

	Mean age (years)
	15
	15
	15
	15
	15
	15
	NS

	Median age (years)
	15
	15
	15
	17
	16
	16
	NS

	Range (5th-95th percentiles)
	(12-17)
	(12-18)
	(13-18)
	(13-18)
	 (13-17)
	(12-18)
	

	Number where age known
	779
	518
	218
	249
	1002
	768
	

	% left before age 16 years
	507 (60.7%)
	278 (44.3%)
	123 (51.3%)
	86 (29.1%)
	633 (58.6%)
	365 (39.4%)
	73.471 (<0.001)

	Resident in
	
	
	
	
	
	
	

	Dublin
	804 (96.3%)
	236 (37.6%)
	230 (95.8%)
	96 (32.4%)
	1039 (96.2%)
	334 (36.1%)
	837.326 (<0.001) 

	Outside Dublin
	30 (3.6%)
	392 (62.4%)
	10 (4.2%)
	200 (67.6%)
	40 (3.7%)
	592 (63.9%)
	



[bookmark: _Toc15331682]Drug-using career and opioid-using behaviours
[bookmark: _Toc15331683]Types of drugs used
Heroin accounted for the majority of first opioid treatments.  However, the proportion of first-time heroin treatments significantly decreased from 90.4% in 1995 to 83.2% in 2015 (Z=23.018, p<0.001) (Table 4-3).  The proportions treated for over-the-counter or prescription opioids increased significantly (5.9% to 13.5%, Z=33.503, p<0.001).  The proportions treated for illicit methadone use also fell (3.3% to 2.8%), although non-significantly.  In 2015, treatment for over-the-counter or prescription opioids was more common among women (26.7% of females compared to 7.3% of males, (Z=64.487, p<0.001)).  Approximately half of those smoked opioids while one-third injected.  
[bookmark: _Toc15331684]Age of onset
The analysis of age started using opioids (years) and duration in years before treatment indicates the existence of different subgroups within the opioid treatment population; (1) early and late treatment entries, and (2) early and late opioid use onset.  Overall, the median age at which individuals commenced illicit use of drugs was 15 years and remained unchanged from 1995 to 2015 (Table 4-3).  Different trends were noted for men and women: among men the median age decreased by one year (from 15 to 14 years), and increased by one year for women (from 15 to 16 years).  In 1995, the median age at which people commenced opioid use was 17 years, and half had used opioids for two or more years before entering treatment.  This differed significantly from the situation in 2015, whereby the median age at which people commenced opioid use was 22 years (an increase of five years) (U=246292.0, p<0.001), and half had being using opioids for seven or more years before entering treatment (an increase of five years) (U=60636.0, p<0.001).  Similar trends were observed between men and women.  However, by 2015, men were older than women when they first used opioids (22 versus 21 years) but women sought treatment earlier than men (four versus six years). 
[bookmark: _Toc15331685]Frequency of use
Although the majority used opioids on a daily basis, the proportion was much higher in 1995 (76.2%) compared to 2015 (54.9%) (Z=100.774, p<0.001).  The proportion with no use in the month prior to treatment increased from 5.8% in 1995 to 19.1% in 2015 (Z=83.49, p<0.001).  


[bookmark: _Toc15331993]Table 4‑3  Drug-using career and opioid-using behaviours for first-time opioid treatment entrants in 1995 and 2015	
	
	Gender
	Total
	Significance test

	
	Male
	Female
	
	
	

	Year treated
	1995
	2015
	1995
	2015
	1995
	2015
	Z/t/U (p)

	Number entering treatment 
	835 (77.3%)
	629 (67.8%)
	240 (22.2%)
	296 (32.0%)
	1080 (100.0%)
	926 (100.0%)
	

	Drug-using career
	Median years (Range*)
	

	Age first used any drug 
	15 (12-19)
	14 (11-30)
	15 (12-25)
	16 (12-38)
	15 (12-20)
	15 (11-35)
	378607.5 (0.039)

	Age first used opioids 
	17 (15-25)
	22 (14-42)
	18 (14-27)
	21 (14-40)
	17 (154-25)
	22 (14-41)
	246292.0 (<0.001)

	Time lag between first use of opioids 
and seeking treatment 
	2 (0-8)
	8 (1-25)
	1 (0-8)
	5 (0-21)
	2 (0-8)
	7 (1-25)
	60636.0 (<0.001)

	Time smoking opioids before seeking treatment^
	2 (0-6)
	6 (1-25)
	1 (0-5)
	4 (1-21)
	1 (0-5)
	6 (1-22)
	40404.5 (<0.001)

	Current drug use
	Number (%)
	

	Main type of problem opioid
	
	
	
	
	
	
	

	  Heroin
	747 (89.5%)
	565 (90.0%)
	224 (93.3%)
	203 (68.6%)
	976 (90.4%)
	770 (83.2%)
	23.018 (<0.001)

	  Illicit methadone
	29 (3.5%)
	16 (2.5%)
	7 (2.9%)
	10 (3.4%)
	36 (3.3%)
	26 (2.8%)
	NS

	  Over-the-counter or prescription opioid
	56 (6.7%)
	46 (7.3%)
	8 (3.3%)
	79 (26.7%)
	64 (5.9%)
	125 (13.5%)
	33.503 (<0.001)

	  Other opioids
	3 (0.4%)
	1 (0.2%)
	 1 (0.4%)
	4 (1.4%)
	4 (0.4%)
	5 (0.5%) 
	NS

	Route of administration 
	
	
	
	
	
	 
	

	  Inject
	341 (40.8%)
	190 (30.3%)
	75 (31.3%)
	77 (26.0%)
	418 (38.7%)
	267 (28.8%)
	21.598 (<0.001) 

	  Smoke
	451 (54.0%)
	361 (57.5%)
	155 (64.6%)
	122 (41.2%)
	609 (56.4%)
	485 (52.4%)
	NS

	  Eat or drink
	39 (4.7%)
	61 (9.7%)
	9 (3.8%)
	90 (30.4%)
	48 (44.4%)
	151 (16.3%)
	78.503 (<0.001)

	  Other
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	NS

	  Not recorded
	4 (0.5%)
	16 (2.5%)
	1 (0.5%)
	7 (2.4%)
	5 (0.5%)
	23 (2.5%)
	14.793 (<0.001)

	Frequency of use in month prior to treatment
	
	
	
	
	 
	

	  Daily
	621 (74.4%)
	321 (51.1%)
	197 (82.4%)
	187 (63.2%)
	882 (76.2%)
	508 (54.9%)
	100.774 (<0.001)

	  2-6 days per week
	123 (14.7%)
	82 (13.1%)
	22 (9.2%)
	45 (15.2%)
	146 (13.5%)
	129 (13.9%)
	NS

	  Once a week or less
	29 (3.5%)
	30 (4.8%)
	5 (2.1%)
	10 (3.4%)
	34 (3.2%)
	40 (4.3%)
	NS

	  No use in the past month
	50 (6.0%)
	137 (21.8%)
	13 (5.4%)
	40 (13.5%)
	63 (5.8%)
	177 (19.1%)
	83.49 (<0.001)

	  Unknown
	12 (1.4%)
	59 (9.2%)
	2 (0.8%)
	16 (4.7%)
	14 (1.3%)
	72 (7.8%)
	51.003 (<0.001)


^ Smokers only (those who have never injected). 
* Age range presented is the 5th and 95th percentile.
[bookmark: _Toc15331686]Polysubstance use
The proportion with problem use of two or more substances decreased from 85.4% in 1995 to 55.9% in 2015 (Z=213.202, p<0.001).  Overall, the most commonly reported substances in addition to opioids were cannabis (51.9%), benzodiazepines (36.9%) and cocaine (26.3%).  The overall proportions reporting problem use of alcohol, cocaine and other substances (such as antidepressant or antiparkinson drugs) increased significantly (p<0.05) (Table 4-4).  The number of people reporting problem use of alcohol increased three fold while numbers reporting cocaine increased fivefold.  While the overall proportion of people reporting benzodiazepine use increased (though not significantly) by 16.6%, the increase was more prominent among women (+21.0%) than among men (+6.9%)  (Table 4-4).  
There were significant decreases in overall proportions reporting problem use of cannabis (Z=26.217, p<0.001), ecstasy (Z=117.212, p<0.001) and other types of opioid drugs (Z=188.814, p<0.001).  For cannabis, the trend differed by gender with the proportion of men reporting problem cannabis use increasing by 3.6%, and decreasing by 13.2% among women. 


[bookmark: _Toc15331994]Table 4‑4  Polysubstance use and additional drugs used alongside opioids for first-time opioid treatment entrants in 1995 and 2015
	
	Gender
	Total
	Significance test

	
	Male
	Female
	
	
	

	Year treated
	1995
	2015
	1995
	2015
	1995
	2015
	Z/t/U (p)

	Number entering treatment 
	835 (77.3%)
	629 (67.8%)
	240 (22.2%)
	296 (32.0%)
	1080 (100.0%)
	926 (100.0%)
	

	Polysubstance use
	727 (87.1%)
	363 (57.8%)
	192 (80.0%)
	153 (51.7%)
	922 (85.4%)
	518 (55.9%)
	213.202 (<0.001)

	Number of problem substances reported
	
	
	
	
	
	

	  One substance
	108 (12.9%)
	265 (42.2%)
	48 (20.0%)
	143 (48.3%)
	159 (14.6%)
	408 (44.1%)
	213.202 (<0.001)

	  Two substances
	146 (17.5%)
	176 (28.0%)
	60 (25.0%)
	74 (25.0%)
	206 (19.1%)
	252 (27.2%)
	18.748 (<0.001)

	  Three substances
	581 (69.6%)
	112 (17.8%)
	132 (55.0%)
	57 (19.3%)
	716 (66.3%)
	169 (18.3%)
	466.796 (<0.001)

	  Four substances*
	*
	75 (11.9%)
	*
	22 (7.4%)
	*
	97 (10.5%)
	*

	Type of additional problem substances used†

	  Alcohol 
	23 (3.4%)
	74 (20.4%)
	8 (4.9%)
	16 (10.5%)
	31 (3.7%)
	90 (17.4%)
	41.258 (<0.001)

	  Amphetamines
	7 (1.0%)
	6 (1.7%)
	3 (1.8%)
	5 (3.3%)
	10 (1.2%)
	11 (2.1%)
	NS

	  Benzodiazepines
	243 (35.9%)
	164 (42.8%)
	51 (31.3%)
	80 (52.3%)
	264 (31.5%)
	249 (48.1%)
	NS

	  Cannabis
	302 (44.9%)
	176 (48.5%)
	86 (52.8%)
	59 (38.6%)
	391 (46.6%)
	236 (45.6%)
	26.217 (<0.001)

	  Cocaine
	18 (2.7%)
	78 (21.5%)
	6 (3.7%)
	31 (20.3%)
	24 (2.9%)
	110 (21.2%)
	70.002 (<0.001)

	  Ecstasy
	104 (21.2%)
	16 (4.4%)
	34 (20.9%)
	3 (2.8%)
	178 (21.2%)
	19 (3.7%)
	117.212 (<0.001)

	  Opioids‡
	387 (57.5%)
	64 (16.7%)
	51 (31.3%)
	36 (23.5%)
	440 (52.4%)
	90 (17.4%)
	188.814 (<0.001)

	  Other substances
	41 (6.0%)
	52 (13.8%)
	8 (4.9%)
	24 (15.7%)
	49 (5.8%)
	76 (14.7%)
	8.207 (<0.004)


* Prior to 1996 only up to three problem substances were recorded.
† By cases reporting use of one, two or three additional substances.
‡ Cases may report one type of opioid as their main problem substance and another type of opioid as an additional problem substance.
[bookmark: _Toc15331687]Injecting risk behaviours
Injecting peaked in 1999 at 65.4%, and declined each year between 2003 (57.0%) and 2010 (35.7%).  Since 2010 injecting rates have fluctuated between 45.2% and 50.3%.  The proportion who injected drugs decreased (although non-significantly) from 49.6% in 1995 to 45.4% in 2015 (Table 4-5).  The median age commencing injecting increased significantly by five years from 18 years (1995) to 23 years (2015) (U=42090.0, p<0.001).  Half of individuals started to inject within the first 12 months of opioid use; this was identical for males and females and remained unchanged between 1995 and 2015.  In 2015, the median time interval between first injecting and commencing treatment was six years compared to just two years in 1995.  The proportion who were injecting at the time of treatment entry decreased significantly from 62.1% (1995) to 44.8% (2015) (Z=28.635, p<0.001).  The proportion of injectors who had shared injecting equipment remained the same (36.0% in 1996 versus 36.4% in 2015).  There were gender differences in three areas: (1) a greater proportion of men injected drugs compared to women; in 2015, 49.7% of men had injected compared to 36.1% of women (Z=14.866, p<0.001), (2) women who injected came to treatment faster than their male counterparts, the median time interval between first injecting and entering treatment was six years for men compared to four years for women (an increase of  four years for men and three years for women),  and (3) the proportion of male injectors who had shared equipment remained unchanged (35.1% in 1995, 35.3% in 2015, Z=0.002, p=0.969), but the proportion increased slightly, although non-significantly among women (37.9% in 1995, 39.3% in 2015, Z=0.043, p=0.836). 


[bookmark: _Toc15331995]Table 4‑5  Injecting risk behaviours for first-time opioid treatment entrants in 1995 and 2015
	
	Gender
	Total
	Significance test

	
	Male
	Female
	
	

	Year treated
	1995
	2015
	1995
	2015
	1995
	2015
	Z/t/U (p)

	Number entering treatment 
	835 (77.3%)
	629 (67.8%)
	240 (22.2%)
	296 (32.0%)
	1080 (100.0%)
	926 (100.0%)
	

	Injecting
	
	

	Ever injected
	430 (51.5%)
	312 (49.7%)
	103 (42.9%)
	107 (36.1%)
	536 (49.6%)
	420 (45.4%)
	NS

	Median (Range) age first injected (years) †*
	19 (15-26)
	23 (15-35)
	19 (15-26)
	22 (14-35)
	18 (15-26)
	23 (15-35)
	42090.0 (<0.001)

	
	
	
	
	
	
	
	

	Median (Range) time lag between first used
	1 (0-3)
	1.5 (0-8)
	1 (0-3)
	1 (0-8)
	1(0-3)
	1 (0-18)
	46948.5 (<0.001)

	opioids and commencing  injecting (years)†*Ψ
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Median (Range) time lag between
	2 (0-10)
	6.5 (0-25)
	1 (0-12)
	4 (0-22)
	2 (0-10)
	6 (0-23)
	38693.5 (<0.001)

	commencing injecting and seeking treatment
	
	
	
	
	
	
	

	(years) †*Ψ
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Currently injecting+
	274 (63.7%)
	125 (40.1%)
	58 (56.3%)
	63 (41.1%)
	333 (62.1%)
	188 (44.8%)
	28.635 (<0.001)

	For current injectors: median (Range) time
	2 (0-9.5)
	4.5 (0-23)
	1 (0-13)
	3 (0-18)
	2 (0-10)
	4 (0-22)
	12724.5 (<0.001)

	lag between commencing injecting and 
	
	
	
	
	
	
	

	seeking treatment (years) †*Ψ
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Sharing injecting equipment
	 
	 
	 
	 
	 
	 
	

	Ever shared injecting equipment†
	151 (35.1%)
	110 (35.3%)
	39 (37.9%)
	42 (39.3%)
	193 (36.0%)
	153 (36.4%)
	NS


† Injectors only.
* Age range presented is the 5th percentile to 95th percentile.
Ψ Cases who were already injecting prior to commencing opioid use have been excluded from calculations. 

[bookmark: _Toc15331688]Incidence of treated opioid use 
Overall, the trend of age-adjusted treatment incidence has declined over the period 1995–2015 (Table 4-6).  Investigating incidence by age group revealed a downward trend among younger age groups, with an upward trend among older age groups.  In early years (1995–2002), incidence was concentrated among younger age groups, becoming more dispersed as years progressed.  Incidence among older age groups increased during the period with the emergence of two groups, (1) lower rates in early years which increased by varying amounts among 25-44 year olds, and (2) rising incidence which did not previously exist among 45-74 year olds.  
Joinpoint analysis results reveal significant trends in the rate of treatment admissions, overall (age-adjusted) and by age group (Table 4-7).  Trends in admissions fluctuated across the period.  Downward and significant trends were seen in age-adjusted rates in the years 1995-2005, with an annual percentage change (APC) of -4.8% (CI: -7.0 to -2.5, p<0.001), and also in the period 2009 to 2015 (APC=-6.4, CI: -10.6 to -2.0, p<0.001).  In the interim period (2005-2009) the trend was upward and significant (APC=17.4, CI: 2.1 to 35.0, p<0.001).  The examination of age-based sub-populations also showed significant trends.  The largest significant downward trends were among 
1. 15-19 year olds in the years 1995–2004 (APC=-20.6, CI: -24.0 to -17.1, p<0.001), 
2. 15-19 year olds in the years 2004–2015 (APC=-24.7, CI: -37.4 to -9.5, p<0.001), and 
3. among 20-24 year olds in the years 2010-2015 (APC=-16.0, CI: -23.4 to -7.9, p<0.001). 
As expected, upward trends were detected among older age groups with the largest significant upward trends among 
1. 35-39 year olds in the years 2004–2009 (APC=29.5, CI: 10.2 to 52.3.6, p<0.001), 
2. 40-44 year olds in the years 1995–2009 (APC=17.5, CI: 12.7 to 22.6, p<0.001), and
3. 45-49 year olds in the years 1995–2008 (APC=20.2, CI: 11.1 to 30.0, p<0.001).  
Joinpoint analysis did not detect the increasing trends among groups aged 50 years and older as significant.


[bookmark: _Toc15331996]Table 4‑6  Crude and age-adjusted incidence rates (per 100,000 population) for first-time opioid treatment entrants, 1995–2015
	
	Year treated

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	Crude incidence rates per 100,000 population

	Age group (years)

	 75+ 
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	 70-74 
	0.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.7
	1.3

	 65-69 
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.7
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6
	0.6
	1.7
	0.6
	1.1
	1.5
	1.5

	 60-64 
	0.0
	0.0
	0.0
	0.7
	0.0
	0.0
	0.7
	0.0
	0.0
	1.2
	0.6
	1.1
	0.0
	1.0
	1.4
	1.4
	1.4
	1.4
	2.2
	1.3
	4.8

	 55-59 
	0.0
	0.0
	0.0
	0.0
	0.6
	0.0
	1.1
	0.5
	1.0
	0.9
	0.9
	1.3
	1.8
	1.7
	3.8
	3.3
	
	2.8
	4.4
	2.7
	6.2

	 50-54 
	0.0
	0.0
	0.5
	1.4
	0.9
	1.3
	0.9
	1.3
	0.9
	1.3
	2.9
	2.8
	2.0
	3.5
	6.5
	9.0
	4.4
	5.8
	5.7
	7.9
	9.2

	 45-49 
	0.0
	1.8
	0.9
	1.3
	1.7
	2.5
	4.5
	4.8
	5.5
	4.6
	3.0
	5.5
	13.2
	11.1
	13.5
	11.0
	11.2
	6.8
	6.7
	11.7
	12.0

	 40-44 
	2.5
	4.2
	1.2
	3.6
	5.1
	8.8
	7.1
	4.4
	9.7
	6.3
	9.2
	13.0
	15.3
	23.9
	27.2
	22.4
	18.8
	24.4
	24.5
	23.3
	21.6

	 35-39 
	7.6
	11.7
	8.8
	7.1
	16.1
	8.6
	12.6
	12.7
	9.8
	11.9
	16.7
	27.2
	30.7
	34.1
	56.1
	41.7
	36.9
	39.5
	50.0
	42.8
	36.6

	 30-34 
	16.6
	23.8
	18.1
	17.9
	26.8
	26.7
	29.5
	27.2
	31.6
	32.9
	42.9
	52.3
	50.9
	66.8
	74.8
	74.2
	60.5
	61.2
	58.3
	60.3
	61.2

	 25-29 
	45.0
	54.4
	45.8
	55.4
	62.2
	66.0
	75.5
	60.4
	72.8
	51.0
	63.7
	67.4
	73.5
	86.9
	101.8
	104.0
	80.2
	85.9
	79.7
	80.7
	78.5

	 20-24 
	134.7
	159.2
	117.8
	116.0
	127.7
	118.3
	113.4
	93.2
	81.7
	72.3
	59.5
	72.5
	70.8
	72.8
	98.2
	107.3
	86.1
	73.1
	61.8
	62.6
	40.9

	 15-19 
	149.0
	161.7
	88.2
	78.8
	65.6
	41.3
	47.8
	35.4
	25.9
	21.8
	19.8
	24.1
	33.6
	29.4
	29.9
	30.8
	17.4
	8.0
	11.3
	9.3
	7.1

	 10-14 
	0.9
	1.2
	1.6
	0.3
	0.0
	1.0
	0.3
	0.4
	0.0
	0.0
	0.0
	0.7
	0.4
	0.4
	1.4
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0

	Overall age-adjusted incidence rate per 100,000 population

	Rate
	24.3
	22.7
	21.3
	19.9
	18.7
	17.5
	16.4
	15.4
	14.4
	16.5
	18.8
	21.4
	24.5
	27.9
	26.1
	24.4
	22.8
	21.3
	19.9
	24.3
	19.0

	95% confidence interval limits

	Lower
	22.9
	22.8
	21.5
	20.1
	18.6
	17.4
	16.2
	15.3
	14.2
	13.3
	15.3
	17.5
	20.2
	23.1
	26.4
	24.6
	23.1
	21.5
	20.0
	18.6
	17.7

	Upper
	25.7
	25.8
	24.0
	22.6
	21.3
	20.0
	18.8
	17.6
	16.6
	15.5
	17.6
	20.0
	22.7
	25.8
	29.4
	27.6
	25.7
	24.1
	22.6
	21.2
	20.3

	Number of opioid admissions

	First-time 
	1080
	1270
	857
	855
	922
	830
	901
	761
	759
	654
	722
	913
	1036
	1205
	1489
	1410
	1091
	1034
	994
	989
	989



[bookmark: _Toc15331997]
Table 4‑7  Significant trends in incidence rates and annual percentage change (APC) of first-time opioid treatment admissions per year and age group
	Type
	Period 1
	APC
(95% CI APC)
	First Joinpoint
(95% CI of Joinpoint)
	Period 2
	APC
(95% CI APC)
	Second Joinpoint
(95% CI of Joinpoint)
	Period 3
	APC
(95% CI APC)
	Third Joinpoint
(95% CI of Joinpoint)
	Period 4
	APC
(95% CI APC)

	Overall age-adjusted incidence rate per 100,000 population

	Rate
	1995–2005
	-4.8a
(-7.0, -2.5)
	2005 
(2002,2007)
	2005–2009
	17.4a 
(2.1, 35.0)
	2009 (2007,2011)
	2009–2015
	-6.4a
(-10.6, -2.0)
	
	
	

	Age groups (years) – crude incidence rate per 100,000 population

	15-19
	1995–2004
	-20.6a
(-24.0,-17.1)
	2004 
(2000,2006)
	2004–2009
	10.3 
(-114.8,-42.8)
	2009 (2006,2012)
	2009–2015
	-24.7a
(-37.4, -9.5)
	
	
	

	20-24
	1995–2001
	-3.9 
(-8.2,0.6)
	2001 
(1997,2004)
	2001–2005
	-14.3 
(-27.2, 0.8)
	2005 
(2003, 2008)
	2005–2010
	10.9a
(-0.4, 22.4)
	2010
(2008, 2012)
	2010–2015
	-16.0a 
(-23.4, -7.9)

	25-29
	1995–2001
	8.6a 
(3.0,14.6)
	2001 
(1997,2007)
	2001–2004
	-8.5 
(-29.9, 19.3)
	2004 
(2002, 2010)
	2004–2009
	11.7a
(3.8, 20.1)
	2009
(2007, 2013)
	2009–2015
	-4.5a 
(-8.0, -0.8)

	30-34
	1995–2009
	11.5a 
(9.4,13.5)
	2009 
(2008,2011)
	2009–2015
	-3.3 
(-7.2, 0.9)
	
	
	
	
	
	

	35-39
	1995–2004
	4.1
(-3.9,12.8)
	2004 
(1999,2007)
	2004–2009
	29.5a 
(10.2,52.3)
	2009 
(2006, 2010)
	2009–2015
	-3.9 
(-9.9, 2.5)
	
	
	

	40-44
	1995–2009
	17.5a 
(12.7,22.6)
	2009
(2007,2011)
	2009–2015
	-0.8 
(-8.2,7.1)
	
	
	
	
	
	

	45-49
	1995–2008
	20.2a 
(11.1,30.0)
	2008
(2005,2010)
	2008–2015
	-2.2
(-10.2,6.5)
	
	
	
	
	
	


APC = Estimated per cent change per year for segment from the best fitting Joinpoint model. 
a = APC is significantly different from zero at 0.05 level.
CI = confidence interval.

[bookmark: _Toc15331689]Discussion of results 
This is the first time that the data from a country within the Europe-wide EMCDDA TDI has specifically analysed opioid treatment groups and ageing in detail.  This study profiles new opioid treatment entries in Ireland and provides important findings including: (1) increasing incidence among older age groups, with a rising incidence not previously observed among those aged 45 years and older, (2) the existence of subgroups, different onset and treatment entry groups, (3) increased opioid-using duration prior to entering treatment, (4) increased rates of injecting and injecting duration prior to entering treatment.  
[bookmark: _Toc15331690]Results in context
Opioids (mainly heroin) are the most commonly reported primary illicit drug used by people entering drug treatment both in Ireland and in Europe (European Monitoring Centre for Drugs and Drug Addiction 2010b, 2017c, 2018b).  The number of persons with first-time treatment episodes decreased by more than one-third from a peak of 1,489 in 2009, to 924 in 2015, a trend similar to that seen at European level (Barrio et al. 2013, European Monitoring Centre for Drugs and Drug Addiction 2017a).  The increased number of treatment entrants between 2008 and 2010 reflect the expansion of treatment services outside Dublin with many new services opening in the years 2007 and 2008 (Farrell & Barry 2010).  Annual incidence rates of treated opioid use also decreased.  Decreases in the numbers of new admissions over time may be attributed to a number of factors including treatment capacity, propensity to enter treatment, time lag to treatment and data-reporting coverage (De la Fuente et al. 2006, European Monitoring Centre for Drugs and Drug Addiction 2012c, 2012d).  In the Irish context, available information suggests that decreases in the number of people entering treatment for the first time and corresponding incidence rates are likely attributed to changes in the time lag to treatment, as the analysis shows an increased duration of five years between first opioid use and first treatment.  Available information suggests that treatment capacity and data coverage are unlikely factors as the number of treatment places have increased overall (Comptroller and Auditor General 2009, Farrell & Barry 2010, European Monitoring Centre for Drugs and Drug Addiction 2017c), and data coverage (numbers of people and treatment centres covered by the TDI reporting system) has also remained stable or has increased, particularly in the last decade where ageing trends are noted (Carew et al. 2009, Comptroller and Auditor General 2009).  Trends in the number of people entering treatment for the first time can also reflect prevalence trends for problem opioid users as the probability of entering treatment is conditioned on having started drug use and length of use, which brings new people who use drugs into treatment (Barrio et al. 2013).  However, in Ireland this is unlikely as the prevalence of problem opioid use remained relatively stable between 2002 and 2014 (Kelly et al. 2003, Kelly et al. 2009, Hay et al. 2017).  It is important that trends are actively monitored as past experience shows that drug problems occur in epidemic waves (Barrio et al. 2013).  Although problem use of opioids other than heroin are small, numbers are increasing, and given that these drugs are a major problem in other regions, including North America and Northern Europe, it is important that they are monitored (European Monitoring Centre for Drugs and Drug Addiction 2013, Chhatre et al. 2017). 
[bookmark: _Toc15331691]Ageing
The growing trend of older people using opioids is likely due to demographic changes, drug availability, increased life expectancy, improved treatment access and the development of harm reduction services (Hartnoll 1986, Substance Abuse and Mental Health Services Administration 1998, Gfroerer et al. 2003, Colliver et al. 2006, Simoni-Wastila & Yang 2006, Substance Abuse and Mental Health Services Administration 2007, Beynon 2009, Burns et al. 2009, Han et al. 2009a, Johnson & Sung 2009, European Monitoring Centre for Drugs and Drug Addiction 2010a, Hartnoll et al. 2010, Australian Injecting Illicit Drug Users League 2011, Vincent & Velkoff 2011, Institute of Medicine 2012, Crome et al. 2015, Pirona et al. 2015, United States Department of Health & Human Services. Substance Abuse Mental Health Services Administration. Center for Behavioral Health Statistics Quality 2015).  The Irish population increased from 3.6 to 4.6 million people between 1995 and 2015, and the age profile has changed with decreasing proportions aged 29 years and younger and increasing proportions in older age groups (European Commission 2016).  There were an estimated 18,988 (95% CI: 18,720–21,454) people with problematic opioid use in Ireland in 2014, a figure broadly similar to the estimate eight years previously in 2006 (20,790, 95% CI: 18,136–23,576) (Hay et al. 2017).  There are no available estimates regarding the proportion requiring treatment.  However, a total of 9,339 patients received opioid substitute treatment (outside prisons) in December 2014 (Health Service Executive 2014), and an additional 3,195 people who used opioids commenced treatment (other than opioid substitute treatment) in 2014 and were reported to the NDTRS.  Increasing proportions of older people using opioids along with decreased numbers of younger people are evident through epidemiological surveys and admissions to addiction services in developed countries, and this trend is likely to continue for the next two decades (Beynon et al. 2007, Gossop 2008, Han et al. 2009b, Australian Injecting Illicit Drug Users League 2011, Crome et al. 2011b, Crome et al. 2011a, Frances 2011, Wu & Blazer 2011, Han et al. 2015).  European data indicates that older people make up an increasing proportion of opioid related drug treatments and drug-related deaths (European Monitoring Centre for Drugs and Drug Addiction 2017b).  Public health approaches have significantly improved survival rates across Europe (Johnstone et al. 2017) and the scaling up of harm reduction services has also been cited as a possible reason for keeping people with problem heroin use alive into the later years (European Monitoring Centre for Drugs and Drug Addiction 2017b).  
Traditionally opioid misuse has been perceived as a problem largely among those aged 40 years and younger (Carew & Comiskey 2018a).  This analysis shows that the population with problematic opioid use entering treatment is ageing.  The age distribution of individuals entering  treatment has changed and the median age entering treatment has increased significantly, with half of people entering treatment in 2015 aged 31 years and older.  Treatment incidence among older age groups increased, with a rising incidence not previously observed among those aged 45 years and older.  The analysis indicates that ageing among the cohort is likely due to (1) initiation into opioid use at an older age, and (2) an increasing time interval between first use of opioids and seeking treatment.  
Previous studies that investigated ageing within the opioid treatment population used arbitrary and inconsistent definitions of ‘older’.  No rationale was given for the lower age cut-off used (with the exception of one study (Lofwall et al. 2005)), and none of the studies used data to determine what the lower age cut-off should be (Carew & Comiskey 2018a).  Although the literature acknowledges that the cohort is ageing, there is no accepted definition of ‘older’.  It ranges quite extensively from 37-55, 40+, 45+, 50+, 55+, 60+, 65+, 49-61, 50-59, 50-66 and 50-74 years (Raffoul et al. 1981, Schonfeld et al. 2000, Satre et al. 2003, Satre et al. 2004, Lofwall et al. 2005, Beynon et al. 2007, Lofwall et al. 2008, Han et al. 2009b, Han et al. 2009a, Beynon et al. 2010, European Monitoring Centre for Drugs and Drug Addiction 2010a, Kalapatapu & Sullivan 2010, Roe et al. 2010, Boeri et al. 2011, Crome et al. 2011a, Doukas 2011, Grella & Lovinger 2011, Rosen et al. 2011, Wu & Blazer 2011, Cicero et al. 2012, Institute of Medicine 2012, Outlaw et al. 2012, Han et al. 2015, Carew & Comiskey 2018a).  Results from this study suggest that ‘old’ may be as young as 31 years for the Irish opioid treatment population (median age of people entering treatment in 2015).  However, duration of opioid use is also an important ageing factor and therefore onset should also be considered in future work to investigate the ageing population in more detail.   
The characteristics of people entering treatment for the first time in Ireland (age treated, age first used opioids, route of administration, along with current and lifetime injecting characteristics) are broadly in line with those reported in Western European countries (Barrio et al. 2013).  The median age first used any drug is less than the median age first used opioids, indicating that opioids are unlikely to be among the first drugs used.  The increased opioid-using duration prior to entering treatment observed in this study indicates that people with a prolonged history of opioid use are taking longer to come to treatment.  The interval (seven years in 2015) is, however, shorter that that reported across Western European countries where an interval of 9.5 years was reported for 2009 (Barrio et al. 2013).  Subgroups identified in this chapter (early and late treatment entries, and early and late opioid use onset) require further and in-depth investigation (carried out in the next chapter (Chapter 4)) as a detailed description of these groups would lead to a better understanding of the changing opioid endemic. 
[bookmark: _Toc15331692]Temporal changes
Although study results indicate a delayed initiation into more problematic drug use in more recent years, the opportunity to avert injecting continues to lie within the first year of opioid use and therefore it is important to target this group at the time of onset.  Prolonged use of opioids, increased proportions of injectors, increased durations of injecting before seeking treatment, along with increased sharing of injecting equipment among women, all indicate a population with more complex and chronic drug-using practice and more complex needs which may be more difficult to treat.  Women are likely to seek treatment earlier which reduces their duration of opioid use.  However, they are more likely than men to engage in risky injecting behaviours.  Improved history taking among service providers or the existence of fewer people who use opioids with developed chronic polysubstance-using practices may account for the decreased proportion using more than one substance.  However, this finding requires further investigation to determine the true reason.  It may be possible that the high level of individuals reporting no opioid use in the month prior to entering treatment in 2015 may be due to a misclassification of incidence cases by practitioners collecting the data.  This finding warrants further investigation and remedy (if appropriate) by NDTRS staff.  Temporal changes are evident, with fewer proportions of people entering treatment with daily opioid use in 2015, and benzodiazepines are more commonly used alongside opioids.  Individuals may not use opioids in the month prior to treatment for a number of reasons, including entering inpatient treatment facilities or abstinence based treatment programmes which require people to significantly reduce their drug use or become drug free prior to admission, or, being in prison.  Co-use of benzodiazepines and opioids is not uncommon, despite the potential adverse effects such as increased morbidity and mortality, increased risks of overdose, HIV infection, respiratory problems, impaired cognitive function, poorer treatment outcomes and poorer social functioning (Darke et al. 1995, Jones et al. 2012, Ford & Law 2014, Lader 2014).
[bookmark: _Toc15331693]Strengths and limitations
Several factors render this analysis unique amongst the current literature relating to the ageing opioid-using population.  This is the first analysis to comprehensively describe the trends in ageing and gender characteristics surrounding the opioid treatment population using a national dataset from an EU wide recorded indicator.  This analysis highlights the importance of maintaining drug treatment registers and their usefulness epidemiologically in contributing to the knowledge of the dynamics of epidemics.  A limitation of the study is the use of self-reported data, which affects reliability and validity.  Recall of historical information such as age first left school and age of first use may be affected by memory, although studies have generally found self-report of substance use to be reliable (Ehrman & Robbins 1994, Adelekan et al. 1996, Darke 1998).  However, current drug problems are assessed and recorded by professionals treating the individual, as are treatment interventions.  NDTRS data coverage (numbers of admissions and treatment centres reporting data) is constantly high (>70%) (Health Research Board 2017) and has remained stable or has increased, particularly in the last decade where ageing trends are noted.  Comparisons across years were limited by the variables recorded.  It was not possible to assess educational attainment or type of living accommodation as this data was not initially recorded in the NDTRS.  Only those who have sought treatment are included in the reporting system and therefore we cannot take into account those who do not request treatment such as people with non-problematic drug use, those previously treated for other types of drugs and subsequently used opioids, those who ceased their drug use, or people who died before seeking treatment.  Although treatment incidence rates are normed to the European Standard Population, it should be noted that this does not standardise results to all aspects of the population.  The European Standard Population is a reflection of the age structure of the general European population, and not specifically the age structure of individuals being admitted to drug treatment or to the Irish population.  However, the European Standard Population is the accepted methodological standard in health statistics in Ireland as recommended by the Department of Health (Department of Health 2017b).  
[bookmark: _Toc15331694]Implications for policy and practice
Monitoring opioid treatment trends, socio-demographic characteristics, drug initiation, usage and risk behaviours, offers public health providers opportunities to assess and monitor the extent of a problem, and to develop appropriate evidence-based responses.  This analysis adds to the field of addiction by addressing the previously understated topic of the ageing opioid-using population.  The findings presented add evidence that the opioid treatment population is ageing and that important and unique subgroups exist.  Study findings are directly related to current drug treatment policies both in Ireland and across Europe.  Results indicate how service need has changed over the last two decades and provide an indication of possible future service need, essential for planning purposes.  Challenges are expected for policymakers and healthcare providers alike (Gfroerer et al. 2003, Rosen et al. 2011, Wu & Blazer 2011, Rao & Roche 2017).  Current drug policies are predominately focused on the needs of the known, younger profile of people who use drugs, and it is inevitable that existing services need to adapt to the ageing population (Wu & Blazer 2011, Rao & Roche 2017).  Given that older people who use opioids are likely to form the majority of the drug treatment population in the near future; careful planning is needed to meet their complex health and social needs.  Service providers are unaware of age-specific and gender-specific issues (Johnstone et al. 2017) and few treatment programmes address the needs of older people who use drugs.  Addiction and other healthcare services may benefit from awareness programmes relating to this growing population (European Monitoring Centre for Drugs and Drug Addiction 2010a).  Other valuable education programmes for health and social care providers include the screening, assessment and diagnosis of problem substance use in ageing populations (Carew & Comiskey 2018a).  Overdose prevention strategies and hepatitis C antiviral therapies are particularly important for older people with prolonged use of opioids.  
The changing composition of this cohort implies a wide range of services will be required into the future and integrated approaches across addiction and health care services would be beneficial in identifying and treating addiction problems among older people who use drugs.  Currently, specialised treatment programmes for older people who use drugs are rare, and concerns have been voiced regarding the readiness of current treatment systems to meet the needs of the ageing cohort who use opioids (Rao & Roche 2017), who have increasing and complex drug and health needs (Colliver et al. 2006, Pirona et al. 2015).  The opioid treatment population is ageing.  People admitted for opioid use treatment in Ireland are significantly older, have taken longer to enter treatment, and have injected for longer.  These findings highlight hidden groups at risk of chronic harm who may require consideration and prioritisation in policy and practice.  Improved collaboration across health and social care services along with integrated multidisciplinary approaches may be useful to address medical, psychological and social needs, particularly as many older people may already be in regular contact with services due to health issues, therefore making these providers well placed to identify substance problems among this population.  Johnstone et al suggest modifying provisions within existing services, coordinating resources and services, restructuring service provision, and developing innovative, specialised services (Johnstone et al. 2017).  An Irish study by Cullen et al showed that people receiving methadone substitution treatment regularly attended their general practitioner for issues other than their addiction, and also had frequent need for secondary care services including the emergency department, gastroenterology, hepatology, infectious diseases, other addiction services and psychiatry (Cullen et al. 2009).  An integrated care model incorporating primary care and addiction care is best in addressing the health needs of people who use drugs (Weisner et al. 2001).  Evidence indicates coordination across settings and providers is superior to single or uncoordinated interventions (World Health Organization 2005).  Given the already high rates of chronic illness and health service utilisation among this cohort, and additional age-related health issues due to the fact that the cohort is ageing, the integration of opioid addiction treatment into general practice as a chronic care model, similar to the treatment of diabetes, asthma, hypertension and other chronic diseases, would ensure a systematic approach to coordinating the totality of a person’s health care needs.  
[bookmark: _Toc15331695]Conclusion
In summary, Chapter 4 describes the study population and also details the results of the trend analysis investigating age-related incidence and drug-using behaviours.  These findings inform the statistical models described in chapters five and six.  The next chapter presents the findings of the cluster analysis examining the typologies of client characteristics and drug-using behaviours. 


[bookmark: _Toc15331696]Chapter 5	Using cluster modelling techniques to uncover hidden aspects of the opioids
Chapter 5	
Using cluster modelling techniques to uncover hidden aspects of the opioid crisis

[bookmark: _Toc15331697]Introduction
The aim of this study was to investigate the age profile of the opioid treatment population over a twenty-one-year-period using routine health surveillance data, and to explore typologies of client characteristics, behaviours and associated treatment discharge outcomes.  The study results are presented in three interconnected chapters.  This, the second results chapter focuses on the third study objective “To examine the typology of opioid-using behaviours and client characteristics among opioid treatment entrants”.  It details the results of a cluster analysis detailing the typology of opioid-using behaviours among first-time opioid treatment entrants.  The results of this chapter inform the statistical models presented in the third results chapter (Chapter 6).  
[bookmark: _Toc15331698]Description of the sample
[bookmark: _Toc15331699]Treatment admissions subsample
The previous Chapter 4 investigated age related trends in first-time treatment admissions and showed the most recent significant change in trend commenced in 2009.  Therefore, data used in this chapter is the subset of people who entered opioid treatment in the years 2009 to 2015 inclusive.  
A total of 7,933 new individuals entered treatment for problem opioid use between 2009 and 2015.  Admissions were highest in 2009 (n=1,489, 18.8%) with numbers declining year-on-year to 926 individuals (11.7%) in 2015.  Males accounted for 70.6% (n=5,589) of treatment entries.  Heroin was the main problem opioid accounting for 89.1% (n=7,069) of all treatment entries.  Other types of opioid (non-heroin) accounted for 10.9% (n=864) of treatment entries and were mainly over-the-counter and other prescribed opioids (such as codeine, codeine derivatives, morphine, prescribed synthetic opioids) (8.6%, n=680). 
[bookmark: _Toc15331700]Cluster solution
Two variables, type of opioid and age of opioid use onset, produced the best cluster solution and these two variables provided distinguishing features between clusters.  The optimal number of clusters determined by the model was five.  The silhouette measure of cohesion and separation rating of 0.8 indicated a good model solution with strong evidence of cluster structure.  The cluster analysis revealed five distinct groups (Table 5-1) with the following cluster profiles identified: 
· Cluster 1: people who used over-the-counter/prescription/other opioids with late-onset drug use was the smallest cluster and consisted of 10.9% (n=864) of treatment entries.  A distinguishing feature of this cluster was the exclusive primary use of non-heroin opioids, mainly codeine (n=524, 60.6%) and synthetic opioids (n=282, 32.6%).  
· Cluster 2: people who used heroin and who had shortest duration between opioid use onset and treatment accounted for 20.1% (n=1,594) of treatment entries.  This group had the shortest duration between commencing opioid use and entering treatment, with a median time lag of 4 years (range 0–15 years).  
· Cluster 3: people who used heroin and were the oldest to commence opioid use consisted of 14.2% (n=1,123) of treatment entries and was entirely made up of heroin users.  A distinguishing feature of this cluster was that it is the oldest in terms of opioid use onset with a median age of 31 years (range 12–44 years).  
· Cluster 4: people who used heroin and were young treatment entrants consisted of 22.3% (n=1,766) of treatment entries and was entirely made up of heroin users.  Half of this group had started using heroin by the time they were aged 22 years (range 20–24 years). 
· Cluster 5: people who used heroin, were the youngest treatment entrants, with the earliest opioid use onset, and had the longest duration between opioid use onset and treatment was the largest and consisted of 32.6% (n=2,586) of treatment entries.  A distinguishing feature of cluster five was that they were the youngest to start using drugs (median age 14 years, range 11–18 years), making them an early opioid use onset group.  
[bookmark: _Toc15331701]Comparisons across cluster groups
[bookmark: _Toc15331702]Socio demographic characteristics
The five clusters differed significantly in gender (Z=329.78, p<0.001), age (U=1033.81, p<0.001), employment status (Z=504.021, p<0.001), living accommodation (Z =335.85, p<0.001) and arrangements (Z=839.287, p<0.001), school leaving age (U=299.01, p<0.001), level of educational attainment (Z=672.591, p<0.001) and geographical location (Z=49.911, p<0.001) (Table 5-2).  Unlike the other clusters which were predominantly male, the majority of individuals in cluster one were female (55.3%).  The mean age when entering treatment for those in cluster one was 37 years, making this the oldest treatment group.  Cluster five had the youngest treatment entrants (mean age 27 years), while cluster four were the next youngest with a mean age entering treatment of 29 years.  The majority of individuals in each cluster resided outside of the capital city (Dublin), the least likely to live in Dublin were cluster one (29.6%) and the most likely to live in Dublin were cluster three and five (both at 39.2%). 
The percentage completing third level education was highest among cluster one (12.5%).  This group had the lowest rate of unemployment (49.7%) and the highest rate of regular employment (25.0%).  In contrast, the youngest school leavers were in cluster three and five (median age 15 years).  Cluster two, three, four and five contained the highest proportions who were unemployed (>69.0%).  
The largest percentage living in stable accommodation occurred in cluster one (92.5%), while the largest percentage living in an institution (prison, residential care or halfway house) occurred in cluster five (23.7%), which includes 474 people treated while in prison (50.5% of all treatments provided in prison settings).  Living arrangements varied across clusters; 42.2% of those in cluster one lived with children (either alone or with their partner).  Forty percent of cluster five lived with parents or family, with a similar percentage in cluster four (39.2%).  Cluster three had the largest percentage of those living alone at 17.0%.  
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[bookmark: _Toc15331998]Table 5‑1  Typologies of first-time opioid treatment entrants, 2009–2015
	
	Cluster
	Significance test

	
	1 (N=864)
	2 (N=1594)
	3 (N=1123)
	4 (N=1766)
	5 (N=2586)
	U (p)

	Opioid use onset 
	Median years (range*)
	

	Age first used opioids
	28 (15-49)
	26 (25-29)
	31 (12-44)
	22 (20-24)
	17 (15-19)
	4149.412 (P<0.001)

	Main type of problem opioid
	Number (%)
	

	Heroin
	0 (0.0%)
	1594 (0.0%)
	1123 (0.0%)
	1766 (100.0%)
	2586 (100.0%)
	

	Other opioids
	864 (100.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	


* Age range presented is the 5th and 95th percentile.
[bookmark: _Toc15331999]Table 5‑2  Sociodemographic characteristics of first-time opioid treatment entrants, 2009–2015
	
	Cluster
	Significance test

	
	1 (N=864)
	2 (N=1594)
	3 (N=1123)
	4 (N=1766)
	5 (N=2586)
	F (p)
	U / Z (p)

	Age
	Years
	
	

	Mean age (years)
	37
	31
	36
	29
	27
	446.172 (p<0.001)
	

	Median age (years)
	36
	30
	35
	27
	26
	
	1033.810 (p<0.001)

	Range (5th-95th percentiles)
	(23-58)
	(21-43)
	(20-51)
	(22-40)
	(19-40)
	
	

	Number where age known
	861
	1557
	1122
	1764
	2579
	
	

	Gender 
	Number (%)
	
	329.780 (p<0.001)

	Male
	385 (44.7%)
	1134 (71.4%)
	880 (78.6%)
	1276 (72.3%)
	1914 (74.1%)
	
	

	Female
	476 (55.3%)
	455 (28.6%)
	455 (21.4%)
	490 (27.7%)
	670 (25.9%)
	
	

	Employment status
	
	
	
	
	
	
	504.021 (p<0.001)

	Regular employment
	216 (25.0%)
	110 (6.9%)
	79 (7.0%)
	118 (6.7%)
	101 (3.9%)
	
	

	Student
	23 (2.7%)
	11 (0.7%)
	14 (1.2%)
	16 (0.9%)
	33 (1.3%)
	
	

	Retired/disability/at home
	164 (19.0%)
	241 (15.1%)
	197 (17.5%)
	297 (16.8%)
	558 (21.6%)
	
	

	Unemployed
	429 (49.7%)
	1169 (73.3%)
	799 (71.1%)
	1279 (72.4%)
	1788 (69.1%)
	
	

	Other
	17 (2.0%)
	25 (1.6%)
	19 (1.7%)
	36 (2.0%)
	75 (2.9%)
	
	

	Unknown
	15 (1.7%)
	38 (2.4%)
	15 (1.3%)
	20 (1.1%)
	31 (1.2%)
	
	

	Living accommodation
	
	
	
	
	
	
	335.850 (p<0.001)

	Stable accommodation
	799 (92.5%)
	1103 (69.2%)
	811 (72.2%)
	1284 (72.7%)
	1707 (66.0%)
	
	

	Unstable
	25 (2.9%)
	223 (14.0%)
	94 (8.4%)
	173 (9.8%)
	235 (9.1%)
	
	

	Institutions
	24 (2.8%)
	231 (14.5%)
	206 (18.3%)
	269 (16.8%)
	614 (23.7%)
	
	

	Unknown
	16 (1.9%)
	37 (2.3%)
	12 (1.1%)
	13 (0.7%)
	30 (1.2%)
	
	

	Living arrangements
	
	
	
	 
	 
	
	839.287 (p<0.001)

	Alone
	124 (14.4%)
	195 (12.2%)
	191 (17.0%)
	174 (9.9%)
	213 (8.2%)
	
	

	Parents or family
	221 (25.6%)
	522 (32.7%)
	310 (27.6%)
	693 (39.2%)
	1035 (40.0%)
	
	

	Alone with child/partner and child
	365 (42.2%)
	242 (15.2%)
	186 (16.6%)
	202 (11.4%)
	234 (9.0%)
	
	

	With partner
	84 (9.7%)
	132 (8.3%)
	105 (9.3%)
	191 (10.8%)
	187 (7.2%)
	
	

	Friends
	14 (1.6%)
	47 (2.9%)
	31 (2.8%)
	59 (3.3%)
	63 (2.4%)
	
	

	Other
	46 (5.3%)
	419 (26.3%)
	288 (25.6%)
	426 (24.1%)
	820 (31.7%)
	
	

	Unknown
	10 (1.2%)
	37 (2.3%)
	12 (1.1%)
	21 (1.2%)
	34 (1.3%)
	
	

	Age left school 
	
	
	
	
	
	
	

	Mean age (years)
	16
	15
	15
	16
	15
	73.161 (p<0.001)
	

	Median age (years)
	17
	16
	15
	16
	15
	
	299.010 (p<0.001)

	Range (5th-95th percentiles)
	(13-18)
	(12-18)
	(11-18)
	(12-18)
	(12-18)
	
	

	Number where age known
	704
	1195
	999
	1587
	2343
	
	

	Left before age 16 years
	195 (27.7%)
	565 (47.0%)
	593 (58.7%)
	691 (43.6%)
	1265 (53.7%)
	
	224.047 (p<0.001)

	Level of education 
	
	
	
	
	
	
	672.591 (p<0.001)

	Never went to school/some primary level
	14 (1.6%)
	72 (4.5%)
	122 (10.9%)
	82 (4.6%)
	197 (7.6%)
	
	

	Completed primary level
	121 (14.0%)
	319 (20.0%)
	339 (30.2%)
	388 (22.0%)
	686 (26.5%)
	
	

	Completed second level 
	458 (53.0%)
	754 (47.3%)
	499 (44.4%)
	1052 (59.6%)
	1424 (55.1%)
	
	

	Completed third level 
	108 (12.5%)
	59 (3.7%)
	44 (3.9%)
	37 (2.1%)
	51 (2.0%)
	
	

	Still in education
	23 (2.7%)
	10 (0.6%)
	14 (1.2%)
	15 (0.8%)
	33 (1.3%)
	
	

	Unknown
	140 (16.2%)
	380 (23.8%)
	105 (9.3%)
	192 (10.9%)
	195 (7.5%)
	
	

	Resident in
	
	
	
	
	
	
	49.911 (p<0.001)

	Dublin
	608 (29.6%)
	1056 (33.8%)
	683 (39.2%)
	556 (31.5%)
	1014 (39.2%)
	
	

	Outside Dublin
	256 (70.4%)
	538 (66.2%)
	440 (60.8%)
	1210 (68.5%)
	1571 (60.8%)
	
	




[bookmark: _Toc15331703]Drug-using career and opioid-using behaviours
Opioid use onset and treatment entry
The analysis of age initiating opioid use (years) and duration before treatment (years) indicate the existence of different subgroups within the opioid treatment population; (1) early and late treatment entries, and (2) early and late opioid use onset.  Early-onset drug use and early-onset opioid use occurred in cluster five (median age commenced drug use 14 years, median age commenced opioid use 17 years).  People in cluster five took the longest to seek treatment (median duration 9 years) even though they had the youngest age profile of treatment entrants (median age 26 years) (Tables 5-1 to 5-3).  Late-onset opioid use occurred in cluster one and three (median age commencing opioid use 28 and 31 years respectively), and these groups also took long durations to seek treatment (median duration 6 years).  Individuals in cluster two were the quickest to enter treatment following opioid initiation, a distinguishing feature of this cluster (median 4 years).  The comparison between the baseline year (2009) and the most recent year (2015) revealed important temporal changes (1) a significant increase in the median age entering treatment (p<0.001) within cluster three, four and five, and (2) a significant increase in opioid-using durations prior to seeking treatment within cluster four and five (p<0.001) (Table 5-4).  A further breakdown of this comparison by place of residence indicated that the significant (p<0.001) increase in the median age entering treatment occurred both for Dublin and outside Dublin residents in cluster five.  However, in cluster four the increase was significant for those living outside Dublin only.  Similarly, the significant (p<0.001) increase in opioid-using durations prior to seeking treatment within cluster five occurred both for Dublin and outside Dublin residents, and in cluster four the increase was significant for those living outside Dublin only.  Within cluster two, although the slight overall change in the median age entering treatment was non-significant, the analysis by place of residence revealed that the median for Dublin residents decreased (although not significantly), but there was a significant (p<0.001) increase in median age entering treatment for those residing outside of Dublin. 
Opioid use in the month prior to treatment entry
There were significant differences in the frequency of opioid use in the month prior to treatment (Z=453.104, p<0.001), polysubstance use (Z=277.368, p<0.001), and the types of additional problem substances used alongside opioids.  Cluster one mainly consumed opioids orally (95.5%), while cluster two to five primarily smoked opioids (>61.0%).  Injecting was highest among cluster five, where almost one-third (32.5%) of individuals injected opioids.  Many had stopped using opioids in the month prior to commencing their treatment.  One-in-four people (28.8%) in cluster five had not used opioids in the month prior to treatment.  Daily use of opioids was highest among cluster one (73.4%).
The majority of people in cluster one had problem use of just one substance, opioids (60.4%).  Where additional problem substances existed in cluster one, it was most frequently alcohol (37.1%).  Problem use of two or more substances was common amongst cluster two to five inclusive (>51.0%).  When placed in rank order, cannabis was the most commonly reported additional substance in cluster two to five inclusive (44.3%-54.7%).  Benzodiazepines were the second most commonly reported additional substance in all clusters, ranging between 34.6% and 45.1%.  The third most commonly reported substance in addition to opioids was cocaine in cluster two, three, four and five (28.1%-31.2%).

[bookmark: _Toc15332000]Table 5‑3  Drug-using career and opioid-using behaviours of first-time opioid treatment entrants, 2009–2015
	
	Cluster
	Significance test

	
	1 (N=864)
	2 (N=1594)
	3 (N=1123)
	4 (N=1766)
	5 (N=2586)
	U / Z (p)

	Drug-using career
	Median years (Range*)
	

	Age first used any drug 
	20 (12-47)
	15 (11-26)
	14 (10-35)
	15 (11-22)
	14 (11-18)
	612.779 (p<0.001)

	Time lag between first use of opioids and seeking treatment
	6 (1-22)
	4 (0-15)
	6 (0-22)
	5 (1-19)
	9 (1-23)
	
377.951 (p<0.001)

	Route of opioid administration
	
	
	
	
	
	NS

	 Inject
	11 (1.3%)
	517 (32.4%)
	326 (29.0%)
	540 (30.6%)
	840 (32.5%)
	

	 Smoke
	10 (1.2%)
	980 (61.5%)
	775 (69.0%)
	1208 (68.4%)
	1709 (66.1%)
	

	 Eat or drink
	825 (95.5%)
	0 (0.0%)
	3 (0.3%)
	1 (0.1%)
	1 (0.0%)
	

	 Other
	7 (0.8%)
	2 (0.1%)
	1 (0.1%)
	1 (0.1%)
	1 (0.0%)
	

	 Not recorded
	11 (1.3%)
	95 (6.0%)
	18 (1.6%)
	16 (0.9%)
	35 (1.4%)
	

	Frequency of opioid use in month prior to treatment
	453.104 (p<0.001)

	 Daily
	634 (73.4%)
	852 (53.5%)
	614 (54.7%)
	972 (55.0%)
	1269 (49.1%)
	

	 2-6 days per week
	77 (8.9%)
	219 (13.7%)
	139 (12.4%)
	262 (14.8%)
	330 (12.8%)
	

	 Once a week or less
	25 (2.9%)
	69 (4.3%)
	54 (4.8%)
	87 (4.9%)
	149 (5.8%)
	

	 No use in the past month
	93 (10.8%)
	243 (15.2%)
	244 (21.7%)
	401 (22.7%)
	745 (28.8%)
	

	 Unknown
	35 (4.1%)
	211 (13.2%)
	72 (6.4%)
	44 (2.5%)
	93 (3.6%)
	

	Polysubstance use
	
	
	
	
	
	277.368 (p<0.001)

	 Yes
	342 (39.6%)
	824 (51.7%)
	687 (61.2%)
	1107 (62.7%)
	1770 (68.4%)
	

	 No
	522 (60.4%)
	770 (48.3%)
	436 (38.8%)
	659 (37.3%)
	816 (31.6%)
	

	Number of problem substances
	336.18 (p<0.001)

	 One substance
	522 (60.4%)
	770 (48.3%)
	436 (38.8%)
	659 (37.3%)
	816 (31.6%)
	

	 Two substances
	193 (22.3%)
	426 (26.7%)
	326 (29.0%)
	475 (26.9%)
	698 (27.0%)
	

	 Three substances
	93 (10.8%)
	251 (15.7%)
	222 (19.8%)
	404 (22.9%)
	633 (24.5%)
	

	 Four substances
	56 (6.5%)
	147 (9.2%)
	139 (12.4%)
	228 (12.9%)
	439 (17.0%)
	

	Type of additional problem substances used†
	

	 Alcohol 
	127 (37.1%)
	196 (23.8%)
	183 (26.6%)
	249 (22.5%)
	364 (20.6%)
	NS

	 Amphetamines
	6 (1.8%)
	23 (2.8%)
	17 (2.5%)
	24 (2.2%)
	35 (2.0%)
	NS

	 Benzodiazepines
	121 (35.4%)
	285 (34.6%)
	252 (36.7%)
	464 (41.9%)
	799 (45.1%)
	148.065 (p<0.001)

	 Cannabis
	83 (24.3%)
	404 (49.0%)
	304 (44.3%)
	561 (50.7%)
	969 (54.7%)
	262.897 (p<0.001)

	 Cocaine
	42 (12.3%)
	234 (28.4%)
	194 (28.2%)
	311 (28.1%)
	552 (31.2%)
	119.574 (p<0.001)

	 Ecstasy
	12 (3.5%)
	48 (5.8%)
	51 (7.4%)
	84 (7.6%)
	152 (8.6%)
	40.157 (p<0.001)

	 Opioids‡
	107 (31.3%)
	116 (14.1%)
	118 (17.2%)
	173 (15.6%)
	243 (13.7%)
	15.415 (p<0.001)

	 Other substances
	49 (14.4)
	63 (7.7%)
	68 (9.9%)
	101 (9.2%)
	167 (9.4%)
	NS


* Age range presented is the 5th and 95th percentile.
† By cases reporting use of one, two or three additional substances.  
‡ Cases may report one type of opioid as their main problem substance and another type of opioid as an additional problem substance.
[bookmark: _Toc15332001]Table 5‑4  Change in opioid-using durations of first-time opioid treatment entrants, 2009–2015
	
	Cluster

	
	Cluster 1
	Cluster 2 
	Cluster 3
	Cluster 4
	Cluster 5

	Year treated
	2009
	2015
	2009
	2015
	2009
	2015
	2009
	2015
	2009
	2015

	Number of first-time opioid treatment entrants
	103
	156
	245
	207
	224
	145
	360
	175
	557
	243

	Age and opioid-using durations  
	Median years (Range*)

	Age entering treatment
	37 (23-77)
	35 (22-61)
	30 (22-43)
	31 (22-45)
	34 (18-47)
	36 (23-59)+
	26 (22-39)
	29 (23-45)+
	26 (18-39)
	29 (19-42)+

	Age first used any drug 
	23 (13-43)
	18 (12-47)
	15 (11-28)
	14 (12-27)
	14 (10-36)
	15 (11-41)
	15 (12-21)
	15 (12-22)
	14 (10-18)
	14 (11-18)

	Age first used opioids 
	28 (16-44)
	29 (14-55)
	27 (25-29)
	26 (25-29)
	30 (12-43)
	31 (21-49)
	21 (20-24)
	22 (20-24)
	17 (15-19)
	17 (15-19)

	Time lag between first use of opioids and seeking treatment 
	6 (1-20)
	5 (0-25)
	4 (1-18)
	4 (0-16)
	6 (1-19)
	6 (0-25)
	4 (0-18)
	7 (0-24)+
	8 (1-22)
	11 (2-25)+

	Resident in Dublin
	
	
	
	
	
	
	
	
	
	

	Age entering treatment
	35 (24-49)
	34 (21-56)
	32 (22-47)
	29 (21-43)
	33 (18-49)
	35 (27-57)
	27 (22-42)
	29 (22-45)
	29 (19-42)
	33 (19-45)+

	Age first used any drug 
	16 (12-41)
	15 (10-38)
	15 (11-28)
	14 (11-25)
	13 (10-40)
	14 (10-44)
	15 (12-21)
	14 (11-21)
	14 (10-18)
	15 (11-17)

	Age first used opioids 
	27 (15-41)
	27 (15-55)
	27 (25-29)
	27 (25-29)
	14 (12-44)
	31 (12-52)
	21 (20-24)
	22 (20-24)
	17 (15-19)
	17 (15-19)

	Time lag between first use of opioids and seeking treatment 
	5 (0-25)
	5 (0-25)
	5 (1-19)
	3 (0-16)
	10 (1-24)
	4 (0-26)
	6 (1-21)
	7 (0-24)
	13 (2-25)
	16 (3-27)+

	Resident outside Dublin
	
	
	
	
	
	
	
	
	
	

	Age entering treatment
	37 (23-61)
	35 (23-61)
	29 (21-38)
	31 (23-45)+
	36 (19-46)
	37 (23-61)
	25 (21-38)
	29 (23-45)+
	22 (18-36)
	27 (19-38)+

	Age first used any drug 
	28 (15-47)
	22 (12-55)
	15 (10-27)
	15 (12-28)
	15 (11-34)
	16 (11-41)
	15 (12-21)
	15 (12-22)
	14 (11-17)
	14 (11-18)

	Age first used opioids 
	29 (17-47)
	30 (14-55)
	26 (25-29)
	26 (25-29)
	31 (13-41)
	32 (12-49)
	21 (20-24)
	22 (20-24)
	17 (15-19)
	17 (15-19)

	Time lag between first use of opioids and seeking treatment 
	6 (1-20)
	5 (1-22)
	3 (1-10)
	4 (0-15)
	4 (0-13)
	6 (0-24)
	3 (0-16)
	7 (0-23)+
	5 (1-19)
	10 (2-21)+


* Age range presented is the 5th and 95th percentile.
+ the change between 2009 and 2015 is significant at <0.001 level.


Injecting risk behaviours
Injecting behaviour was a distinguishing feature of cluster five with more than half of people having injected (52.2%).  This group was also the youngest to commence injecting (median age 19 years) (Table 5-5).  Half of those in cluster one to four inclusive started to inject within the first 12 months of opioid use.  However, those in cluster five were different with half commencing injecting within 24 months of first opioid use.  The median time interval between first injecting and commencing treatment was seven years for cluster five compared to three years in cluster two and four.  The percentage who were injecting at the time of treatment entry was highest in cluster two at 56.7% (Z=151.75, p=0.001).  The percentage of injectors who had shared injecting equipment ranged between 35.8% (cluster two) and 54.8% (cluster one) (Z=43.185, p<0.001).

[bookmark: _Toc15332002]Table 5‑5  Injecting risk behaviours of first-time opioid treatment entrants, 2009–2015
	
	Cluster
	
	Significance test

	
	1 (N=864)
	2 (N=1594)
	3 (N=1123)
	4 (N=1766)
	5 (N=2586)
	U / Z (p)

	Injecting
	
	
	
	
	
	

	Ever injected
	104 (12.0%)
	726 (45.5%)
	520 (46.3%)
	822 (46.5%)
	1350 (52.2%)
	518.317 (p<0.001)

	Median (Range) age first injected (years) † *
	22 (15-38)
	27 (19-35)
	29 (13-42)
	23 (20-30)
	19 (16-27)
	741.441 (p<0.001)

	
	
	
	
	
	
	

	Median (Range) time lag between first used
	1 (0-13)
	1 (0-7)
	1 (0-12)
	1.00 (0-8)
	2.00 (0-11)
	16.649 (p=0.002)

	opioids and commencing  injecting (years)+*Ψ
	
	
	
	
	
	

	
	
	
	
	
	
	

	Median (Range) time lag between
	12 (0-28)
	3 (0-16)
	6 (0-22)
	3 (0-18)
	7 (0-22)
	116.249 (p<0.001)

	commencing injecting and seeking treatment
	
	
	
	
	
	

	(years)+*Ψ
	
	
	
	
	
	

	
	
	
	
	
	
	

	Currently injecting+
	11 (10.6%)
	412 (56.7%)
	221 (42.5%)
	412(50.1%)
	577(42.7%)
	151.750 (p<0.001)

	For current injectors: median (Range) time
	12 (0-28)
	3 (0-16)
	6 (0-22)
	3 (0-18)
	7 (0-22)
	116.249 (p<0.001)

	lag between commencing injecting and 
	
	
	
	
	
	

	seeking treatment (years)+*Ψ
	
	
	
	
	
	

	
	
	
	
	
	
	

	Sharing injecting equipment
	 
	 
	 
	 
	 
	

	Ever shared injecting equipment+
	46 (54.8%)
	200 (35.8%)
	227 (48.3%)
	301(40.8%)
	603(49.5%)
	39.502 (p<0.001)


† Injectors only.
* Age range presented is the 5th percentile to 95th percentile.
Ψ Cases who were already injecting prior to commencing opioid use have been excluded from calculations. 






[bookmark: _Toc15331704]Defining ‘older’ opioid users
It is proposed that ‘older’ is defined as 35 years of age or older when entering treatment, or, if younger than 35 years, where there has been prolonged opioid use for 10 or more years.  The definition was derived utilising data for the years 2009 to 2015 inclusive as the results of the Joinpoint analysis indicated that the most recent age-related trend in treatment admissions commenced in 2009.  The 75th percentile was used to reflect the characteristics of the top 25% of observations for both chronological age and duration since commenced opioid use in years.  Table 5-6 summarises the criteria.  Although separate definitions were considered for heroin and non-heroin users (codeine, prescription opioids etc.) these did not yield practical results for clinical or reporting purposes, and therefore an overall definition was preferable.
[bookmark: _Toc15332003]Table 5‑6  Criteria used to develop a definition of ‘older’ opioid user
	Criteria 1: Chronological age (years) > 75th percentile
	
	

	
	75th percentile
	Number of people entering treatment with this criterion in 2015
	Total number of people treated for opioid use in 2015
	% classified as older

	All opioid users
	35 years
	311
	926
	33.6%

	Main type of  problem opioid
	
	

	Heroin only
	34 years
	263
	770
	34.2%

	Non-heroin
	43 years
	38
	156
	24.4%

	Criteria 2: Duration of opioid use (years) > 75 percentile, for those excluded using Criteria 1

	
	75th percentile
	Number of people entering treatment with this criterion in 2015
	Total number of people treated for opioid use in 2015
	% classified as older

	All opioid users
	10 years
	146
	926
	15.8%

	Main type of  problem opioid
	
	

	Heroin only
	9 years
	146
	770
	19.0%

	Non-heroin
	8 years
	31
	156
	19.9%



‘Older’ is defined as 35 years of age or older when entering treatment, or, if younger than 35 years, where there has been prolonged opioid use for 10 or more years.  The numbers of people entering treatment in 2015 which are classified as ‘older’ using this definition are outlined in Table 5-7.  Approximately half of people (49.4%) who entered treatment for the first time in 2015 are classified as ‘older’.
[bookmark: _Toc15332004]Table 5‑7  Number of people entering treatment in 2015 classified as ‘older’
	
	Number of people entering treatment with this criterion in 2015
	Total number of people entering treatment for opioid use in 2015
	Percentage classified as older

	New opioid treatment entrants (study cohort)

	457
	926
	49.4%

	All opioid treatment entrants 
(includes both new and previously treated cases)
	2750
	4448
	61.8%


[bookmark: _Toc15331705]Discussion of results 
This chapter profiles new opioid treatment entries and provides important findings including: (1) the typology of opioid-using behaviours, (2) the existence of subgroups, with varying onset and durations of opioid use prior to entering treatment, (3) distinguishing attributes relating to sociodemographic features and drug-using careers, (4) varying ages at treatment entry by typologies.  This is the first time that a detailed analysis of the opioid treatment group within the Europe-wide TDI has been undertaken in relation to ageing, the onset of opioid use and duration prior to entering treatment for the first time.
[bookmark: _Toc15331706]Results in context
Women accounted for approximately one-quarter of cluster two to five inclusive, a finding consistent with  European figures whereby women account for roughly one-quarter of all people with serious illicit drug problems and make up approximately 20% of entrants to specialist drug treatment across Europe (European Monitoring Centre for Drugs and Drug Addiction 2017b).  In addition, rates of unemployment, polydrug use and injecting were high in these clusters, all consistent with similar studies (Grella & Lovinger 2011, Barrio et al. 2013, Han et al. 2015, Mounteney et al. 2016, Carew & Comiskey 2018b).  Generally, adolescence (age 12–17 years) is regarded as the critical risk period for initiation of substance use (Strashny 2014).  The median age of drug use initiation was during adolescence for cluster two to five inclusive; however cluster one was different, initiating drug use at an older age (median 20 years).  Other studies show that almost all drug use was initiated by the age of 30 years (United Nations Office on Drugs and Crime 2018).
The subgroups identified in this study provide a better understanding of the changing opioid endemic.  Cluster one is of particular interest.  Problem use of opioids other than heroin is small; however, numbers are increasing.  There has been a dramatic increase in the use of pharmaceutical opioids (Degenhardt et al. 2008, Maxwell 2011, Fischer & Argento 2012).  Globally, the most commonly used pharmaceutical opioid is codeine (Nielsen et al. 2018), for which presentations at addiction treatment services have increased internationally (Myers et al. 2003, Nielsen et al. 2015a, Nielsen et al. 2015b).  However, there has been little consideration given to potential treatment demand from this group (Nielsen et al. 2015a).  The potential for codeine to be misused has been shown and harms due to overuse well documented (Sproule et al. 1999, Frei et al. 2010, Anderson 2013, Babalonis et al. 2013, Mill et al. 2018).  The profile of cluster one is consistent with international findings, whereby approximately equal proportions of men and women are treated for problematic use of other types of opioids (non-heroin), having a greater average age than those treated for other types of opioid and having high levels of education and employment (Nielsen et al. 2015a, Nielsen et al. 2018).  The majority of cluster one reported problem codeine use.  However, under-reporting of codeine dependence is known to be common (Nielsen et al. 2018).  The consumption of other substances alongside opioids, particularly benzodiazepines, indicates a population who may require specialist interventions.  A recent systematic review found high prevalence rates of mental health comorbidity, delayed identification and under-reporting of dependence, and serious complications associated with the consumption of large amounts of products containing codeine (Nielsen et al. 2018).  Patient characteristics indicate that cluster one may be suitably treated in a primary care setting, given the high rates of employment, social stability and caring responsibilities, and this group are also less likely to inject drugs or use additional substances alongside opioids.
The initiation of opioid use varied across clusters.  Cluster five was the only group to commence opioid use during adolescence.  The profile of cluster five indicates a group with more complex and chronic drug-using practices and more complex needs which may be more difficult to treat.  This group had early-onset drug use, early-onset opioid use, the longest time interval to access treatment, and more than half of this group injected drugs.  Yet, cluster five were the youngest to enter treatment.    
[bookmark: _Toc15331707]Ageing
Previous studies show that opioid treatment entrants are ageing (Beynon et al. 2007, Gossop 2008, Han et al. 2009a, Australian Injecting Illicit Drug Users League 2011, Crome et al. 2011b, Crome et al. 2011a, Frances 2011, Wu & Blazer 2011, Han et al. 2015, Carew & Comiskey 2018b, Huhn et al. 2018) and onset of opioid use is delayed (Roe et al. 2010, Barrio et al. 2013, Carew & Comiskey 2018b).  People in cluster three, four and five appear to have contributed to the overall temporal shift in ageing as it was only in these groups that the median age entering treatment increased significantly in the seven-year-period, 2009–2015.  Collectively, cluster four and five account for 58.8% of all treatment entrants across the period 2009–2015, and they are the only groups with increased durations of opioid use prior to treatment, and the key contributors to the shift in late treatment entries.  For all other clusters the duration of use decreased or remained unchanged.  This suggests that undertaking analysis which compares heroin and non-heroin groups may mask the severity effects experienced by some individuals.  The data does not indicate that the expansion of services outside of Dublin may have influenced ageing trends.  Treatment services were extended across the country in the late 2000s (mainly 2007 and 2008); however, the study results show that in the largest cluster (five), the median age entering treatment and duration of opioid use prior to treatment increased significantly for both people residing in Dublin and outside of Dublin.    
There is clear evidence of an ageing opioid treatment population globally and the existence of subgroups.  These changing demographics indicate new challenges for policymakers and healthcare providers alike (Gfroerer et al. 2003, Rosen et al. 2011, Wu & Blazer 2011, Rao & Roche 2017).  Meeting the needs of older people who used opioids is a pressing issue particularly for treatment services, given that this cohort is expected to form the majority of the drug treatment population (European Monitoring Centre for Drugs and Drug Addiction 2017b).  Evidence suggests that service providers are unaware of age-specific and gender-specific issues (Johnstone et al. 2017), and although there is an acknowledgement that older people who use drugs require tailored services, there are few treatment programmes meeting their needs (United Nations Office on Drugs and Crime 2018).  
Given the substantial variation in the literature as to what the term ‘older’ or ‘ageing’ encompasses, it is important to develop an evidence based definition.  In developing a definition of ‘older’ consideration was given not only to the statistical evidence (findings of this study), but also to a practical solution which is useable within the treatment setting, and which also lends itself to reporting purposes.  The proposed definition of ‘older’ incorporates chronological age (years since birth) and recognises issues of accelerated ageing due to drug use (years since commencement of opioid use).  Drug use is known to accelerate the physical ageing process by fifteen years (Vogt 2009) and is an important factor in addition to chronological age, particularly where an individual is chronologically young but has prolonged opioid use.  
The definition was derived following careful consideration of practical implementation and study findings.  In treatment settings, it is imperative that clinical treatment decisions are based on individual assessments.  Any definition of ‘older’ should be easy to use and implement thereby making the cohort easily recognisable.  Analysis of age is often presented in aggregated form and regularly reported using five year age groups (see, for example, reports from the European Commission, EMCDDA, United Nations, (European Commission 2016, European Monitoring Centre for Drugs and Drug Addiction 2018b, United Nations Office on Drugs and Crime 2018).  The definition of ‘older’ should not inhibit wider usefulness such as drawing national and international comparisons of the drug situation.  When all opioid treatment entrants are considered, that is, both people who are entered treatment for the first time, and also people who were previously treated and who returned for further treatment, three-in-five people (61.8%) are classified as ‘older’.  The chronological age of 35 years, although it may seem relatively young is consistent with a number of other studies (Working Group of the Senior Drug Dependents and Care Structure Project 2010, Matheson et al. 2017).  The definition utilised by the EMCDDA of 40 years of age (European Monitoring Centre for Drugs and Drug Addiction 2010a) was developed more than a decade ago and may no longer be appropriate given how trends have changed in more recent years, in addition this definition encompassed all types of drug users and is not specific to opioids. An age of 30 years has been used in the United Arab Emirates to define older opioid users (Alblooshi et al. 2016), although like most other studies, no rationale is provided for this decision.  Forty percent of all drug related deaths in Scotland are among people younger than 35 years old (Gao et al. 2016), while in the United Kingdom almost 40% of deaths among people who had a prescribing treatment modality were aged 35 years or younger (Pierce et al. 2018).  Unpublished data from the Irish National Drug Related Deaths Index (NDRDI) indicates that in 2015 there were more deaths among people aged 35-39 years than in any other age group (Lynn 2019), and thus the opportunity to effect real change may have been missed by age 40.  Findings from a Spanish study of ageing and mortality among people who use drugs indicate that healthcare and harm reduction services should be established early among this population and maintained throughout the lifetime (Molist et al. 2018). 
Long-term opioid use among people aged under 35 years has not been considered as ‘older’ in the literature.  Younger, long-term opioid users may experience similar premature ageing related challenges as their older counterparts and hence considering both aspects can assist the planning of future care needs.  Awareness and education programmes are recommended for health and social care providers including the screening, assessment and diagnosis of problem substance use in ageing populations (Carew & Comiskey 2018b).  The identification of codeine dependence in clinical settings can often be delayed, contributing to morbidity (Nielsen et al. 2018).  Screening and prevention interventions are recommended where codeine is available to purchase over-the-counter (Nielsen et al. 2018).  Pain and pain related conditions (including headaches and dental pain) have been cited as a reason for initiating opioid use among people entering treatment for opioid dependence (Nielsen et al. 2015a).  Given the prominence of over-the-counter codeine products and the likelihood that users may have limited contact with health professionals other than pharmacists, prevention strategies and early identification of problematic use are essential. 
The findings indicate that treatment demand is dominated by an ageing cohort of people who use opioid drugs.  Ageing combined with the effects of long durations of opioid drug use point toward a cohort experiencing many health issues and comorbidities. Many health issues and comorbidities are evident amongst people who use opioid drugs (Cullen et al. 2009), and given the wide disparity between what is considered older age in the general population and among people who use drugs, many of the protocols and policies for such comorbidities may not be implemented at the point in time when the person who uses drugs actually needs them.  Given that people who use opioid drugs make up the majority of drug treatments, it is likely that addressing these complex and varied needs will increasingly become a mainstream activity among treatment providers.  However, available evidence suggests that service providers are ill prepared to best meet the needs of this ageing cohort and staff are unaware of age-specific issues.  Current drug policies and treatment services are predominately focused on the needs of the known and younger profile of people who use drugs, and it is inevitable that existing services need to adapt to the ageing population.  Specialised treatment programmes for older people who use drugs are rare in Europe.  There is a need for service providers to take account of ageing trends and to adapt appropriately.  

[bookmark: _Toc15331708]Strengths and limitations
The study has several strengths.  Unlike smaller studies which use limited data and struggle with the generalisability of their results, this analysis utilised a national epidemiological treatment dataset over a seven-year-period.  The dataset follows a long established European protocol, thereby making this study approach useful, repeatable and comparable.  The findings may assist other countries in understanding the characteristics of their ageing opioid populations.  Cluster analytic techniques such as the TwoStep method used are advantageous as they provide a data driven means of identifying differences, and thus the clusters uncovered are of relevance to the opioid treatment population.  The objective was to examine for groups based of opioid using behaviours and client characteristics.  Clusters are categories or groups which have many features in common, yet each group differs from the others in a meaningful way.  The TwoStep method is the only clustering technique which allows for both continuous and categorical variables, both types were present in this dataset and were considered potentially useful in the examination for groups.  The method automatically determined the optimal number of clusters based on two steps, a pre-clustering step, followed by a clustering step.  In the pre-clustering step, data was scanned record by record to determine whether the current record can be added to one of the previously formed clusters or whether a new cluster is required using distance criterion.  The clustering stage utilised the results of the pre-cluster step as input and automatically groups the results into the optimum number of clusters using the Schwarz’s BIC.  The relative contribution of variables to form the clusters was computed for both continuous and categorical variables.  Given that study was concerned with ageing, the most appropriate age variables considered for inclusion in the model were age of opioid use onset and age entering treatment.  However, it should be noted that other proxies for age may have yielded slightly different results.  The variable age entering treatment was excluded from the model using the Schwarz’s BIC.  This criterion is considered one of the most useful and objective selection criteria because it avoids the arbitrariness of traditional clustering techniques (Chiu et al. 2001, Norusis 2011).  Once the cluster solution was formed, variables which were important in distinguishing the clusters apart were objectively tested using post hoc tests.  The cluster solution may be limited by the selection of variables used in generating the cluster solution and by the linkage method used.  However, the solution is empirically sound and reflects the only appropriate dataset measure for opioid use onset.  Different similarity measures were used and identical results were obtained using multiple measures, therefore increasing the robustness of the findings.
Self-reported data is one limitation of the study as ability to recall historical information may be affected by memory.  As the NDTRS is based on the drug treatment cohort, we cannot take into account those with non-problematic drug use, people who ceased their drug use, those who have not sought treatment, those who died before seeking treatment, or those treated previously for other drugs and subsequently used opioids.  Additionally, population characteristics may not generalise beyond the treatment seeking population.  As data were cross-sectional, causality cannot be determined.  
[bookmark: _Toc15331709]Implications for policy and practice
The burden of opioid use on the drug treatment system is highlighted through treatment data and this burden continues to be significant (Mounteney et al. 2016).  Information about the ageing opioid-using population is vital to developing appropriate policies and practices for treatment and prevention.  The use of clustering techniques provides the opportunity to understand the characteristics of and typologies among first-time opioid treatment entrants in Ireland.  This study describes the complexities within an important opioid treatment population and begins to fill an important void.  Not only are people admitted for opioid use treatment ageing, several hidden groups exist.  Understanding the different types of opioid users provides learning and allows for interventions to be adapted for these groups.  The clinical presentation of each of the five cluster groupings has implications for treatment provision and can provide guidance for the development of more effective interventions that will target both the type of opioid used and the unique challenges related to the methods and duration of use.  For example, continued efforts regarding education/awareness programmes and prevention measures concerning the use of non-heroin opioids such as codeine may be hugely beneficial.  In the context of cluster five, education and prevention measures are of significant importance, particularly among teenagers as half of this group had used drugs by age fourteen and half had commenced the use of opioids by age seventeen.  Earlier engagement with treatment services is also important, especially in cluster four and five.  Entry points to treatment could be proactively created, with increased emphasis on treatment among community and harm reduction services, with the potential to minimise the delay into first treatment.  Supervised injecting facilities may also potentially result in individuals engaging with staff earlier in their injecting career and this may be useful in encouraging people into treatment earlier in their drug-using career.  These findings highlight hidden groups at risk of chronic harm who may require consideration and prioritising in policy and practice.  Recognising that there are distinct patient groups can help refine treatment/prevention strategies for those who seek care. 
[bookmark: _Toc15331710]Conclusion
In summary, Chapter 5 described the results of the cluster analysis, uncovered hidden groups within the opioid treatment population, detailed how these groups differ from each other and how the groups have contributed to age-related trends.  These findings inform the statistical models described in Chapter 6, which presents treatment completion rates, durations of treatment exposure, along with characteristics (such as age) which may be associated with treatment completion, retention and dropout..
[bookmark: _Toc15331711]Chapter 6	Treatment retention and completion among people who use opioids
Chapter 6 
Treatment retention and completion among people who use opioids

[bookmark: _Toc15331712]Introduction
This is the third and final chapter outlining the study findings.  The aim of this study was to investigate the age profile of the opioid treatment population over a twenty-one-year-period using routine health surveillance data, and to explore typologies of client characteristics, behaviours and associated treatment discharge outcomes.  The study results are presented in three interconnected chapters.  This, the third results chapter focuses on the final research objective of the study: “To report treatment retention and completion rates for opioid treatment entrants and explore which characteristics (such as age) may be associated with treatment completion, retention and dropout”.  It also investigates whether older people using opioids achieve different treatment outcomes than their younger counterparts.  The results are discussed in the context of the existing literature on treatment retention and completion.
There are two sections to this chapter.  The first section describes the NDTRS treatment discharge dataset and also investigates which treatment entry characteristics have an impact on the likelihood of treatment completion/dropout.  The second section of this chapter uses survival analysis methods to examine treatment exposure (the length of time in treatment) in relationship to explanatory variables. 
[bookmark: _Toc15331713]Description of the discharge study cohort
Currently, the European TDI does not record information on treatment discharge; however this information is recorded in the Irish system.  Although the NDTRS was rolled out nationally in 1995, the recording of information on treatment discharges was implemented on a national basis ten years ago, in 2009.  Therefore, the study cohort for this chapter included all new persons entering treatment for opioid-related problems in Ireland in the years 2009 to 2015 inclusive.  Coincidently, the results of the Joinpoint regression analysis (Chapter 4) indicated the most recent change in trend in treatment admissions commenced in 2009.  As previously outlined in Chapter 3, the Health Research Board provided data on all treatment discharges taking place up to the end of 2017 (31/12/2017).  A record with no discharge data indicates that the individual is still engaged in treatment.  The minimum follow-up period was two years due to the fact that the latest possible treatment entry date was 31/12/2015 and discharge data was available until at least 31/12/2017.  Similarly, the longest follow-up period was almost nine years (01/01/2009-31/12/2017).  The study period consisted of varying observation periods; commencing from individual’s treatment start date until either (a) their discharge date, or (b) the censoring date, 31/12/2017.  The observation period was standardised the using a time variable indicating the duration of time spent in treatment (in days).
[bookmark: _Toc15331714]Number of treatment discharges
A total of 7,933 new individuals entered treatment for problem opioid use between 2009 and 2015.  There was no discharge data for 1,847 of these, indicating that they were still engaged in treatment.  Discharge data was available for 6,086 (76.7%) individuals.  
The researcher reviewed the Health Research Board data definitions and rules to check for meaningfulness before the data was used.  The dataset was subject to Health Research Board data collection and data validation protocols meaning the dataset had been previously validated and any errors or omissions corrected.  Nonetheless, the researcher reviewed the dataset prior to use and undertook checks for inconsistencies, errors and other logic checks.  For example, these checks ensured that each record had at least one treatment intervention recorded, dates were logical and sequential, data was recorded for all discharge variables, and the reason for discharge outlined in Table 6.1 was consistent with all other information recorded.  Upon further investigation, it emerged that incomplete discharge data existed for 454 records, whereby the service provider indicated that the individual had been discharged from treatment.  However, they failed to record any further information about the discharge.  In order to carry out a meaningful analysis, this incomplete discharge data were removed from further analysis, resulting in 5,632 (70.9%) valid discharge records.  An additional 115 records were also excluded from this analysis as they received a detoxification alone which is generally regarded as an initial stage of treatment (National Institute on Drug Abuse 2018) with further stages usually required post detoxification (National Institute on Drug Abuse 2018, Stahler & Mennis 2018).  Detoxifications which were delivered in conjunction with other additional structured interventions, such as a medication free therapy programme, were included in the analysis.  Therefore, the discharged cohort used in this analysis consisted of 5,517 valid records (69.5% of all treatment entrants), 69.3% were male, and the median age was 29 years.  Table 6-1 displays the reason for discharge.  Among the total 5,517 discharges, 22.6% (n=1,272) completed treatment.  A total of 2,516 individuals (44.6%) dropped-out of treatment (“declined further treatment”, “did not return for appointments”, and “premature exit for non-compliance”).  The most common reasons for premature discharge for non-compliance included drug taking (48.4%), breaking service contract (32.7%), and violent behaviour (5.8%). 


[bookmark: _Toc15332005]Table 6‑1  Reason for treatment discharge for first-time opioid treatment entrants 2009–2015
	Reason for discharge
	N
	%

	Treatment completed
	1262
	22.9

	Dropped-out of treatment 
	2516
	45.6

	  Client declined further treatment
	836
	15.2

	  Client did not return for appointments (no show/DNA)
	1457
	26.4

	  Premature exit from treatment for non-compliance
	223
	4.0

	Transferred/referred to treatment in another drug/alcohol service
	944
	17.1

	Other discharge reason
	795
	14.4

	  Released from prison but not linked to other treatment service
	129
	2.3

	  Died
	28
	0.5

	  Sentenced to prison
	217
	3.9

	  Other
	25
	0.5

	  Medical transfer or medical issue
	34
	0.6

	  No longer lives in the area
	86
	1.6

	  Prison to prison transfer
	175
	3.2

	  Unknown
	101
	1.8

	Total
	5517
	100.0



Figure 6-1 describes the cohort used in this analysis.  Part one of this analysis investigates which treatment entry characteristics have an impact on the likelihood of treatment completion/dropout (n=3,778).  Part two examines treatment exposure (the length of time in treatment) in relationship to explanatory variables and includes treatment completions, dropouts, transfers and those still in treatment (n=6,619). 

[bookmark: _Toc15331954]Figure 6‑1  Flow chart of the treatment discharge study cohort 2009–2015
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[bookmark: _Toc15331715]Characteristics associated with treatment completion and dropout
Those who successfully completed (n=1,262, 22.9%) were contrasted against those who dropped-out of treatment (n=2,516, 45.6%).  Table 6-2 displays the descriptive statistics for the treatment outcome (completion/drop-out, n=3,778) and explanatory sociodemographic variables, while Tables 6.3 and 6.4 display opioid-using behaviours and treatment settings accessed.  Univariate analysis indicated several significant relationships.  There were statistically significant relationships between treatment outcome and; 
· Age entering treatment (U=13.080, p<0.001).  People who entered treatment at an older age were more likely to complete treatment.  
· Employment status (χ2 = 87.654, p<0.001).  The proportion completing treatment was significantly higher for people in regular employment and those who were retired, disabled or at home.  The proportion dropping out of treatment was significantly higher among those who were classified as unemployed. 
· Living accommodation (χ2 = 19.497, p<0.001).  The proportion completing treatment was significantly higher for people who were in institutions.  A significantly higher proportion of treatment completions resided in an institution (including prison, residential care, half-way house).
· Living arrangements (χ2 = 16.971, p=0.009).  Significantly higher proportions of treatment dropouts lived with their friends.  
· Leaving school before aged sixteen years (χ2 = 14.122, p<0.001).  There was a significant relationship between leaving school early and dropping out of treatment.  
· Highest level of education achieved (χ2 = 29.987, p<0.001).  Those who completed second or third level education were more likely to complete treatment than those who had completed just primary level education. 
· Place of residence (χ2 = 5.280, p=0.022).  Dublin residents were less likely to complete treatment than people who resided outside of Dublin.  
· Age of drug initiation (χ2 = 4.669, p<0.031).  People who commenced drug use at an older age were more likely to complete treatment.  
· The time lag between first use of opioids and seeking treatment (U=19.240, p<0.001).  People who had a longer time lag were more likely to complete treatment. 
· The main type of problem opioid (χ2 = 12.800, p<0.001).  People entering treatment for non-heroin opioids (over-the-counter and prescribed opioids) were more likely to complete treatment.   
· Route of administration (χ2 = 21.935, p= 0.001).  Among injectors, the proportions completing/dropping out of treatment did not differ significantly.  However, opioid smokers were more likely to drop-out of treatment while those with oral use of opioids were more likely to complete treatment. 
· Frequency of opioid use in the month prior to treatment (χ2 = 52.746, p<0.001).  People who had not used opioids in the month prior to entering treatment were more likely to complete treatment, while those with daily opioid use were significantly more likely to dropout.  
· The use of benzodiazepines (χ2 = 15.292 p<0.001) and ecstasy (χ2 = 9.274, p=0.002).  People who used benzodiazepines in addition to opioids were significantly more likely to dropout of treatment.  Those with ecstasy in addition to opioid use were significantly more likely to complete treatment. 
· Current injectors (χ2 = 15.754, p<0.001).  People who reported that they were injecting at the point of treatment entry were significantly more likely to dropout of treatment. 
· Treatment setting (χ2 = 263.391, p<0.001).  People treated in prison or an inpatient setting were more likely to complete treatment, while those treated in outpatient, low threshold  or general practice settings were more likely to dropout.  
· Referral source (χ2 = 49.856, p<0.001).  People who self-referred to treatment were more likely to dropout.  Rates of treatment completion were significantly higher among those referred to treatment by friends/family or “other” sources
· Cluster grouping (χ2 = 14.501, p=0.006).  A significantly higher proportion of cluster one “over-the-counter/prescription/other opioids use and late-onset drug use” completed treatment. 

[bookmark: _Toc15332006]Table 6‑2  Discharge data: Frequencies, percentages completing or dropping out of treatment, and chi-squared test results for client sociodemographic characteristics used in the analysis
	Characteristic
	Values
	Sample
	Treatment completed
	Treatment dropout
	Test of significance

	
	
	Age (years)
	F / U (p)

	Age entering treatment
	Mean age 
	30
	31
	30
	24.405 (p<0.001)

	
	Median age 
	29
	30
	29
	13.080 (p<0.001)

	
	Range (5th-95th percentiles)
	(20-45)
	(20-48)
	(19-44)
	

	
	
	N
	%
	N
	%
	N
	%
	Pearson chi-squared

	Gender
	Male
	3609
	95.5
	1214
	96.2
	2395
	95.2
	NS

	
	Female
	169
	4.5
	48
	3.8
	121
	4.8
	

	Employment status
	Regular employment
	340
	9.0
	152
	12.0
	188
	7.5
	87.654 (p<0.001)

	
	Student
	51
	1.3
	20
	1.6
	31
	1.2
	

	
	Retired/disability/at home
	479
	12.7
	230
	18.2
	249
	9.9
	

	
	Unemployed
	2779
	73.6
	817
	64.7
	1962
	78.0
	

	
	Other
	81
	2.1
	30
	2.4
	51
	2.0
	

	
	Unknown
	48
	1.3
	13
	1.0
	35
	1.4
	

	Living accommodation
	Stable accommodation
	2880
	76.2
	936
	74.2
	1944
	77.3
	15.129 (p=0.002)

	
	Unstable
	382
	10.1
	124
	9.8
	258
	10.3
	

	
	Institutions
	468
	12.4
	191
	15.1
	277
	11.0
	

	
	Unknown
	48
	1.3
	11
	0.9
	37
	1.5
	

	Living arrangements
	Alone
	441
	11.7
	159
	12.6
	282
	11.2
	16.971 (p=0.009)

	
	Parents or family
	1439
	38.1
	469
	37.2
	970
	38.6
	

	
	Alone with child/
partner and child
	661
	17.5
	211
	16.7
	450
	17.9
	

	
	With partner
	318
	8.4
	104
	8.2
	214
	8.5
	

	
	Friends
	94
	2.5
	20
	1.6
	74
	2.9
	

	
	Other
	788
	20.9
	292
	23.1
	496
	19.7
	

	
	Unknown
	37
	1.0
	7
	0.6
	30
	1.2
	

	Left before age 16 years
	Yes
	1439
	44.1
	435
	39.5
	1004
	46.4
	14.122 (p<0.001)

	
	No
	1825
	55.9
	666
	60.5
	1159
	53.6
	

	Level of education
	Never went to school/some primary level
	175
	4.6
	64
	5.1
	111
	4.4
	29.987 (p<0.001)

	
	Completed primary level
	785
	20.8
	225
	17.8
	560
	22.3
	

	
	Completed second level 
	2132
	56.4
	747
	59.2
	1385
	55.0
	

	
	Completed third level 
	172
	4.6
	78
	6.2
	94
	3.7
	

	
	Still in education
	51
	1.3
	20
	1.6
	31
	1.2
	

	
	Unknown
	463
	12.3
	128
	10.1
	335
	13.3
	

	Resident in
	Dublin
	961
	25.4
	292
	23.1
	669
	26.6
	5.280 (p=0.022)

	
	Outside Dublin
	2817
	74.6
	970
	76.9
	1847
	73.4
	

	Total
	
	3778
	100.0
	1262
	33.4
	2516
	66.6
	


[bookmark: _Toc15332007]
Table 6‑3  Discharge data: Frequencies, percentages completing or dropping out of treatment, and chi-squared test results for opioid-using behaviours used in the analysis
	Characteristic
	Values
	Sample
	Treatment completed
	Treatment dropout
	Test of significance

	
	
	Years
	U (p)

	Age first used any drug
	Median years (5th-95th percentiles)
	15 (11-30)
	15 (11-32)
	15 (11-30)
	4.669 (p=0.031)

	Age first used opioids
	Median years (5th-95th percentiles)
	20 (14-37)
	20 (14-37)

	20 (14-36)

	NS

	Time lag between first use of opioids and seeking treatment
	Median years (5th-95th percentiles)
	6 (1-20)
	7 (1-22)
	6 (1-20)
	19.240 (p<0.001)

	
	
	N
	%
	N
	%
	N
	%
	Pearson chi-squared

	Main type of problem opioid
	Heroin
	3215
	85.1
	1037
	82.2
	2178
	86.6
	12.800 (p<0.001)

	
	Other opioids
	563
	14.9
	225
	17.8
	338
	13.4
	

	Route of opioid administration 
	Inject
	996
	26.4
	321
	25.4
	675
	26.8
	21.935 (p=0.001)

	
	Smoke
	2133
	56.5
	680
	53.9
	1453
	57.8
	

	
	Eat or drink
	548
	14.5
	214
	17.0
	334
	13.3
	

	
	Other
	6
	0.2
	3
	0.3
	3
	0.1
	

	
	Not recorded
	95
	2.5
	44
	3.5
	51
	2.0
	

	Frequency of opioid use in month prior to treatment
	No use in the past month
	912
	24.1
	357
	28.3
	555
	22.1
	52.746 (p<0.001)

	
	Once a week or less
	198
	5.2
	55
	4.4
	143
	5.7
	

	
	2-6 days per week
	568
	15.0
	185
	14.7
	383
	15.2
	

	
	Daily
	1849
	48.9
	545
	43.2
	1304
	51.8
	

	
	Unknown
	251
	6.6
	120
	9.5
	131
	5.2
	

	Polysubstance use
	Yes
	2245
	59.4
	755
	59.8
	1490
	59.2
	NS

	
	No
	1533
	40.6
	507
	40.2
	1026
	40.8
	

	Number of problem substances reported
	One substance
	1533
	40.6
	507
	40.2
	1026
	40.8
	NS

	
	Two substances
	1028
	27.2
	341
	27.0
	687
	27.3
	

	
	Three substances
	780
	20.6
	270
	21.4
	510
	20.3
	

	
	Four substances
	437
	11.6
	144
	11.4
	293
	11.6
	

	Type of additional problem substances used
	Alcohol 
	617
	16.3
	223
	17.7
	394
	15.7
	NS

	
	Amphetamines
	51
	1.3
	22
	1.7
	29
	1.2
	NS

	
	Benzodiazepines
	829
	21.9
	230
	18.2
	599
	23.8
	15.292 (p<0.001)

	
	Cannabis
	1192
	31.6
	419
	33.2
	773
	30.7
	NS

	
	Cocaine
	558
	14.8
	204
	16.2
	354
	14.1
	NS

	
	Ecstasy
	162
	4.3
	72
	5.7
	90
	3.6
	9.274 (p=0.002)

	
	Opioids‡
	267
	7.1
	78
	6.2
	189
	7.5
	NS

	
	Other substances
	169
	4.5
	48
	3.8
	121
	4.8
	NS

	Ever injected
	Yes
	1525
	40.4
	481
	38.1
	1044
	41.5
	NS

	
	No
	2090
	55.3
	721
	57.1
	1369
	54.4
	

	
	Unknown
	163
	4.3
	60
	4.8
	103
	4.1
	

	Currently injecting†
	Yes
	683
	44.8
	189
	39.3
	494
	47.3
	15.754 (p<0.001)

	
	No
	787
	51.6
	264
	54.9
	523
	50.1
	

	
	Unknown
	55
	3.6
	28
	5.8
	27
	2.6
	

	Ever shared injecting equipment†
	Yes
	626
	47.6
	183
	44.6
	443
	49.0
	NS

	
	No
	688
	52.4
	227
	55.4
	461
	51.0
	

	
	
	
	
	
	
	
	
	

	Total
	
	3778
	100.0
	1262
	33.4
	2516
	66.6
	


‡ Other types of opioid drugs used in addition to the main problem. 
† injectors only.
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Table 6‑4  Discharge data: Frequencies, percentages completing or dropping out of treatment, and chi-squared test results for treatment service variables and cluster grouping used in the analysis
	Characteristic
	Values
	Sample
	Treatment completed
	Treatment dropout
	Pearson chi-squared

	
	
	N
	%
	N
	%
	N
	%
	

	Treatment setting
	Outpatient
	2059
	54.5
	495
	39.2
	1564
	62.2
	263.391 (p<0.001)

	
	Inpatient
	1067
	28.2
	516
	40.9
	551
	21.9
	

	
	Low threshold
	347
	9.2
	93
	7.4
	254
	10.1
	

	
	General practitioner
	38
	1.0
	7
	0.6
	31
	1.2
	

	
	Prison
	267
	7.1
	151
	12.0
	116
	4.6
	

	Referral source
	Self
	1549
	41.0
	452
	35.8
	1097
	43.6
	49.856 (p<0.001)

	
	Family/friends
	343
	9.1
	148
	11.7
	195
	7.8
	

	
	Other drug treatment centre
	321
	8.5
	108
	8.6
	213
	8.5
	

	
	General practitioner
	273
	7.2
	94
	7.4
	179
	7.1
	

	
	Hospital/other medical source
	223
	5.9
	68
	5.4
	155
	6.2
	

	
	Social services
	460
	12.2
	145
	11.5
	315
	12.5
	

	
	Court/probation service/police
	258
	6.8
	93
	7.4
	165
	6.6
	

	
	Other
	295
	7.8
	135
	10.7
	160
	6.4
	

	
	Unknown
	56
	1.5
	19
	1.5
	37
	1.5
	

	Year commenced treatment 
	2009
	160
	12.7
	334
	13.3
	494
	13.1
	NS

	
	2010
	269
	21.3
	431
	17.1
	700
	18.5
	

	
	2011
	172
	13.6
	364
	14.5
	536
	14.2
	

	
	2012
	171
	13.5
	377
	15.0
	548
	14.5
	

	
	2013
	181
	14.3
	357
	14.2
	538
	14.2
	

	
	2014
	169
	13.4
	360
	14.3
	529
	14.0
	

	
	2015
	140
	11.1
	293
	11.6
	433
	11.5
	

	Cluster grouping
	1
	563
	14.9
	225
	17.8
	338
	13.4
	14.501 (p=0.006)

	
	2
	742
	19.6
	230
	18.2
	512
	20.3
	

	
	3
	442
	11.7
	138
	10.9
	304
	12.1
	

	
	4
	849
	22.5
	272
	21.6
	577
	22.9
	

	
	5
	1182
	31.3
	397
	31.5
	785
	31.2
	

	Total
	
	3778
	100.0
	1262
	33.4
	2516
	66.6
	



[bookmark: _Toc15331716]Predictors of treatment completion
A binary logistic regression model was developed to assess the impact of the explanatory variables on the likelihood of treatment completion/dropout.  Results of the logistic regression of treatment completion for the entire sample of 3,778 cases are shown in Table 6-5.  The model was statistically significant, χ2 (31) = 424.82, p<0.001 indicating that the model was able to distinguish between treatment completion/dropout.  The model explained 18.6% (Nagelkerke R2) of the variance in treatment outcome and correctly classified 71.0% of cases.  Collinearity diagnostics (tolerance values, beta coefficients, condition index, eigenvalues, variance inflation factors, and variance decomposition proportions) indicated the absence of collinearity among the explanatory variables.  Greater likelihood for treatment completion was associated with remaining in school until at least 16 years of age; being treated in an inpatient or prison setting; being referred to treatment by family/friends or by court/probation service /police; and an increased time lag between first using opioids and seeking treatment.  A lesser likelihood for treatment completion was associated with being unemployed; living with parents/family, with children, or with friends; residing in Dublin; and using benzodiazepines in addition to opioids. 
Age was not a significant factor in the model.  However, increasing time lag between the opioid initiation and seeking treatment was associated with an increased likelihood of completing treatment.  For every one year increase in time between opioid initiation and seeking treatment, the odds of completing treatment increased by 1.035 (95% CI: 1.021-1.049).  People who remained in school past the age of 16 years of age were 1.549 times more likely to complete treatment than those who left school prior to 16 years of age (95% CI: 1.293-1.855).  Treatment setting was an important predictor of treatment completion.  People treated in an inpatient setting were 4.115 (95% CI: 3.305-5.123) times more likely to complete treatment than people treated in an outpatient setting, while  those treated in prison were 7.292 (95% CI: 3.876-13.722) times more likely to complete treatment than people treated in an outpatient setting.  People referred to treatment by their friends or family were almost twice as likely (OR 1.908, 95% CI: 1.412-2.580) as self-referrals, while referrals from court/probation service/police were 1.634 times (95% CI: 1.163-2.297) more likely to complete treatment than self-referrals. 
People who were classified as unemployed were 37% less likely to complete treatment than those who were in employment (OR 0.630, 95% CI: 0.467-0.850).  Compared to people who lived alone, living with parents/family (OR 0.645, 95% CI: 0.486-0.857), with children (OR 0.628, 95% CI: 0.455-0.867), or with friends (OR 0.464, 95% CI: 0.243-0.885) were less likely to complete treatment.  The use of benzodiazepines was a risk factor for treatment completion; people using benzodiazepines were less likely to complete treatment than those who didn’t use benzodiazepines (OR 0.633, 95% CI: 0.531-0.779).  Location was an important predictor of treatment completion; residents of Dublin city and county were less likely to complete treatment (OR 0.657, 95% CI: 0.053-0.814) than people who lived outside Dublin.  
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Table 6‑5  Results of the logistic regression model to predict treatment completion: odds ratios, confidence interval and level of significance
	Variable
	Values
	Logistic regression model

	
	
	Odds ratio
 (95% CI for Odds ratio)
	p

	Time lag between first use of opioids and seeking treatment
	
	1.035 (1.021-1.049)
	<0.001

	Employment status
	Regular employment
	-
	

	
	Student
	1.200 (0.511-2.818)
	NS

	
	Retired/disability/at home
	1.072 (0.693-1.658)
	NS

	
	Unemployed
	0.630 (0.467-0.85)
	.002

	
	Other
	1.053 (0.563-1.97)
	NS

	
	Unknown
	0.143 (0.017-1.176)
	NS

	Living arrangements
	Alone
	-
	

	
	Parents or family
	0.645 (0.486-0.857)
	.002

	
	Alone with child/
partner and child
	0.628 (0.455-0.867)
	.005

	
	With partner
	0.746 (0.516-1.079)
	NS

	
	Friends
	0.464 (0.243-0.885)
	.020

	
	Other
	0.717 (0.407-1.264)
	NS

	
	Unknown
	0.611 (0.169-2.212)
	NS

	Left before age 16 years
	Yes
	1.549 (1.293-1.855)
		<0.001

	
	No
	
	

	Resident in
	Dublin
	0.657 (0.53-0.814)
	<0.001

	
	Outside Dublin
	
	

	Route of opioid administration 
	Inject
	-
	

	
	Smoke
	0.871 (0.712-1.066)
	NS

	
	Eat or drink
	1.284 (0.932-1.768)
	NS

	
	Other
	2.016 (0.172-23.624)
	NS

	
	Not recorded
	0.884 (0.372-2.103)
	NS

	Frequency of opioid use in month prior to treatment
	No use in the past month
	-
	

	
	Once a week or less
	0.704 (0.466-1.065)
	NS

	
	2-6 days per week
	1.000 (0.752-1.33)
	NS

	
	Daily
	0.832 (0.662-1.044)
	NS

	
	Unknown
	0.602 (0.392-0.925)
	.021

	Type of additional problem substance = Benzodiazepines
	
	0.633 (0.513-0.779)
	<0.001

	Treatment setting


	Outpatient
	-
	

	
	Inpatient
	4.115 (3.305-5.123)
	<0.001

	
	Low threshold
	1.013 (0.726-1.415)
	NS

	
	General practitioner
	0.339 (0.076-1.516)
	NS

	
	Prison
	7.292 (3.876-13.722)
	<0.001

	Referral source
	Self
	-
	

	
	Family/friends
	1.908 (1.412-2.580)
	<0.001

	
	Other drug treatment centre
	0.964 (0.697-1.333)
	NS

	
	General practitioner
	1.373 (0.971-1.941)
	NS

	
	Hospital/other medical source
	1.071 (0.727-1.579)
	NS

	
	Social services
	1.262 (0.953-1.673)
	NS

	
	Court/probation service/police
	1.634 (1.163-2.297)
	.005

	
	Other
	1.101 (0.725-1.674)
	NS

	
	Unknown
	0.944 (0.41-2.171)
	NS



[bookmark: _Toc15331717]Survival analysis
A total of 7,933 new individuals entered treatment for problem opioid use between 2009 and 2015.  Survival analysis is based upon discharge records for 4,722 people (2,516 people who dropped out of treatment and 2,206 people who completed their treatment or were transferred to another treatment provider (i.e. censored records)).  The characteristics of people included in the survival analysis are presented in Tables A6.1, A6.2 and A6.3.  People in the cohort received a median of 85 days of treatment (IQR 31–179) and 1,262 (26.7%) successfully completed their treatment episode.
The Kaplan Meier curve is presented in Figure 6-2.  The results of the Kaplan Meier analysis estimate the probability of dropout.  After treatment start, 84.6% of the cohort were retained in treatment beyond day one, whereas 15.4% dropped out after their first session.  Retention in continuous treatment for a minimum of 30 days after treatment start was 73.7%, whereas 26.3% dropped out within 30 days.  The six-month and one-year retention rates were 43.8% and 23.8% respectively.  There were no significant gender difference between people who dropped out of the first treatment episode compared to those who stayed in treatment (Table 6-6).  


[bookmark: _Toc15331955]Figure 6‑2  Survival sample: Kaplan Meier plot of the cumulative probability of treatment retention in opioid treatment
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Figure 6‑3  Survival sample: Kaplan Meier plot of the cumulative probability of treatment retention in opioid treatment within the first year 
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[bookmark: _Toc15332010]Table 6‑6  Survival sample: Selected cumulative probabilities for treatment retention
	Day
	Number people entering interval
	Number censored
	Number exposed to risk
	Number dropping out
	Cumulative proportion remaining in treatment at end of interval (%)
	Std. Error of cumulative proportion remaining in treatment at end of interval (%)

	0
	4722
	436
	4504
	693
	84.6%
	0.5%

	30
	3593
	352
	3417
	439
	73.7%
	0.7%

	60
	2802
	203
	2701
	296
	65.7%
	0.7%

	90
	2303
	176
	2215
	270
	57.7%
	0.8%

	120
	1857
	232
	1741
	160
	52.4%
	0.8%

	150
	1465
	162
	1384
	124
	47.7%
	0.9%

	180
	1179
	92
	1133
	93
	43.8%
	0.9%

	270
	716
	41
	696
	42
	35.1%
	0.9%

	365
	463
	161
	283
	143
	23.8%
	1.1%

	730
	159
	76
	121
	27
	18.5%
	1.2%
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Treatment modalities 
As mentioned previously in Chapter 3, treatment interventions were classified into four modalities.  Modalities were required for a number of reasons: (1) the broad spectrum of treatment interventions available in Ireland, (2) the variation in treatment programmes and typical treatment durations of across programmes/interventions, and (3) previous research indicating that people in opioid maintenance treatment differ in the nature and duration of their treatment engagement (Bell et al. 2006).  Each individual was assigned to one treatment modality and a separate analysis of survival was conducted for each modality.  The criterion for determining modalities was based solely upon the treatment intervention(s) delivered.  The data and corresponding modalities relate to treatment actually delivered rather than intention to treat.  The four modalities were:
(1) opioid substitution (n=613, 13.0%) including methadone substitution or buprenorphine/naloxone substitution, provided either alone or in combination with other interventions 
(2) structured detoxification (n=108, 2.3%) whereby treatment included the combination of a detoxification and additional structured interventions, such as a medication free therapy programme 
(3) counselling only (n=2514, 53.2%), counselling alone was provided as a form of treatment, and 
(4) other psychosocial interventions (n=1487, 31.5%), such as medication free therapy, education/awareness programmes or complementary therapies.  

Tables 6-7 and 6-8 summarise treatment exposure and the risk and protective factors for each modality.  Results for the individual modalities are presented separately in Sections 6.5.2, 6.5.3, 6.5.4, and 6.5.5.  The percentage of people who dropped out of treatment varied by treatment modality and ranged between 37.5% (opioid substitution) and 59.9% (other psychosocial interventions).  Five protective factors and six risk factors were associated with treatment retention, and these factors also varied by treatment modality.  These factors consisted of three domains: 
· sociodemographic factors (age entering treatment, remaining in school until at least 16 years of age, employment status, location of residence), 
· pre-treatment drug use factors (frequency of opioid use in the month prior to treatment, route of opioid administration, and injecting status at treatment entry), and 
· treatment factors (treatment setting, year commenced treatment and referral source). 

Treatment setting was the most common factor linked with all four modalities and setting acted as both a protective and risk factor.  Structured detoxification was the only modality affected by just one domain (treatment factors), whereby referral to treatment by family/friends acted as a protective factor for treatment retention, while receiving treatment in an inpatient setting was the only risk factor for treatment dropout.  The remaining three treatment modalities were all affected by sociodemographic factors, which acted as both risk (being unemployment and residing in Dublin) and protective factors (age entering treatment and remaining in school until at least 16 years of age).  Among the psychosocial treatment modalities (counselling only and other psychosocial interventions), pre-treatment drug use factors increased the likelihood of treatment dropout.  The treatment factors, year commenced treatment and referral source were protective factors and applied to three of the four modalities (except structured detoxification).  Detailed results for each modality are given in Sections 6.5.2, 6.5.3, 6.5.4, and 6.5.5.  
[bookmark: _Toc15332011]Table 6‑7  Treatment modality: frequencies, percentages censored or dropping out of treatment, and treatment durations by modality. 
	Modality
	Survival Sample
	Censored
	Treatment dropout

	
	N
	%
	N
	%
	N
	%

	Opioid substitution modality
	613
	100.0
	383
	62.5
	230
	37.5

	Structured detoxification modality
	108
	100.0
	58
	53.7
	50
	46.3

	Counselling only modality
	2514
	100.0
	1168
	46.5
	1346
	53.5

	Other psychosocial interventions modality
	1487
	100.0
	597
	40.1
	890
	59.9
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Table 6‑8  Summary of Cox regression analysis: risk and protective factors by modality 
	Modality
	Age entering
treatment
	Protective factors 
	Risk factors 

	Opioid substitution modality
	Protective factor
	Age entering treatment
	HR=0.976, 95% CI=0.958-0.994, p=0.008

	Inpatient setting
	HR=16.334, 95% CI=8.465-31.518, p<0.001

	
	
	General practice setting
	HR=0.614, 95% CI=0.397-0.950, p=0.028

	
	

	
	
	Year commenced treatment
	2015: HR=0.261, 95% CI=0.148-0.459, p<0.001
	
	

	Structured detoxification modality
	NS
	Referral by family/
friends
	HR=0.304, 95% CI=0.119-0.778, p=0.013
	Inpatient setting
	HR=10.093, 95% CI=4.625-22.025, p<0.001

	Counselling only modality
	Protective factor
	Age entering treatment
	HR=0.985, 95% CI=0.977-0.992, p<0.001

	Being unemployed
	HR=1.514, 95% CI=1.229-1.865, p<0.001

	
	
	Prison setting
	HR=0.558, 95% CI=0.400-0.778, p=0.001
	Route of opioid administration
	Smoking opioids: HR=1.229, 95% CI=1.073-1.407, p=0.003
Consuming opioids orally: HR=1.399, 95% CI=1.148-1.705, p=0.001


	
	
	
	
	Inpatient setting
	HR=1.479, 95% CI=1.288-1.698, p<0.001

	Other psychosocial interventions modality
	NS
	Remaining in school until at least 16 years

	HR=0.803, 95% CI=0.69-0.935, p=0.005

	Residing in Dublin
	HR=1.279, 95% CI=1.061-1.543, p=0.01

	
	
	Low threshold setting
	HR=0.752, 95% CI=0.622-0.908, p=0.003
	Frequent of opioid use in the month prior to treatment
	Daily use: HR=1.453, 95% CI=1.172-1.801, p=0.001, 
Use 2-6 days per week: HR=1.424, 95% CI=1.101-1.841, p=0.007


	
	
	Prison setting
	HR=0.584, 95% CI=0.361-0.943, p=0.028

	Not injecting at the point of treatment entry
	HR=1.311, 95% CI=1.082-1.588, p<0.006

	
	
	Year commenced treatment
	2015: HR=0.505, 95% CI=0.370-0.689, p<0.001
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Opioid substitution modality
The survival analysis for people in the opioid substitution modality is based upon discharge records for 613 people (230 people who dropped out of treatment and 383 people who completed their treatment or were transferred to another treatment provider (i.e. censored records)).  The Kaplan Meier curve for the opioid substitution modality is presented in Figure 6-4.  At 30 days after treatment initiation, the cumulative probability of a person remaining in treatment was 92.0%, after 60 days it was 88.0% and after 120 days it was 81.6%, and at one year post treatment initiation it was 50.9%(Table 6-9).  

[bookmark: _Toc15331957]Figure 6‑4  Opioid substitution modality: Kaplan Meier plot of the cumulative probability of treatment retention 
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[bookmark: _Toc15331958]Figure 6‑5  Opioid substitution modality: Kaplan Meier plot of the cumulative probability of treatment retention within the first year of treatment 
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[bookmark: _Toc15332013]Table 6‑9  Opioid substitution modality: selected cumulative probabilities for treatment retention
	Day
	Number people entering interval
	Number censored
	Number exposed to risk
	Number dropping out
	Cumulative proportion remaining in treatment at end of interval (%)
	Std. Error of cumulative proportion remaining in treatment at end of interval (%)

	0
	613
	32
	597
	31
	94.8%
	0.9%

	30
	550
	21
	540
	16
	92.0%
	1.1%

	60
	513
	24
	501
	22
	88.0%
	1.4%

	90
	467
	22
	456
	17
	84.7%
	1.5%

	120
	428
	19
	419
	15
	81.6%
	1.7%

	150
	394
	19
	385
	12
	79.1%
	1.8%

	180
	363
	18
	354
	10
	76.9%
	1.9%

	270
	269
	9
	265
	9
	68.3%
	2.2%

	365
	212
	71
	177
	40
	50.9%
	2.6%

	730
	101
	46
	78
	15
	41.1%
	3.1%



Predictors of dropout from opioid substitution
Time to dropout had a significant univariate association with age entering treatment, age when first used opioids, type of living arrangements, region of residence (Dublin/outside Dublin), type of treatment setting, referral source and year in which treatment commenced (Appendix Table A4-4).  The multivariable Cox regression model for the opioid substitution modality was statistically significant, χ2 (10) = 169.236, p<0.001).  When other factors were held constant, age entering treatment, type of treatment setting, and year in which treatment commenced were associated with time to dropout.  Protective factors for treatment retention were age when entering treatment (HR=0.976, 95% CI=0.958-0.994, p=0.008), receiving treatment in a general practice setting (HR=0.614, 95% CI=0.3.97-0.950, p=0.028), commencing treatment in more recent years (e.g. 2015: HR=0.261, 95% CI=0.148-0.495, p<0.001).  There was a single risk factor for treatment dropout in an inpatient setting (HR=16.334, 95% CI=8.465-31.518, p<0.001).
[bookmark: _Toc15331720]Structured detoxification modality
The survival analysis for people in the structured detoxification modality is based upon discharge records for 108 people (50 people who dropped out of treatment and 58 people who completed their treatment or were transferred to another treatment provider (i.e. censored records)).  The Kaplan Meier curve for the opioid substitution modality is presented in Figure 6-6.  At 10 days after treatment initiation, the cumulative probability of a person remaining in treatment was 80.7%, after 20 days it was 66.9% and after 30 days it was 65.7% (Table 6-10).  

[bookmark: _Toc15331959]Figure 6‑6  Structured detoxification modality: Kaplan Meier plot of the cumulative probability of treatment retention 
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[bookmark: _Toc15331960]Figure 6‑7  Structured detoxification modality: Kaplan Meier plot of the cumulative probability of treatment retention within the first year of treatment 
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[bookmark: _Toc15332014]Table 6‑10  Structured detoxification modality: selected cumulative probabilities for treatment retention
	Day
	Number people entering interval
	Number censored
	Number exposed to risk
	Number dropping out
	Cumulative proportion remaining in treatment at end of interval (%)
	Std. Error of cumulative proportion remaining in treatment at end of interval (%)

	0
	108
	6
	105
	15
	85.7%
	3.4%

	10
	87
	3
	86
	5
	80.7%
	3.9%

	20
	79
	6
	76
	13
	66.9%
	4.7%

	30
	60
	4
	58
	1
	65.7%
	4.8%

	60
	47
	10
	42
	2
	57.2%
	5.2%

	90
	35
	5
	33
	0
	57.2%
	5.2%

	120
	30
	5
	28
	4
	48.9%
	5.9%

	150
	21
	6
	18
	0
	48.9%
	5.9%

	180
	15
	0
	15
	0
	48.9%
	5.9%

	270
	10
	1
	10
	1
	37.0%
	7.5%

	360
	5
	1
	5
	1
	28.8%
	9.3%



Predictors of dropout from structured detoxification
Time to dropout had a significant univariate association with age entering treatment, age when first used opioids, type of living arrangements, type of main problem opioid, problem use of more than one substance, additional use of benzodiazepines, cannabis, and other opioids, injecting at the time of treatment entry, type of treatment setting, referral source, year in which treatment commenced, and cluster group assignment (Appendix Table A4-5).  The multivariable Cox regression model for the structured detoxification modality was statistically significant, χ2 (10) = 57.112, p<0.001.  When other factors were held constant, type of treatment setting, and source of treatment referral were the only factors associated with time to dropout.  The only protective factor for treatment retention was being referred to treatment by family/friends (HR=0.304, 95% CI=0.119-0.778, p=0.013.  The only risk factor for treatment dropout were treatment in an inpatient setting (HR=10.093, 95% CI=4.625-22.025, p<0.001).  Age was associated with time to dropout.
[bookmark: _Toc15331721]Counselling only modality
The survival analysis for people in the counselling only modality is based upon discharge records for 2,514 people (1,346 people who dropped out of treatment and 1,168 people who completed their treatment or were transferred to another treatment provider (i.e. censored records)).  The Kaplan Meier curve for the counselling only modality is presented in Figure 6-8.  At 30 days after treatment initiation, the cumulative probability of a person remaining in treatment was 76.5%, after 60 days it was 67.8% and after 120 days it was 53.2% (Table 6-11).  

[bookmark: _Toc15331961]Figure 6‑8  Counselling only modality: Kaplan Meier plot of the cumulative probability of treatment retention 
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[bookmark: _Toc15331962]Figure 6‑9  Counselling only modality: Kaplan Meier plot of the cumulative probability of treatment retention within the first year of treatment 
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[bookmark: _Toc15332015]Table 6‑11  Counselling only modality: selected cumulative probabilities for treatment retention

	Day
	Number people entering interval
	Number censored
	Number exposed to risk
	Number dropping out
	Cumulative proportion remaining in treatment at end of interval (%)
	Std. Error of cumulative proportion remaining in treatment at end of interval (%)

	0
	2514
	183
	2423
	296
	87.8%
	0.7%

	30
	2035
	207
	1932
	249
	76.5%
	0.9%

	60
	1579
	115
	1522
	172
	67.8%
	1.0%

	90
	1292
	102
	1241
	154
	59.4%
	1.1%

	120
	1036
	154
	959
	100
	53.2%
	1.1%

	150
	782
	109
	728
	75
	47.7%
	1.2%

	180
	598
	59
	569
	60
	42.7%
	1.2%

	270
	327
	24
	315
	24
	32.5%
	1.3%

	365
	186
	68
	152
	10
	18.7%
	1.6%

	730
	44
	23
	33
	2
	13.0%
	1.9%



Predictors of dropout from counselling only
Time to dropout had a significant univariate association with age entering treatment, gender, employment status, type of living arrangements, route of opioid administration, frequency of opioid use in the month prior to entering treatment, additional use of cocaine and other opioids, injecting status, type of treatment setting, referral source and the time lag between first use of opioids and entering treatment (Appendix Table A4-6).  The multivariable Cox regression model was statistically significant, χ2 (18) = 214.812, p<0.001.  When other factors were held constant, age at treatment entry, employment status, route of opioid administration, frequency of opioid use in the month prior to treatment, and type of treatment setting were associated with time to dropout.  There were two protective factors for treatment retention: age at treatment entry (HR=0.985, 95% CI=0.977-0.992, p<0.001), and treatment in a prison setting (HR=0.558, 95% CI=0.400-0.778, p=0.001).  Four risk factors for treatment dropout were identified:  being unemployed (HR=1.514, 95% CI=1.229-1.865, p<0.001), smoking opioids (HR=1.229, 95% CI=1.073-1.407, p=0.003), consuming opioids orally (HR=1.399, 95% CI=1.148-1.705, p=0.001), and receiving treatment in an inpatient setting (HR=1.479, 95% CI=1.288-1.698, p<0.001).
[bookmark: _Toc15331722]Other psychosocial interventions modality
The survival analysis for people in the other psychosocial intervention modality is based upon discharge records for 1,487 people (890 people who dropped out of treatment and 597 people who completed their treatment or were transferred to another treatment provider (i.e. censored records)).  The Kaplan Meier curve for the other psychosocial intervention modality is presented in Figure 6-10.  At 30 days after treatment initiation, the cumulative probability of a person remaining in treatment was 61.6%, after 60 days it was 51.9% and after 120 days it was 36.3% (Table 6-12).  
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Figure 6‑10  Other psychosocial interventions modality: Kaplan Meier plot of the cumulative probability of treatment retention 
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[bookmark: _Toc15331964]Figure 6‑11  Other psychosocial interventions modality: Kaplan Meier plot of the cumulative probability of treatment retention within the first year of treatment 
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Table 6‑12  Other psychosocial interventions modality: selected cumulative probabilities for treatment retention
	Day
	Number people entering interval
	Number censored
	Number exposed to risk
	Number dropping out
	Cumulative proportion remaining in treatment at end of interval (%)
	Std. Error of cumulative proportion remaining in treatment at end of interval (%)

	0
	1487
	206
	1384
	333
	75.9%
	1.1%

	30
	948
	117
	890
	168
	61.6%
	1.4%

	60
	663
	54
	636
	100
	51.9%
	1.5%

	90
	509
	47
	486
	99
	41.3%
	1.5%

	120
	363
	54
	336
	41
	36.3%
	1.5%

	150
	268
	28
	254
	37
	31.0%
	1.5%

	180
	203
	15
	196
	23
	27.4%
	1.5%

	270
	110
	7
	107
	8
	20.2%
	1.5%

	365
	61
	20
	51
	27
	13.5%
	2.1%

	730
	14
	7
	11
	2
	10.9%
	2.4%



Predictors of dropout from other psychosocial interventions
Time to dropout had a significant univariate association with leaving school prior to the age of 16 years, region of residence, the main type of opioid used, route of opioid administration, frequency of opioid use in the month prior to entering treatment, injecting status and injecting at the time treatment commenced, type of treatment setting, and the year entered treatment (Appendix Table A4-7).  
The multivariable Cox regression model for the other psychosocial interventions modality was statistically significant, χ2 (18) = 106.864, p<0.001.  When other factors were held constant the factors associated with time to dropout were,  leaving school prior to the age of 16 years, region of residence, frequency of opioid use in the month prior to entering treatment, injecting at the time treatment commenced, type of treatment setting, and the year entered treatment.  There were three protective factors for treatment retention: remaining in school until at least 16 years of age (HR=0.803, 95% CI=0.69-0.935, p=0.005), treatment in a low threshold (HR=0.752, 95% CI=0.622-0.908, p=0.003) or prison setting (HR=0.584, 95% CI=0.361-0.943, p=0.028), and commencing treatment in more recent years (e.g. 2015: HR=0.505, 95% CI=0.370-0.689, p<0.001).  Three risk factors for treatment dropout were identified:  residing in Dublin (HR=1.279, 95% CI=1.061-1.543, p=0.01), frequent use of opioids in the month prior to treatment (daily use: HR=1.453, 95% CI=1.172-1.801, p=0.001, use 2-6 days per week: HR=1.424, 95% CI=1.101-1.841, p=0.007), and not injecting at the point of treatment entry (HR=1.311, 95% CI=1.082-1.588, p<0.006).  Age at treatment entry was not a significant factor.  
[bookmark: _Toc15331723]Discussion of results 
This component of the study is the first national analysis of treatment discharge data for Ireland.  Although treatment discharge data has been collected on a nationwide basis since 2009, the dataset has never been analysed.  Opioid addiction is largely considered to be a chronic relapsing condition, most effectively managed through a model of continuum of care (Dennis & Scott 2007, American Psychiatric Association 2013).  Although continued abstinence has in the past been  considered the “gold standard” successful outcome (Stahler et al. 2016), the completion of specific treatment episodes are an important therapeutic goal, are key indicators of treatment compliance, and a robust predictor of positive post-outcomes (Brorson et al. 2013, Stahler et al. 2016).  It is essential to recognise the importance of treatment retention and completion for specific episodes of care (Brorson et al. 2013, Mennis & Stahler 2016) because treatment completion is a critical indicator of positive post-treatment outcomes, not only among opioid treatments, but for all client groups (Dalsbø et al. 2010, Brorson et al. 2013).  Several studies indicate that when compared to non-completers, those who complete treatment are more likely to remain abstinent, have fewer relapses, fewer treatment readmissions, less involvement in crime, better health, and higher rates of employment and income (Stark 1992, Moos et al. 1995, Alterman et al. 1996, Brewer et al. 1998, Messina et al. 2000, Zarkin et al. 2002, The TOPPS-II Interstate Cooperative Study Group 2003, Kleber et al. 2007, Evans et al. 2009, Garnick et al. 2009, Brorson et al. 2013).  In addition, treatment dropout has been documented as costly to society as it undermines treatment effectiveness (Simpson 1979) and contributes to crime and the spread of HIV (United Nations Office on Drugs and Crime 2012).  
In general, treatment compliance for problem drug use is poor (Brorson et al. 2013), and as it is more common for a patient to dropout than to complete the treatment, it is important to identify risk factors to prevent dropout.  A key indicator of success in opioid maintenance treatment is retention (Ball & Ross 1991, Zhang et al. 2003, Bell et al. 2006, Judson et al. 2010), and although retention rates are normally higher in opioid maintenance treatment than in other forms of substance use treatment, adequate long-term treatment adherence, both medical and psychosocial, is essential for therapeutic benefits to accrue (Brorson et al. 2013).  Demographic factors associated with treatment dropout have been previously studied; however little has been done to investigate when dropout is likely to occur, for whom, and under what conditions (Brorson et al. 2013).  Few earlier studies have investigated treatment retention in a complete national treatment cohort with no individuals lost to follow-up over a longer period.
[bookmark: _Toc15331724]Predictors of treatment completion
A commonly used proxy measure of treatment outcome is the proportion of people who complete treatment successfully (Alterman et al. 2001).  The proportion of people who completed treatment successfully in this study was 22.9% and the study found factors that are associated with higher odds of completing opioid treatment (remaining in school until at least 16 years of age; being treated in an inpatient or prison setting; being referred to treatment by family/friends or by court/probation service/police; and an increased time lag between first using opioids and seeking treatment) and others that are associated with lower odds of completing opioid treatment (being unemployed; living with parents/family, with children, or with friends; residing in Dublin; and using benzodiazepines in addition to opioids).  Many of these findings corroborate previous research findings; education (Brorson et al. 2013, Liu et al. 2017), inpatient setting (Brorson et al. 2013), criminal justice involvement (Evans et al. 2009), employment status (Lang & Belenko 2000, Evans et al. 2009, Eastwood et al. 2017), and living with children (Evans et al. 2009).  The factors identified as being associated with lower odds of opioid treatment completion could be considered in combination to identify people who could potentially benefit from greater supports throughout their treatment journey.  Successful treatment completion is somewhat limited as an indicator because it does not capture the degree to which treatment benefit endures.  This is important due to the fact that relapse is common, with 50–60% of people relapsing within six months post treatment discharge (McLellan et al. 2005).  Several of these factors may be addressed through policy and practice strategies which could enhance treatment outcomes, such as early school leaving, employment/training opportunities, earlier engagement with treatment services, the support/involvement of family and peers, and the use of benzodiazepines in addition to opioids.  As more meaningful results emerged when the analysis was stratified by treatment modality and treatment exposure was examined, opportunities for change will be discussed in more detail in subsequent sections.  
[bookmark: _Toc15331725]Risk and protective factors for treatment dropout
This study found a total of ten risk and protective factors associated with treatment retention which varied by treatment modality.  These ten factors can be grouped into three categories, sociodemographic factors (age, remaining in school until at least 16 years of age, employment status and location of residence), pre-treatment drug use factors (frequency of opioid use in the month prior to treatment, route of opioid administration, and injecting status at treatment entry) and treatment factors (treatment setting, year commenced treatment and referral source).  All pre-treatment drug use factors increased the likelihood of treatment dropout and applied to the psychosocial treatment modalities (counselling only and other psychosocial interventions).  Two of the three treatment factors were protective factors (year commenced treatment and referral source) and applied to three of the four modalities.  The remaining treatment factor (treatment setting) was the most common factor linked with all four modalities, and operated as both a protective and risk factor depending on modality, indicating that retention is setting specific.  Two sociodemographic factors were risk factors (employment status and location of residence) while two were protective factors (age entering treatment and remaining in school until at least 16 years of age).  Sociodemographic factors were associated with three treatment modalities.  Interestingly, structured detoxification was the only modality affected by just one domain, treatment factors.  These results highlight that key indicators of treatment compliance are not uniform across treatment modalities, and therefore it is important that treatment providers and policy makers are aware of the subtleties within and across modalities to improve treatment retention and re-engagement strategies.  
[bookmark: _Toc15331726]Treatment exposure 
There was considerable variation in treatment completion rates across modality; therefore it is no surprise that treatment exposure also varied by modality.  Retention is a key factor of treatment success (Hubbard et al. 1989, Simpson et al. 1997, Gossop et al. 1999).  Twelve-month treatment retention in the opioid substitution modality was 50.9% and factors increasing the likelihood of treatment retention were older age, general practice setting and year commenced treatment.  Varied retention rates have been reported previously in other opioid maintenance studies at twelve months; 31% (USA, (Ling et al. 1996)), 38% (Australia, (Bell et al. 2006)), 50% (Washington, USA, (Amiri et al. 2018)) 53.0% (China, (Yang et al. 2013)), 56.2% (China, (Liu et al. 2009)) 61% (Ireland, (Mullen et al. 2012)), 61.6% (Las Vegas, (Peles et al. 2008)) 72.5% (Norway, (Bukten et al. 2014)), 74.4% (Israel, (Peles et al. 2006)) 84% (Sweden, (Davstad et al. 2007)). This is not surprising as programmes vary internationally both in structure and ideology (Waal 2007, Clausen 2011).  Although the Irish study by Mullen et al. reported higher twelve month retention rate (61% versus 50.9%), this study was based on a random sample of patients for the years 1999, 2001 and 2003, and the profile of Irish opioid users has changed in the intervening period (Carew et al. 2009, Carew & Comiskey 2018b).  Previous studies have found different factors associated with the likelihood of treatment retention, including ending street opiate and cocaine use (Magura et al. 1998), female gender (Kelly et al. 2011), and being a parent (Peles et al. 2006).  However, these studies are related to a particular programme, a selection of sites or within region, none of which were nationwide studies. The fluctuating odds of retention in opioid substitution throughout the study period warrants further investigation, particularly the reduced odds in 2015 compared to the two previous years.
Opioid detoxification is associated with high dropout and even successful completers have relapse rates (Vaughn & Kleber 2015). Treatment dropout in structured detoxification was 46.3% with thirty day retention rates of 65.7%, and just a single pre-treatment factor increasing the likelihood of treatment retention.  Several other studies on the topic report dropouts ranging from 21.5 to 43% in detoxification (Specka et al. 2011, Gilchrist et al. 2012).  There is considerable variation in the detoxification services provided in residential and non-residential facilities (National Institute on Drug Abuse 2018).  People who entered detoxification in an inpatient setting had higher odds of dropping out compared to outpatients.  This finding is not surprising as more complex cases are often referred for inpatient treatment and detoxification setting is also known to impact outcomes (Vaughn & Kleber 2015). People entering inpatient treatment may not be adequately prepared for greater levels of supervision, setting limitations, and a greater level of individual commitment is required (Hakansson & Hallén 2014).  Treatment choices should optimise potential outcomes. 
People in receipt of opioid substitution and detoxification treatments are by far the most researched group.  The most common treatment for problem opioid use is substitution, usually in conjunction with psychosocial interventions, and thus much of what is known about psychosocial interventions for people who use opioids is based on cohorts who are already enrolled in either opioid substitution or detoxification (Brorson et al. 2013).  A Cochrane review of psychosocial treatment for problem opioid use found that there was inadequate evidence to verify the effectiveness of psychosocial interventions alone as a treatment of problem opioid use or that these interventions were superior to any other treatment type (Mayet et al. 2014).  Two other Cochrane reviews of psychosocial treatment found that there was no effect of adding such supports in a methadone substitution treatment programme (Amato et al. 2011b).  However, successful detoxification was supported by the inclusion of psychological supports (Amato et al. 2011a).  A more recent systematic review by Dugosh et al. also found little empirical evidence to suggest that psychosocial interventions work best in conjunction with medication-assisted treatment (Dugosh et al. 2016).  There is extremely limited research on retention among people attending psychosocial interventions alone and yet, in this study the vast majority (83.8%) of the study cohort attended for psychosocial treatments only.  Although place of residence (living in Dublin) was found to be a risk factor for treatment retention within this treatment modality, a post-hoc analysis which further investigated treatment modality by place of residence revealed that proportions differed by location with one-third (33.8%) of people living outside of Dublin receiving psychosocial treatment compared to 24.3% of Dublin residents (Z=9.336, p=0.002).  Interestingly, place of residence was neither a risk nor protective factor for the two other treatment modalities where proportions receiving these modalities differed significantly by geography (counselling only: 61.9% for Dublin residents versus 50.4% for outside Dublin, Z=45.883, p<0.001, structured detoxification: 1.1% for Dublin residents versus 2.7% for outside Dublin, Z=45.883, p<0.001) (Appendix 5).  Psychosocial treatments are associated with high dropout rates (53.5% for counselling only, 59.9% for other psychosocial interventions), while thirty day retention was 76.5% and 61.6% respectively.  Retention at three months was 53.2% and 36.3%.  Risk and protective factors vary by modality with treatment within a prison setting being the only consistent factor associated with reduced risk of treatment dropout.  Hazard ratios of 0.558 (counselling only) and 0.584 (other psychosocial interventions) demonstrate that receiving these interventions in the prison setting decreased the hazard of treatment dropout by approximately 55% compared to the same modalities delivered in an outpatient setting.  Policy makers and treatment practitioners should consider the sizeable numbers attending for psychosocial interventions alone, high dropout rates and the evidence regarding effectiveness for this modality.   
[bookmark: _Toc15331727]Ageing
The overall aim of this study was to investigate ageing among the opioid treatment population.  Older age at treatment entry was associated with reduced risk of treatment dropout in certain circumstances.  Older age at treatment entry is shown to be associated with reduced risk of treatment dropout, hazard ratios of 0.977 and 0.985 demonstrate that a one-year increase in age decreased the hazard of dropping out of treatment by approximately 1% within the opioid substitution and counselling only modalities.  This finding is consistent with previous research demonstrating older individuals have higher likelihoods of staying in treatment in the United States (Magura et al. 1998, Amiri et al. 2018), Israel (Peles et al. 2008), China (Yang et al. 2013, Jiang et al. 2014), and Taiwan (Lee et al. 2017).  Not only has this study shown that the opioid treatment population is ageing (Chapter 4), but results may also indicate better immediate treatment outcomes associated with increasing age among individuals receiving treatment for their opioid use.  These results are evidence of the potential benefit of correctly matching individuals to the appropriate setting of care.  For example, both age and general practice setting are protective factors for treatment retention in the opioid substitution modality.  These factors, particularly in combination, could provide an opportunity to improve general health and integrate people who use drugs into general practice, where other chronic conditions may be treated.  Currently in Ireland, a substantial cohort of individuals in treatment for opioid use problems are not treated in primary care settings, but rather they are ‘trapped’ within high risk, specialist clinical settings (Moran et al. 2018), despite an integrated care model incorporating primary care and addiction care being best in addressing the health needs of people who use drugs (Weisner et al. 2001).  
[bookmark: _Toc15331728]Strengths and limitations
Several factors render this analysis unique amongst the current literature relating to the ageing opioid-using population.  A systematic review of risk factors for treatment dropout found that (1) study results are difficult to compare, thus limiting potential clinical ramifications, (2) many definitions of risk factors exist, which were poorly described at times, (3) a wide range of methods to assess the potential risk factors, and (4) most studies are locally based, within single treatment facilities, focused on one type of treatment setting (Brorson et al. 2013).  The current analysis is the first to comprehensively describe all opioid treatment discharges for Ireland.  Strengths include the use of a national long standing, large scale epidemiological dataset with long-term follow-up of all individuals accessing opioid treatment, with evidence-based recommendations for policy and practice.  The surveillance system follows a long established common European protocol (European Monitoring Centre for Drugs and Drug Addiction 2012a), although the TDI is currently limited to treatment entry; this study indicates the usefulness of expanding data collection to include discharge data and thus contributing to the knowledge of the dynamics of epidemics.  Long term treatment engagement is considered a positive proximal treatment outcome.  This study included people who are successful in treatment in the survival analysis, unlike other studies (e.g. (Stahler & Mennis 2018)) which exclude them because they are not discharged. 
This analysis was most interested in contrasting what is known about a successful treatment completion versus a treatment dropout among those who had the opportunity to complete treatment.  Therefore, a number of other types of discharges were excluded from the analysis (e.g. died, sentenced to prison, medical issues etc.).  Although these exclusions may be viewed as a form of dropout, these individuals did not have the opportunity to complete treatment and their exclusion is consistent with other studies on treatment completion internationally (Scalise et al. 2010, Mennis & Stahler 2016).  The cause of treatment dropout for those who died, were sentenced to prison, or had medical issues are different from those who had the opportunity to complete treatment but dropped out voluntarily or had their treatment terminated by the programme due to non-compliance.  Age was an important covariate under examination, it was considered useful to investigate the effect of age changing year-on-year rather than undertaking an age cohorts analysis concerned with transitions between age bands.    
Limitations previously mentioned in Chapters 3 and 4 such as self-reported data also apply in this chapter.  There are a number of additional limitations which should also be considered.  This analysis is based on first-time opioid treatment entrants between 2009 and 2015.  At the time that this study was carried out, treatment entrant data for 2015 was the most up-to-date available.  Although all treatment entrants were followed in the discharge dataset up to the end of 2017, it is possible that the profile of treatment entrants may have changed in the intervening period.  The study results could be vulnerable to treatment entrants commencing late in the study, although this is unlikely as the minimum follow-up period was two years (the last possible date for treatment entry was 31/12/2015 and cases were followed up to 31/12/2017).  In addition, interventions outside the scope of the NDTRS are not recorded (such as Narcotics Anonymous, or interactions through needle exchange services) and cannot be assessed for potential impact.  The discharge status of “treatment completion” is assigned by the treatment practitioner and may vary across treatment programmes.  
All covariates recorded in the NDTRS were considered in the analysis.  However, other covariates outside of the NDTRS may further explain the likelihood of treatment retention, such as treatment motivation (Simpson & Joe 1993), treatment engagement (Simpson et al. 1995), measures of self-efficacy, personality traits and specific co-existing mental health conditions (Adamson et al. 2009) and other recovery capabilities (Gossop et al. 2002).  Although the study controlled for certain service provider attributes such as treatment setting and treatment duration, there may be residual confounding due to characteristics specific to individual providers.  Since the core NDTRS dataset does not collect operational data on treatment providers, programme delivery, or individual level treatment such as methadone dose, it was not possible to incorporate these into the analysis.  The analyses of non-completion outcomes besides dropout or termination by the provider, such as imprisonment or death, may yield different results.  Treatment episode completion is only one indicator of a successful outcome; other outcomes include drug use, crime, physical and mental health, social functioning, harms, mortality and economic factors (Wiessing et al. 2018).  However, these outcome factors are more appropriately monitored in a longitudinal follow-up study rather than treatment surveillance systems. 
Due to the absence of a unique health identifier in Ireland, individuals who have multiple drug treatment episodes cannot be linked.  Consequently, it was not possible to investigate post-treatment outcomes such as relapse and treatment readmission.  The study cohort was limited to first-time treatment admissions due to the absence of a unique health identifier.  This limitation is consistent with previous international research utilising treatment surveillance systems (Arndt et al. 2013, Sahker et al. 2015, Krawczyk et al. 2017, Stahler & Mennis 2018).  However, the generalisability of the study findings are limited to people entering treatment for the first time.  A previous study by Stahler et al. indicated that such a limitation may bias the representativeness of the sample in the direction of a younger, more treatment naïve, and potentially less chronic population with a reduced likelihood of treatment completion (Stahler & Mennis 2018).  However, in the case of this Irish dataset this bias may not apply as the results of Chapters 4 and 5 have indicated that the Irish study cohort are ageing, there is prolonged use of opioids, increased proportions of injectors, increased durations of injecting before seeking treatment, along with increased sharing of injecting equipment among women, all indicating a population with more complex and chronic drug-using practice and more complex needs which may be more difficult to treat (Carew & Comiskey 2018b).  
[bookmark: _Toc15331729]Implications for policy and practice
Regardless of treatment modality, rates of opioid treatment dropout were high.  In order to counteract dropout, treatment providers must consider not only who is at high-risk of dropout, but also when dropout is most likely to occur.  More attention should be given to creative treatment retention and re-engagement strategies, and the study findings can inform treatment provision and assist providers to boost retention.  The findings of this chapter illustrate the complexity of treatment and factors which lead to retention or dropout.  It is envisaged that these results will assist policymakers and practitioners in their efforts to improve treatment retention and outcomes.  Rates of treatment completion are low and regardless of treatment modality, rates of dropout are high.  Treatment retention can be improved by better understanding factors associated with treatment retention and dropout.  The factors identified can enable service providers to focus efforts on the most vulnerable people at the stage of their treatment journey when they are most risk of dropping out.  The results can inform service enhancements that may increase treatment engagement.  There is a need for service providers to investigate different ways of maintaining service engagement.
The results show that a large proportion of people dropped out of treatment.  In order to maximise treatment benefit, treatment providers will need to ensure that treatment contact endures long enough to accrue a positive effect on the health and wellbeing of people who access services.  Irrespective of treatment modality, treatment setting had a strong influence on retention which suggests that rates of early exit may be affected by suitably matching programmes with a person’s needs and/or service enhancements and care approaches employed in chronic illness management may be especially appropriate for the ageing population who use opioid drugs.  The results show a number of sociodemographic and pre-treatment drug use factors were associated with retention.  Therefore, identifying people with these characteristics at the earliest stage possible and taking steps to assist them through the provision of additional supports or more frequent treatment contact may lead to better treatment outcomes.  In the case of the structured detoxification modality, referrals by family/friends were associated with a higher odds of completing treatment.  This finding indicates that social support for the person undergoing treatment is important in determining treatment retention and outcomes.  Treatment services should ensure that auxiliary services for family members and friends are in place to aid social supports for person undergoing treatment.  The high percentage of people who dropped out of the other psychosocial treatment modality after attending for just one session may indicate a need to ensure that providing a positive, welcoming environment to which people wish to return once they have first encountered it.  The findings relating to age substantiates the literature findings that encouraging treatment responses are evident in older adults.  Older age at treatment entry is shown to be associated with a reduced risk of treatment dropout and this finding has important implications in terms of service provision as older adults may be more responsive to age specific or tailored services.  Nonetheless, given that the cohort of people who use opioid drugs is ageing, there is a need to develop and refine treatment programmes to ensure that programmes are more accessible, are tailored to the needs of older people and decrease the stigma of problem substance use which may lead to even better treatment outcomes.  The study results indicate that a focus on treatment outcomes as a performance measure may be useful.  Monitoring retention rates can serve many purposes; allowing for benchmarking against rates reported both nationally and internationally,  providing an indicator operational effectiveness, as well as a measure of the overall capacity of services to meet the needs of the their treatment population.
Careful consideration and review of treatment retention rates is required.  In the case of opioid substitution treatment, this modality represented 13.0% of the data analysed in this chapter.  Moran et al. describe the ‘ideal’ journey through an Irish HSE Methadone Specialist Centre whereby the individual engages with their prescriber, adheres to their methadone-dosing regimen, and simultaneously engages with all appropriate services including outreach support, counselling, nursing and psychology.  When stabilised, the individual is transferred to the care of a general practitioner in the community who provides their full medical care, including addiction.  Moran and colleagues state that many individuals remaining ‘trapped’, never appropriately stabilising to transfer onwards from high risk, specialist clinical settings (Moran et al. 2018).  Figures for 2016 show that 2.2% of all individuals treated in specialist centres were appropriately stabilised and transferred to a community setting (Health Service Executive 2016).  An integrated care model incorporating primary care and addiction care is best in addressing the health needs of people who use drugs (Weisner et al. 2001), and yet a substantial cohort of individuals remain ‘trapped’ within high risk, specialist clinical settings in Ireland (Moran et al. 2018).  A coordinated policy and practice approach is required to address this issue, in addition to integrated service provision, enforced time limits on treatment phases have been proposed by service users themselves to improve their treatment journey (Moran et al. 2018).  
Consideration is required at both policy and practice level regarding the provision of certain interventions in isolation.  A substantial proportion of first-time treatment entries received counselling or other psychosocial treatment interventions in isolation as treatment for problem opioid use.  Dropout rates from these interventions are high, and the findings of a Cochrane review indicate a lack of evidence to verify the effectiveness of such interventions by themselves (Mayet et al. 2014).  Evidence indicates coordination of health care across settings and providers is superior to single or uncoordinated interventions (World Health Organization 2005).  An integrated approach may be beneficial, especially given the already high rates of chronic illness and health service utilisation among people receiving treatment for problem opioid use (Cullen et al. 2009), and additional age-related health issues due to the fact that the cohort is ageing.  The integration of opioid addiction treatment into general practice as a chronic care model, similar to the treatment of diabetes, asthma, hypertension and other chronic diseases would ensure a systematic approach to coordinating the totality of a person’s health care needs.  
Based on the study findings, several other factors present additional prospects to enhance treatment outcomes through policy and practice strategies;   
· The involvement of family and peers is important to support an individual through treatment and may help achieve treatment goals.  Encouraging the involvement of family and peers and strengthening supports for family members and peers themselves may further enhance treatment retention and outcomes.  
· Addressing early school leaving and supporting young people encountering difficulties in school as remaining in school until at least 16 years of age is an important protective factor for treatment success. 
· Employment, training opportunities and supported progression options for recovering drug users may reduce the risk of treatment dropout and improve outcomes.
· Risk factors relating to frequency of opioid use and injecting may benefit from targeted interventions aimed at minimising harm. 
· Reducing the prolonged period of opioid use occurring before the first treatment admission through earlier engagement with treatment services is important. Entry points to treatment could may be proactively created, with increased emphasis on treatment among community and harm reduction services, with the potential to minimise the delay into first treatment.  Supervised injecting facilities may also potentially result in individuals engaging with staff earlier in their injecting career and this may be useful in encouraging people into treatment earlier in their drug-using career.  
[bookmark: _Toc15331730]Recommendations
A systematic review of studies investigating dropout from drug treatment noted that despite co-occurring disorder being linked to treatment retention, only 31% of studies investigated the association between having a co-occurring disorder and dropping out of addiction treatment (Brorson et al. 2013).  The NDTRS should consider the addition of co-occurring disorders found to be significantly related to dropout such as mental health conditions, anxiety, post-traumatic stress disorder, anti-social personality disorder, borderline personality disorder and histrionic personality disorder.  The NDTRS should implement the recording of the individual unique health identifier as soon as operationally possible; this would add significant value to understanding treatment journeys through the concatenation of individual treatment episodes.  In addition, it would permit the NDTRS to assess treatment readmissions or the lack thereof, as an outcome measure.  The absence of the unique health identifier limits the usefulness of the system.   
Many Irish treatment providers undertake patient satisfaction reviews.  Information from these reviews, along with data on readiness for treatment, and treatment setting, should be further investigated (Mullen et al. 2012).  In addition, these data should also be combined with routinely collected NDTRS data on treatment entry and discharge to provide a more complete evidence base to inform service improvement and creative treatment retention and re-engagement strategies.  
[bookmark: _Toc15331731]Conclusion
In summary, Chapter 6 described treatment retention and completion rates for the opioid treatment group, described the results of the survival analysis, and the factors associated with an increased likelihood of treatment dropout.  Findings of all three results chapters are integrated in the final chapter (Chapter 7) which will present the main conclusions arising from the study findings in the context of the wider literature base. 
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Chapter 7
Conclusions and recommendations

[bookmark: _Toc15331733]Introduction
The study findings have already been discussed separately in the context of existing literature in Chapter 4 (Section 4.5), Chapter 5 (Section 5.5) and Chapter 6 (Section 6.6).  This final chapter will present the main conclusions arising from the study findings within the context of the wider literature.  In Section 7.5, the strengths and limitations of this study are discussed.  Recommendations are made in relation to the implications of the study for treatment practice and policy, drug treatment surveillance systems and further research. 
[bookmark: _Toc15331734]Thesis summary
The literature has identified a neglected ageing population who use opioids and a dearth of available research and evidence for treating this group.  Issues relating to problem substance use among older people have received little attention historically, and have only recently been recognised in the literature.  Most of the existing literature involving older adults treats them as a homogenous group and often just simply compares them to their younger counterparts.  There is a persisting lack of consensus in the literature as to what the term “older” or “ageing” encompasses.  Research lacks large quantitative studies explicitly examining the area.  Although larger scale longitudinal studies tracking treatment and health outcomes do exist, they do not include a noteworthy sample of older people.  
The literature indicates significant future needs; however only a small number of studies exist and these are all based in high income countries, therefore potentially impacting generalisability to other settings.  It is important to understand the specific needs of this ageing population in order to deliver appropriate care.  Empirical research is required to adequately describe the problem and to develop appropriate treatment programmes and interventions for older opioid users.  The lack of data is cited as the greatest limitation to understanding illicit substance use among older adults.  Despite being extremely well positioned, existing treatment monitoring systems have not been utilised sufficiently to assess and monitor ageing trends.  Treatment outcomes for the ageing opioid population are discussed in the literature in general terms and the area is yet to be extensively studied.  
Therefore, the rationale for conducting this research was firstly, to determine what is known about problem opioid use and treatment outcomes among ageing opioid users, and secondly, to utilise routinely collected drug treatment surveillance data to describe the changing opioid treatment population in relation to ageing over the course of twenty-one years and to describe the associated treatment outcomes.  The EU wide Treatment Demand Indicator, and in turn the Irish National Drug Treatment Reporting System provided an opportunity to utilise data from robust surveillance systems to assess and describe the situation.  The aim of this study was to investigate how the age profile of the opioid treatment population has changed using routine health surveillance data, and to explore associated treatment discharge outcomes.  This was achieved through a repeatable cross-sectional study design involving the secondary analysis of opioid drug treatment data available since the EU surveillance system was implemented nationally.  
[bookmark: _Toc15331735]Summary of important findings 
The systematic literature described in Chapter 2 provided clear evidence of a neglected ageing population who use opioids and a dearth of available research and evidence for treating this group.  Older adults are largely treated as a homogeneous group in the literature despite evidence to the contrary, and larger scale longitudinal studies tracking treatment and health outcomes have failed to include a significant sample of older people.  Research lacks large quantitative studies explicitly examining the area and existing treatment surveillance systems are not being utilised to this end.  Therefore, secondary data analysis studies such as this one provide a useful means of generating an evidence base upon which treatment practitioners and decision-makers alike may make informed decisions about treatment provision.  The results from this study highlight the wealth of evidence-based insights which may be gleaned from national long standing, large scale epidemiological datasets.   
The analysis of national epidemiological treatment data to describe the changing opioid treatment population over a twenty-one-year-period (described in Chapter 4) revealed that (1) the incidence of opioid treatment admissions among older age groups is increasing, with a rising incidence not previously observed among those aged 45 years and older, (2) there were significant increases in age first entered treatment, opioid-using duration prior to treatment and time lag between first injecting and treatment, and (3) there was evidence of two distinct types of older opioid substance users - early and late treatment entries, and early and late opioid use onset. These findings highlight groups at risk of chronic harm who may require consideration and prioritising in policy and practice.
The examination of the typology of opioid-using behaviours and client characteristics among opioid treatment entrants (described in Chapter 5) revealed evidence of five distinct types of people who use opioid drugs among the treatment population, characterised by type of opioid used, age of opioid use onset, age entering treatment, and duration between first opioid use and treatment entry.  However, only a subset of the opioid treatment population has contributed to the overall trends on ageing.  There was evidence of important temporal changes within subgroups, including (1) significant changes in the median age entering treatment, and (2) significant changes in opioid-using durations prior to seeking treatment.  
Treatment outcome research is important due to the small number of existing studies including older adults.  The investigation of treatment completion rates for opioid treatment entrants, described in Chapter 6, revealed that regardless of treatment modality, rates of opioid treatment dropout were high.  There was considerable variation, not only in treatment exposure across modality, but also in the characteristics which may be associated with treatment retention.  Older age at treatment entry was associated with reduced risk of treatment dropout in certain circumstances.  Several other factors including sociodemographic, pre-treatment drug use and treatment factors identified in this analysis present prospects to enhance treatment outcomes.  The results highlight the importance of considering contextual factors in order to counteract treatment dropout, not only who is at high-risk of dropout, but also when dropout is most likely to occur.  
[bookmark: _Toc15331736]Discussion of important findings 
[bookmark: _Toc15331737]Most important study findings
Results from Chapter 4 indicate that 20,698 individuals entering treatment in Ireland for the first time and while the trend of age-adjusted incidence declined between 1995 and 2015, incidence among older age groups increased, with a rising incidence not previously observed among those aged 45 years and older.  The profile of people entering treatment for the first time has changed.  Age entering treatment and duration of opioid use prior to treatment has increased significantly, and subgroups of early and late treatment entries, and early and late opioid onset were observed.  In Chapter 5, five distinct profiles, or subgroups were detected with type of opioid and age of opioid use onset as distinguishing features.  There was evidence of important temporal changes within subgroups, including (1) significant changes in the median age entering treatment, and (2) significant changes in opioid-using durations prior to seeking treatment.  Only three of the five groups contributed to the overall temporal shift in ageing among the opioid treatment population.  Furthermore, there was no evidence that ageing trends were driven by over-the-counter or prescription opioid users.  It is proposed that ‘older’ is defined as 35 years of age or older when entering treatment, or, if younger than 35 years, where there has been prolonged opioid use for 10 or more years.  
The investigation of treatment completion rates for opioid treatment entrants in Chapter 6 revealed that regardless of treatment modality, rates of opioid treatment dropout were high with few successfully completing treatment.  A total of ten risk and protective factors were associated with treatment retention.  The ten factors reflect three categories; sociodemographic factors (age, remaining in school until at least 16 years of age, employment status and location of residence), pre-treatment drug use factors (frequency of opioid use in the month prior to treatment, route of opioid administration, and injecting status at treatment entry) and treatment factors (treatment setting, year commenced treatment and referral source), which varied by treatment modality, demonstrating that key indicators of treatment compliance are not uniform across treatment modality.  There was considerable variation not only in treatment exposure across modality, but also in the characteristics which may be associated with treatment retention.  Older age at treatment entry was associated with reduced risk of treatment dropout in certain circumstances.  
[bookmark: _Toc15331738]Findings in context
Opioids (mostly heroin) are the most commonly reported primary illicit drug used by people entering drug treatment both in Ireland and in Europe (European Monitoring Centre for Drugs and Drug Addiction 2010b, 2017c, 2018b).  The decreasing trend in number of people entering treatment for the first time in Ireland since 2010 is similar to trends seen at European level (Barrio et al. 2013, European Monitoring Centre for Drugs and Drug Addiction 2017a).  A number of factors may contribute to changes in the number of new admissions over time, including treatment capacity, propensity to enter treatment, time lag to treatment, data-reporting coverage (De la Fuente et al. 2006, European Monitoring Centre for Drugs and Drug Addiction 2012c, 2012d) and prevalence trends (Barrio et al. 2013).  Available information suggests that in the Irish context, the observed decrease is likely due to the time lag to treatment rather than the other factors.  The analysis shows an increased duration of five years between first opioid use and first treatment.  Available information suggests that treatment capacity and data coverage are unlikely factors because the number of treatment places have increased overall (Comptroller and Auditor General 2009, Farrell & Barry 2010, European Monitoring Centre for Drugs and Drug Addiction 2017c), and data coverage has remained stable or has increased, particularly in the last decade where ageing trends are noted (Carew et al. 2009, Comptroller and Auditor General 2009).  During the period 2008 to 2010, the number of treatment entrants increased reflecting the expansion of treatment services outside Dublin with many new services opening in the years 2007 and 2008 (Farrell & Barry 2010).  Trends in the number of people entering treatment for the first time can also reflect prevalence trends for problem opioid users as the probability of entering treatment is conditioned on having started drug use and length of use, which brings new people who use drugs into treatment (Barrio et al. 2013).  However, this too is unlikely as the prevalence of problem opioid use remained relatively stable between 2002 and 2014 (Kelly et al. 2003, Kelly et al. 2009, Hay et al. 2017).  Nonetheless, it is important that trends are actively monitored as past experience shows that drug problems occur in epidemic waves (Barrio et al. 2013).  
The subgroups identified in Chapter 5 provide a better understanding of the changing opioid endemic.  Firstly, cluster one is of particular interest as it relates to opioids other than heroin.  Secondly, the initiation of opioid use is not uniform across clusters and may contribute to the overall trend in ageing.  Overall, the study results show that problem use of opioid drugs other than heroin are small but numbers are increasing.  In recent years, there has been a dramatic increase in the use of pharmaceutical opioids (Degenhardt et al. 2008, Maxwell 2011, Fischer & Argento 2012).  Codeine is the most commonly used pharmaceutical opioid globally (Nielsen et al. 2018).  The majority of cluster one reported having problem use of codeine.  A recent systematic review found high prevalence rates of mental health comorbidity, delayed identification and under-reporting of dependence, and serious complications associated with the consumption of large amounts of products containing codeine (Nielsen et al. 2018).  Although presentations at addiction treatment services for codeine have increased internationally (Myers et al. 2003, Nielsen et al. 2015a, Nielsen et al. 2015b), little consideration has been given to potential treatment demand from this group (Nielsen et al. 2015a).  Patient characteristics indicate that cluster one may be suitably treated in a primary care setting, given the high rates of employment, social stability and caring responsibilities, and this group are also less likely to inject drugs or use additional substances alongside opioids.  The initiation of opioid use varied across clusters.  Cluster five was the only group to commence opioid use during adolescence.  This group had early-onset drug use, early-onset opioid use, the longest time interval to access treatment, and more than half of this group injected drugs.  Yet, cluster five was the largest group and also the youngest to enter treatment.  The profile of cluster five indicates a group with more complex and chronic drug-using practices and more complex needs which may be more difficult to treat.  
This study is the first to comprehensively describe all opioid treatment discharges for Ireland.  The proportion of people who complete treatment successfully is commonly used as a proxy measure of treatment outcome (Alterman et al. 2001).  Results from Chapter 6 indicate several factors are related to treatment completion which should be considered in policy and practice strategies to enhance treatment outcomes, including early school leaving, employment/training opportunities, earlier engagement with treatment services, the support/involvement of family and peers, and the use of benzodiazepines in addition to opioids.  In the clinical setting, the factors identified as being associated with lower odds of opioid treatment completion (being unemployed; living with parents/family, with children, or with friends; residing in Dublin; and using benzodiazepines in addition to opioids) could be considered in combination to identify people who could potentially benefit from greater supports throughout their treatment journey.  
However, successful treatment completion is somewhat limited as an indicator because it does not capture the degree to which treatment benefit endures.  Focusing on treatment exposure and retention may provide more useful findings.  Given the considerable variation in treatment completion rates across modality, variation was not unexpected in treatment exposure or in the characteristics which may be associated with treatment retention.  A total of ten risk and protective factors were found to be associated with treatment retention.  The results highlight that key indicators of treatment compliance are not uniform across treatment modalities, and therefore it is important that treatment providers and policy makers are aware of the subtleties within and across modalities to improve treatment retention and re-engagement strategies.  The study found that all pre-treatment drug use factors (frequency of opioid use in the month prior to treatment, route of opioid administration, and injecting status at treatment entry) increased the likelihood of treatment dropout and applied to the psychosocial treatment modalities (counselling only and other psychosocial interventions).  Two of the three treatment factors were protective factors (year commenced treatment and referral source) and applied to three of the four modalities.  The remaining treatment factor (treatment setting) was the most common factor linked with all four modalities, and operated as both a protective and risk factor depending on modality, indicating that retention is setting specific.  Sociodemographic factors (age, remaining in school until at least 16 years of age, employment status and location of residence) were associated with three treatment modalities.  Two sociodemographic factors were risk factors (employment status and location of residence) while two were protective factors (age entering treatment and remaining in school until at least 16 years of age).  Interestingly, structured detoxification was the only modality affected by just one domain, treatment factors.   
Retention is a key factor of treatment success (Hubbard et al. 1989, Simpson et al. 1997, Gossop et al. 1999).  Previous international opioid maintenance studies have reported varied retention rates at twelve months (31% to 84%) (Ling et al. 1996, Bell et al. 2006, Peles et al. 2006, Davstad et al. 2007, Peles et al. 2008, Liu et al. 2009, Mullen et al. 2012, Yang et al. 2013, Bukten et al. 2014, Amiri et al. 2018), which is not surprising as programmes vary internationally both in structure and ideology (Waal 2007, Clausen 2011).  In this study, twelve-month treatment retention in the opioid substitution modality was 50.9% and factors increasing the likelihood of treatment retention were older age, general practice setting and year commenced treatment.  Another Irish study by Mullen et al. reported higher twelve month retention rate (61% versus 50.9%).  However, this study was based on a random sample of patients for the years 1999, 2001 and 2003, and the profile of Irish opioid users has changed in the intervening period (Carew et al. 2009, Carew & Comiskey 2018b).  The fluctuating odds of retention in opioid substitution throughout the study period warrants further investigation, particularly the reduced odds in 2015 compared to the two previous years.
Opioid detoxification is associated with high dropout rates (ranging from 21.5 to 43% (Specka et al. 2011, Gilchrist et al. 2012)) and even those who successfully complete this treatment have high rates of relapse (Vaughn & Kleber 2015).  Treatment dropout in structured detoxification was 46.3% with thirty day retention rates of 65.7%.  There is considerable variation in the detoxification services provided in residential and non-residential facilities (National Institute on Drug Abuse 2018).  In this study, people who entered detoxification in an inpatient setting had higher odds of dropping out compared to outpatients, this is not surprising as more complex cases are often referred for inpatient treatment and detoxification setting is also known to impact outcomes (Vaughn & Kleber 2015). In addition, people entering inpatient treatment may not be adequately prepared for greater levels of supervision, setting limitations, and a greater level of individual commitment is required (Hakansson & Hallén 2014).  Treatment choices should optimise potential outcomes. 
People in receipt of opioid substitution and detoxification treatments are by far the most researched group.  The most common treatment for problem opioid use is substitution, usually in conjunction with psychosocial interventions, and thus much of what is known about psychosocial interventions for people who use opioids is based on cohorts who are already enrolled in either opioid substitution or detoxification (Brorson et al. 2013).  There is extremely limited research on retention among people attending psychosocial interventions alone and yet, in this study the vast majority (83.8%) of the study cohort attended for psychosocial treatments only.  In this study, psychosocial treatments are associated with high dropout rates (53.5% for counselling only, 59.9% for other psychosocial interventions), while thirty day retention was 76.5% and 61.6% respectively.  Retention at three months was 53.2% and 36.3%.  Risk and protective factors vary by modality with treatment within a prison setting being the only consistent factor associated with reduced risk of treatment dropout.  Hazard ratios of 0.558 (counselling only) and 0.584 (other psychosocial interventions) demonstrate that receiving these interventions in the prison setting decreased the hazard of treatment dropout by approximately 55% compared to the same modalities delivered in an outpatient setting.  Psychosocial interventions have been the subject of many reviews.  A Cochrane review of psychosocial treatment for problem opioid use found that there was inadequate evidence to verify the effectiveness of psychosocial interventions alone as a treatment of problem opioid use or that these interventions were superior to any other treatment type (Mayet et al. 2014).  Two other Cochrane reviews of psychosocial treatment found that there was no effect of adding such supports in a methadone substitution treatment programme (Amato et al. 2011b).  However, successful detoxification was supported by the inclusion of psychological supports (Amato et al. 2011a).  A more recent systematic review by Dugosh et al. also found little empirical evidence to suggest that psychosocial interventions work best in conjunction with medication-assisted treatment (Dugosh et al. 2016).  Policy makers and treatment practitioners should consider the sizeable numbers attending for psychosocial interventions alone, high dropout rates and the evidence regarding effectiveness for this modality.   
[bookmark: _Toc15331739]Ageing
The overall aim of this study was to investigate ageing among the opioid treatment population.  Results from Chapter 4 indicate that the population with problematic opioid use entering treatment is ageing.  The age distribution of individuals entering  treatment has changed and the median age entering treatment has increased significantly, with half of people entering treatment in 2015 aged 31 years and older.  Treatment incidence among older age groups increased, with a rising incidence not previously observed among those aged 45 years and older.  The analysis indicates that ageing among the cohort is likely due to (1) initiation into opioid use at an older age, and (2) an increasing time interval between first use of opioids and seeking treatment.  The subgroups identified in Chapter 5 provide a better understanding of the situation.  People in cluster three, four and five appear to have contributed to the overall temporal shift in ageing as it was only in these groups that the median age entering treatment increased significantly in the seven-year-period, 2009–2015.  Collectively, cluster four and five account for 58.8% of all treatment entrants across the period 2009–2015, and they are the only groups with increased durations of opioid use prior to treatment, and the key contributors to the shift in late treatment entries.  For all other clusters the duration of use decreased or remained unchanged, suggesting that that undertaking analysis which compares heroin and non-heroin groups may mask the severity effects experienced by some individuals.  The data does not indicate that the expansion of services outside of Dublin may have influenced ageing trends.  Treatment services were extended across the country in the late 2000s (mainly 2007 and 2008); however, the study results show that in the largest cluster (five), the median age entering treatment and duration of opioid use prior to treatment increased significantly for both people residing in Dublin and outside of Dublin.
Results from Chapter 6 indicate that older age at treatment entry was associated with reduced risk of treatment dropout in certain circumstances.  Older age at treatment entry is shown to be associated with reduced risk of treatment dropout, hazard ratios of 0.977 and 0.985 demonstrate that a one-year increase in age decreased the hazard of dropping out of treatment by approximately 1% within the opioid substitution and counselling only modalities.  This finding is consistent with previous research demonstrating older individuals have higher likelihoods of staying in treatment in the United States (Magura et al. 1998, Amiri et al. 2018), Israel (Peles et al. 2008), China (Yang et al. 2013, Jiang et al. 2014), and Taiwan (Lee et al. 2017).  Not only has this study shown that the opioid treatment population is ageing (Chapter 4), but results may also indicate better immediate treatment outcomes associated with increasing age among individuals receiving treatment for their opioid use.  These results are evidence of the potential benefit of correctly matching individuals to the appropriate setting of care.  For example, both age and general practice setting are protective factors for treatment retention in the opioid substitution modality.  These factors, particularly in combination, could provide an opportunity to improve general health and integrate people who use drugs into general practice, where other chronic conditions may be treated.  Currently in Ireland, a substantial cohort of individuals in treatment for opioid use problems are not treated in primary care settings, but rather they are ‘trapped’ within high risk, specialist clinical settings (Moran et al. 2018), despite an integrated care model incorporating primary care and addiction care being best in addressing the health needs of people who use drugs (Weisner et al. 2001).
Previous studies that investigated ageing within the opioid treatment population used arbitrary and inconsistent definitions of ‘older’.  It ranges quite extensively from 37-55, 40+, 45+, 50+, 55+, 60+, 65+, 49-61, 50-59, 50-66 and 50-74 years (Raffoul et al. 1981, Schonfeld et al. 2000, Satre et al. 2003, Satre et al. 2004, Lofwall et al. 2005, Beynon et al. 2007, Lofwall et al. 2008, Han et al. 2009b, Han et al. 2009a, Beynon et al. 2010, European Monitoring Centre for Drugs and Drug Addiction 2010a, Kalapatapu & Sullivan 2010, Roe et al. 2010, Boeri et al. 2011, Crome et al. 2011a, Doukas 2011, Grella & Lovinger 2011, Rosen et al. 2011, Wu & Blazer 2011, Cicero et al. 2012, Institute of Medicine 2012, Outlaw et al. 2012, Han et al. 2015, Carew & Comiskey 2018a).  No rationale was given for the lower age cut-off used (with the exception of one study (Lofwall et al. 2005)), and none of the studies used data to determine what the lower age cut-off should be (Carew & Comiskey 2018a).  Given the substantial variation in the literature as to what the term ‘older’ or ‘ageing’ encompasses, it was important to develop an evidence based definition.  This study proposes that ‘older’ is defined as 35 years of age or older when entering treatment, or, if younger than 35 years, where there has been prolonged opioid use for 10 or more years.  This definition incorporates chronological age and recognises issues of accelerated ageing due to drug use (years since commencement of opioid use).  Drug use is known to accelerate the physical ageing process by fifteen years (Vogt 2009) and is an important factor in addition to chronological age, particularly where an individual is chronologically young but has prolonged opioid use.  
Although age 35 years may seem relatively young, it is consistent with a number of other studies (Working Group of the Senior Drug Dependents and Care Structure Project 2010, Matheson et al. 2017).  The definition utilised by the EMCDDA of 40 years of age (European Monitoring Centre for Drugs and Drug Addiction 2010a) was developed more than a decade ago and may no longer be appropriate given how trends have changed in more recent years, in addition this definition encompassed all types of drug users and is not specific to opioids.  Forty percent of all drug related deaths in Scotland are among people younger than 35 years old (Gao et al. 2016), while in the United Kingdom almost 40% of deaths among people who had a prescribing treatment modality were aged 35 years or younger (Pierce et al. 2018).  Unpublished data from the Irish National Drug Related Deaths Index (NDRDI) indicates that in 2015 there were more deaths among people aged 35-39 years than in any other age group (Lynn 2019), and thus the opportunity to effect real change may have been missed by age 40.  Findings from a Spanish study of ageing and mortality among people who use drugs indicate that healthcare and harm reduction services should be established early among this population and maintained throughout the lifetime (Molist et al. 2018). Long-term opioid use among people aged under 35 years has not been considered as ‘older’ in the literature.  Younger, long-term opioid users may experience similar premature ageing related challenges as their older counterparts and hence considering both aspects can assist the planning of future care needs.  Many health issues and comorbidities are evident amongst people who use opioid drugs (Cullen et al. 2009), and given the wide disparity between what is considered older age in the general population and among people who use drugs, many of the protocols and policies for such comorbidities may not be implemented at the point in time when the person who uses drugs actually needs them.  Awareness and education programmes are recommended for health and social care providers including the screening, assessment and diagnosis of problem substance use in ageing populations (Carew & Comiskey 2018b).  The identification of codeine dependence in clinical settings can often be delayed, contributing to morbidity (Nielsen et al. 2018).  Screening and prevention interventions are recommended where codeine is available to purchase over-the-counter (Nielsen et al. 2018).  Pain and pain related conditions (including headaches and dental pain) have been cited as a reason for initiating opioid use among people entering treatment for opioid dependence (Nielsen et al. 2015a).  Given the prominence of over-the-counter codeine products and the likelihood that users may have limited contact with health professionals other than pharmacists, prevention strategies and early identification of problematic use are essential. 
Increasing proportions of older people using opioids along with decreased numbers of younger people are evident through epidemiological surveys and admissions to addiction services in developed countries, and this trend is likely to continue for the next two decades (Beynon et al. 2007, Gossop 2008, Han et al. 2009b, Australian Injecting Illicit Drug Users League 2011, Crome et al. 2011b, Crome et al. 2011a, Frances 2011, Wu & Blazer 2011, Han et al. 2015).  European data indicates that older people make up an increasing proportion of opioid related drug treatments and drug-related deaths (European Monitoring Centre for Drugs and Drug Addiction 2017b).  Public health approaches have significantly improved survival rates across Europe (Johnstone et al. 2017) and the scaling up of harm reduction services has also been cited as a possible reason for keeping people with problem heroin use alive into the later years (European Monitoring Centre for Drugs and Drug Addiction 2017b).  
There is clear evidence of an ageing opioid treatment population and the existence of subgroups.  These changing demographics indicate new challenges for policymakers and healthcare providers alike (Gfroerer et al. 2003, Rosen et al. 2011, Wu & Blazer 2011, Rao & Roche 2017).  Meeting the needs of older people who used opioids is a pressing issue particularly for treatment services, given that this cohort is expected to form the majority of the drug treatment population (European Monitoring Centre for Drugs and Drug Addiction 2017b).   Evidence suggests that service providers are unaware of age-specific and gender-specific issues (Johnstone et al. 2017), and although there is an acknowledgement that older people who use drugs require tailored services, there are few treatment programmes meeting their needs (United Nations Office on Drugs and Crime 2018).  
[bookmark: _Toc15331740]Issues relating to context
The NDTRS was originally developed in line with the Pompidou Group Definitive Protocol and it was later refined in compliance with the European Monitoring Centre for Drugs and Drug Addiction Treatment Demand Indicator Protocol.  Standardised data is collected on people commencing drug treatment at treatment centre level and collated nationally at the Health Research Board.  Over the decades the NDTRS has evolved.  When originally established in the 1990s data was reported by twenty six service providers with three national level staff managing the system at the Health Research Board.  In the late 1990s efforts were made to expand coverage and include data from general practitioner and prison services.  In the early 2000s, key initiatives were undertaken to improve completeness and accuracy which included the addition on the Addiction Service’s performance indicators in the NDTRS.  In 2004, the remit of the NDTRS was expanded to include cases where alcohol was recorded as the main or only reason for seeking treatment.  In the late 2000s enhancements were made to record treatment discharge data which was implemented on a national basis in 2009.  Data collection and validation methods were enhanced on an ongoing basis over the decades, the most recent development was the movement to a web based system whereby treatment practitioners now enter data directly with real time validation checks and reporting capabilities.  In 2015, approximately seven hundred services returned data to the NDTRS with seven staff dedicated to operating the system at national level. 
The NDTRS has evolved alongside national drug strategy.  In 1991 the Government Strategy to Prevent Drug Misuse was published recommendation the establishment of a national database on drug misuse (National Co-ordinating Committee on Drug Abuse 1991).  The First report of the Ministerial Task Force on Measures to Reduce the Demand for Drugs in 1996 recognised the value of epidemiological data and the report drew connections between drug use, social deprivation, crime along with links between injecting drug use and the transmission of HIV and hepatitis C.  A National Drugs Strategy Team was established to manage the work of the ten local drugs task forces (Ministerial Task Force on Measures to Reduce the Demand for Drugs 1996).  Area boundaries were informed by NDTRS data.  
In May 2001, the drug strategy Building on experience: national drugs strategy 2001–2008 was adopted (Department of Tourism Sport and Recreation 2001).  The NDTRS is recognised in this strategy as the main source of national data on drug misuse and helped inform the strategy.  Strategy action 6.5.4 recognised the need to improve the efficiency and quality of NDTRS data flow from service providers and the need for all treatment providers to participate in the NDTRS.  It specified the designation of a staff member with specific responsibility for ensuring that all relevant data is returned to the NDTRS and that responsibility for making data returns be incorporated into the contracts of medical practitioners working in treatment centres, in general practice and in prisons.
In September 2009, a new National drugs strategy (interim) 2009–2016 was launched (Department of Community Rural and Gaeltacht Affairs 2009).  This strategy recognised that drug treatment data had improved substantially through the NDTRS.  However, limitations at that time were also highlighted including the fact that the system was not fully automated and that it did not include treatment discharge data for all areas.  The strategy recommended development of a real time reporting system incorporating the NDTRS and highlighted how a unique identifier would allow the NDTRS to track individuals through treatment and social reintegration and to identify factors associated with positive and negative treatment outcomes.  Similar to the preceding strategy, all treatment providers were required to co-operate with the NDTRS.
The current strategy Reducing harm, supporting recovery: a health-led approach to drug and alcohol use in Ireland 2017—2025 further strengthens the importance and use of the NDTRS (Department of Health 2017a).  The NDTRS is specifically mentioned as a performance measure in three of the strategy goals.  The strategy specifies that the NDTRS is to be used to measure successful exits from treatment, uptake of treatment in communities most affected by substance misuse and changes in problem substance use in communities affected by deprivation.  Two strategic actions stipulate that all publicly funded drug and alcohol services to complete the NDTRS for all people who use services and all services should engage in ethnic equality monitoring by reporting on the nationality, ethnicity and cultural background of service users for the NDTRS.
[bookmark: _Toc15331741][bookmark: _Toc15331742]Policy and practice implications and future research
The results of this study are intended to guide evidence based policy decisions.  Evidence-based information is important so that policymakers, practitioners, and researchers understand the unique circumstances of the growing population of ageing opioid users.  Study findings are directly related to current drug treatment policies both in Ireland and across Europe.  This section includes recommendations for treatment practice and policy, drug treatment surveillance systems and further research. 
[bookmark: _Toc15331743]Key policy and practice recommendations
1. Revise current policy to reflect appropriately the needs of the ‘older’ cohort of opioid users.  Current drug policies are predominately focused on the needs of the known and younger profile of people who use drugs, and it is inevitable that existing services need to adapt to the ageing population.  Given that older people who use opioids are likely to form the majority of the drug treatment population in many countries in the near future including Australia, Canada, Denmark, Germany,  Ireland, Netherlands, the United Kingdom, and the United States for example, careful planning is needed to meet their complex health and social needs.  
2. Despite declining opioid treatment figures, opioid use should remain a high priority for policymakers and treatment practitioners alike.  The changing composition of this opioid treatment cohort implies a wide range of services will be required into the future and integrated approaches across addiction and health care services would be beneficial in identifying and treating addiction problems among older people who use drugs.  
3. Adapt existing treatment service provision to cater for the ageing cohort.  Treatment systems must prepare for the growing population of ageing adults, so they are equipped to meet the needs of this ageing cohort of opioid users with increasing and complex drug, health and social needs.  Currently, specialised treatment programmes for older people who use drugs are rare.  Age specific service provision is an area requiring consideration and development.  The WHO Global strategy and action plan on ageing and health provides a useful and relevant model (World Health Organization 2017), Key priorities for this strategy are particularly relevant to the ageing cohort who use opioid drugs, and include the alignment of health systems to the needs of older people so they receive the care they need, where and when they need it, and also ensuring the human resources necessary for integrated care.  As an integrated approach is superior to single or uncoordinated interventions, the integration of opioid addiction treatment into general practice as a chronic care model should be considered to systematically coordinate the totality of a person’s health care needs. 
4. Undertake an evaluation of treatment retention with an additional focus on ageing.  Rates of opioid treatment dropout were high.  Careful consideration and review of treatment retention rates is required.  In order to counteract dropout, treatment providers must consider not only who is at high-risk of dropout, but also when dropout is most likely to occur.  More attention should be given to creative treatment retention and re-engagement strategies, and the study findings can inform treatment provision and assist providers to boost retention.  In addition, individual treatment providers should utilise both their NDTRS admission and discharge data to provide a more complete evidence base to inform service management and service improvement.  Specifically, in Ireland, the Health Service Executive which is the main provider/ funder of addiction treatment services should consider expanding key performance indicators to include measurements of treatment engagement and retention.  A review of treatment options, treatment progression and consideration of integrated care models incorporating primary care and addiction care require consideration.  Given the evidence from the literature and the finding that a substantial proportion of first-time treatment entries received psychosocial treatment interventions in isolation as treatment for problem opioid use, consideration is required at both policy and practice level regarding the provision of these interventions in isolation.  
5. Improve and enhance treatment outcomes based on known factors arising from this study and the international literature.  The study identified several other factors which present prospects to enhance treatment outcomes through policy and practice strategies.  Recommendations based on these findings include; 
a) improve and facilitate participation by family members and peers in the treatment process, 
b) improve the level of support services aimed at addressing early school leaving and increase supports for young people who encounter difficulties in school, 
c) improve access to employment, training opportunities and supported progression options for recovering drug users, 
d) improve prevention and awareness programmes aimed at minimising harm and specifically address risk factors relating to frequency of opioid use and injecting.  Develop improved targeted interventions aimed at minimising such harms. 
e) proactively create entry points to treatment which reduce the prolonged period of opioid use prior to first treatment admission.  Increase access and earlier engagement with treatment services through the proactive creation of entry points to treatment, increasing emphasis on treatment among community and harm reduction services and future supervised injecting facilities. 
6. Develop and provide staff training to ensure a skilled workforce competent in identifying and responding to the needs of the ageing cohort.  Addiction and other healthcare services may benefit from awareness programmes relating to this growing ageing population.  Other valuable education programmes for health and social care providers include the screening, assessment and diagnosis of problem substance use in ageing populations, along with wider issues experienced by this population such as stigma and social isolation.  Overdose prevention strategies, HIV and hepatitis C antiviral therapies are particularly important for older people with prolonged use of opioids. The availability of a learning package regarding the needs of older opioid users along with evidence of implementation by addiction and other healthcare services would be beneficial.
7. Develop a joined up approach which improves collaboration and coordination efforts across health and social services to identify and respond to the needs of the ageing cohort.  Collaboration and coordination across health and social care services along with integrated multidisciplinary approaches may be useful to address medical, psychological and social needs, particularly as many older people may already be in regular contact with services due to health issues.  Therefore, these providers are well placed to identify substance problems among this population.    
8. Improve service structures, capacity and supports following a proactive and planned approach.  Much work is required to ensure that existing tools effectively  measure substance use and abuse among older adults, and providing adequate data to measure emerging problems and predicting future trends.  
9. Reflect prior to implementing an intervention to ensure that the intervention caters for the complexity of the opioid treatment population.  Recognising that there are distinct patient groups can help refine treatment/prevention strategies for those who seek care.  The clinical presentation of each of the five cluster groupings identified in this study have implications for treatment provision and can provide guidance for the development of more effective interventions that will target both the type of opioid used and the unique challenges related to the methods and duration of opioid use.  
10. Undertake further efforts to address premature mortality among people who use opioid drugs.  The ageing population of opioid users, high treatment dropout rates and negative health consequences associated with opioid use, indicate that drug related deaths are likely to continue to contribute to premature mortality in Ireland.  Further effort is required to address this issue.    
[bookmark: _Toc15331744]Additional recommendations for drug treatment surveillance systems
European Treatment Demand Indicator
1. The European Monitoring Centre for Drugs and Drug Addiction should consider the addition of discharge indicators and outcome into the existing European TDI.  The TDI only collects information on treatment entrants; currently no information is recorded on treatment exit and outcome (Montanari et al. 2019).  It is recommended that the indicator is expanded to include (a) the number of people exiting treatment, (b) the duration of treatment exposure, and (c) the reason for discharge.  Although an additional TDI module was introduced in 2015 to record information on the number and profile of people in ongoing treatment, it has only been implemented in seven countries  (Montanari et al. 2019).  Such additions would afford a greater understanding of capacity to treat, engagement and accordingly treatment demand and allow for future planning.  These data would not only allow for a European overview, but also national overviews facilitating enhanced future planning of resource allocation and utilisation.
Irish National Drug Treatment Reporting System
1. Irish discharge data is an extremely valuable resource which is not utilised.  Despite being introduced on a national basis some ten years ago, this study constitutes the first ever national analysis of the discharge dataset.  It is recommended that the Health Research Board undertake a strategic analysis of such data and publish findings to help inform the planning of treatment services.  
2. It is recommended that treatment service providers collecting NDTRS data should commence recording of the individual unique health identifier.  Although the NDTRS currently has the capacity to record this information, it is not yet available at treatment provider level.  This addition would add significant value in understanding treatment journeys through the concatenation of individual treatment episodes.  In addition, it would permit the NDTRS to assess treatment readmissions or the lack thereof, as an outcome measure.  The absence of the unique health identifier limits the usefulness of the system.   
3. The NDTRS should consider the addition of co-occurring disorders found to be significantly related to treatment dropout such as mental health conditions, anxiety, post-traumatic stress disorder and personality disorders.  
[bookmark: _Toc15331745]Recommendations for future research
1. The vast heterogeneity between studies may contribute to variation of study findings.  Future studies should have increased consistency in their definition of ‘older’, or at the very least provide a logical reasoning for the definition chosen, which will assist in collating data in a systematic review to provide stronger evidence.  This thesis proposes that ‘older’ is defined as 35 years of age or older when entering treatment, or, if younger than 35 years, where there has been prolonged opioid use for 10 or more years.  This definition of ‘older’ will be submitted to an international journal for publication and debate among experts in the field.  
2. The methods utilised in this study could be replicated in other countries to examine ageing among the opioid treatment population(s), to compare findings and enhance national and international understanding of the needs of people requiring treatment for opioid use and their engagement with services. 
3. The research conducted as part of this study has demonstrated the value of routinely collected health surveillance data for one particular subset of the drug treatment population (first-time opioid treatment entrants).  The methods utilised in this study could be applied to other drug groups, not only in Ireland but also internationally.  There is considerable potential to provide valuable insights within and across many other treatment groups such as alcohol, benzodiazepines, cannabis etc. at both national and international levels. 
4. The study findings indicate that a sizeable percentage of people who commenced treatment dropped out following their first treatment session.  This finding warrants further investigation to ascertain why people who have sought treatment dropped out after just one day, particularly in the structured detoxification, counselling and other psychosocial treatment modalities where rates are high. 
5. Further post-doctoral research includes a refresh of the analysis with more up-to-date data to ensure that the study findings continue to be relevant to current policy and practice, a cross EU comparison utilising data from other jurisdictions, and further analysis of treatment discharge data.  
[bookmark: _Toc15331746]Strengths and limitations of the study
This study utilised routinely gathered national health surveillance data, following a common European protocol, over a period of twenty-one years.  The surveillance system follows a long established common European protocol (European Monitoring Centre for Drugs and Drug Addiction 2012a) used across thirty countries.  There are significant comparability benefits when data has been collected across several countries following a common protocol as this allows for studies to be replicated and facilitates scientific progress in the area.  The approach taken in this study is therefore useful, repeatable and comparable, and study findings will assist other countries in understanding the characteristics of their ageing opioid populations.  This use of a large national dataset over a period of twenty-one years provided considerable statistical power to detect ageing trends, generalisability due to national coverage, and findings relevant to policy-makers, health professionals and treatment services.  There are distinct advantages in using secondary data over primary data; including time and cost savings, higher quality data collected in a standardised way permitting comparisons over time, and researcher bias is diminished as data are usually collected by others and independent of any hypothesis (Goodwin 2012).  In addition, observational studies allow for assessments of interventions to be made in practice rather than in a controlled experiment such as a randomised trial while gaining sufficient power to study adverse effects (Papanikolaou et al. 2006).  The richness of the study results demonstrates the value of utilising routinely collected drug treatment data to answer key questions and provide insights relating to opioid use. 
The limitations of the analyses performed within this thesis are described in Chapter 3 and in the individual results chapters.  The findings do not have perfect generalisability, surveillance system coverage rates (Health Research Board 2017) indicate that there are individuals accessing treatment who are not reported, and therefore not incorporated in the analysis.  However, as the data measures what occurs in practice, the results have direct relevance to drug policy, practice, users and treatment services.  It is also likely that people accessing treatment services have longer durations and more problematic opioid use than the wider opioid population, and therefore, it is important that the findings are not generalised beyond the opioid treatment population.  The non-randomised nature of the research is an important concern.  Although having applied the necessary steps to reduce the potential for bias in this research, the data is still potentially subject to hidden biases owing to unmeasured confounders which are difficult to address.  Information on confounders were collected at the point of treatment entry only, and not continuously over time.  It is possible that certain confounders such as frequency of opioid use and injecting status may have changed during the treatment episode.  Chapter 6, highlights that such biases cannot be eliminated and should be accounted for when interpreting discharge outcomes.  
The study aim was to investigate the age profile of the treatment population.  This study focuses on first-time treatment entrants, which is defined as the very first time a person starts treatment for problem opioid drug use in their life (European Monitoring Centre for Drugs and Drug Addiction 2012a).  First-time treatment entrants represents a sub-section of the total population in need of treatment, and focusing on first-time entrants enables a description of treatment incidence and the identification of recent trends in treatment demand (Montanari et al. 2019). The decision to limit the study cohort first-time treatment admissions was due to the absence of a unique health identifier and is consistent with previous international research utilising treatment surveillance systems (Arndt et al. 2013, Sahker et al. 2015, Krawczyk et al. 2017, Stahler & Mennis 2018).  The focus on first-time treatment entrants introduces potential biases which may constrain generalisability of the study findings to the treatment population as a whole.  A previous study by Stahler et al. indicated that such a limitation may bias the representativeness of the sample in the direction of a younger, more treatment naïve, and potentially less chronic population with a reduced likelihood of treatment completion (Stahler & Mennis 2018).  The focus on first-time treatment entrants also captures each individual only once.  
The study indicates how the cohort of first-time treatment entrants have aged.  However, it does not measure ageing among those in ongoing treatment such as individuals who have continued contact with treatment providers over a prolonged period whereby contact may continue for many years.  Ageing of the entire treatment population including those with sustained treatment contact over many years and those with repeat treatment episodes is not captured in this study.  It was not possible to link repeat episodes of treatment and undertake such an analysis in the absence of named data and/or a unique health identifier in the NDTRS.  The age distribution of first-time treatment entrants appears to be younger than that of the treatment population as a whole.  Table 5-7 (number classified as ‘older’) indicates evidence of this bias, whereby 49.4% of first-time entrants were classified as ‘older’, compared to 61.8% of all treatment entrants, with both groups representing subsets of the entire treatment population.  
The analysis of treatment modality may potentially be subject to bias as a consequence of using data on first-time treatment entrants.  The counselling modality accounted for more than half of the treatment delivered.  However, it cannot be known whether this accurately represents treatment delivery as whole, nor does it account for access to and availability of different treatment modalities or sequencing patterns in treatment delivery.  Should sequencing patterns exist in treatment delivery, the use of first-time treatment entrants may result in an over representation of the counselling treatment modality as it may be the first intervention provided to new treatment entrants.  
In Ireland, opioid use has been identified as a problem since the 1970s (Smyth et al. 2000), with a heroin epidemic experienced during the 1980s.  This cohort of people who use opioids in the 1970s and 1980s is generally acknowledged to be a major factor underlying the ageing of the treated opioid using population as a whole.  The analysis might have potentially benefited from an indicator denoting year of opioid use onset and such an analysis could potentially consider opioid initiation cohort effects.  The degree to which data on first-time treatment entrants captures these users who have grown older is not known.  Although, the data available for analysis indicates that they are unlikely to captured, for example in 1995, the longest observed duration between opioid use onset and treatment entry was 8 years indicating that people who commenced opioid use prior to 1987 are not captured.  Likewise, the longest duration for 2015 entrants was 25 years implying that people commencing opioid use prior to 1990 are not captured.  Certainly, later analysis which is based on the years 2009 to 2015 is likely to be bias away from these older users who commenced opioid use in the 1970s and 1980s, while people who first presented for treatment prior to 1995 are not represented in the data analysed.  
The observation period in which people may seek treatment is not uniform for all and the analysis is constrained by the available data.  The first year for which national data is available is 1995.  People who commenced opioid use prior to 1995 and sought treatment quickly (prior to 1995) are not represented in the dataset.  However, people who took longer to seek treatment are represented if they sought treatment from 1995 onwards.  Likewise, people with recent opioid use onset (such as 2013 or 2014 for example) have a more limited period in which they may be represented in the dataset, while people with less recent opioid use onset have had a longer period whereby they may have sought treatment.  This study does not assess for opioid initiation cohort effects, but it should be noted that the observation period may have implications with regard to the comparison of clusters.  Should clusters differ by opioid initiation cohort, it may be possible that such difference may be a function of data availability constraints rather than of actual differences in behaviour.  Further analysis which includes year of opioid initiation along with a standardised observation period would be required to determine whether people are taking longer to seek treatment.   
This study utilises a large national dataset over a period of twenty-one years which provide considerable statistical power.  This national cohort exceeds twenty thousand cases and is substantial, particularly when compared to existing research studies on the topic of ageing which predominately involve small convenience samples with fewer that one thousand cases (Carew & Comiskey 2018a).  The statistical power provided by this large study cohort strengthens previous research on ageing opioid users internationally.  Nonetheless, reduced statistical power should be noted within the modality type analysis.  The structured detoxification modality is based on a small number of records (n=108), which may explain the limited number of statistically significant effects observed for this treatment modality.  It is possible that the absence of statistically significant effects may be due to of a lack of power rather than the absence of effects.
The study relies partially on self-reported data, which may affect reliability and validity.  Recall of historical information such as age first left school and age of first drug use may be affected by problems associated with memory recall and social desirability.  It was not possible to verify the reliability and validity of this information.  This limitation is not uncommon in studies conducted with drug-using populations.  However, considering the large number of variables collected in the dataset, the number of self-report variables is small.  Despite these concerns, studies have generally found self-report of substance use to be reliable (Ehrman & Robbins 1994, Adelekan et al. 1996, Darke 1998).  Current drug problems are assessed and recorded by the professionals treating the individual, as are the treatment interventions provided and discharge information, which are not subject to self-report bias.  
The quality of the data from the surveillance system must be considered.  While the TDI adheres to strict quality control procedures at all stages of the data collection and inputting process, it is possible that there were minor inaccuracies in the data.  The recording of TDI data was initially paper based, with practitioners manually completing hard copy forms, often extracting data from patient charts and clinical notes.  These hard copy forms were later manually coded by different personnel and data inputted into a database.  There were many steps in the process where potential errors may have occurred.  However, in more recent years, the NDTRS has become electronic with treatment practitioners now entering data directly onto a web based system with integrated and instant validation checks.   
[bookmark: _Toc15331747]Unique contribution to knowledge
This thesis contributed to knowledge concerning an ageing opioid treatment population in several ways: 
(1) the systematic review that was undertaken in preparation of this study provides a unique rigorous overview of existing literature on the ageing of the opioid treatment population and their treatment outcomes
(2) the lack of data is cited as the greatest limitation to understanding illicit substance use among older adults.  This study challenges the belief that data is the greatest limitation to understanding illicit substance use among older adults, and demonstrates how important and hidden aspects of the opioid crisis may be uncovered through ‘data mining’ routinely gathered health surveillance data.  Data is not an obstacle, existing large scale international health surveillance systems have simply not being utilised effectively to understand the problem and move the field forward.  This study creates a new view that the understanding of the topic (ageing) is limited, not by the lack of data but by the failure to recognise the value of existing health surveillance systems.  This study applies established techniques to existing large scale health surveillance data to address gaps in the literature.  This study shows that secondary analysis permits valuable research to be conducted rapidly, efficiently, transparently and with no burden to the respondent.  Existing large scale heath surveillance systems should be investigated as a possible resource before valuable resources are invested in smaller scale studies.
(3) this study adds to the field of addiction by addressing the previously understated topic of the ageing opioid-using population.  Older is defined in the literature based on chronological age, yet there is no consensus as to the definition of ‘old’.  Current knowledge is limited by the definition applied.  This study shows that it is not just chronological age that is important:  ‘old’ may be defined by (1) chronological age, and/or (2) duration of use.  This study opens up the neglected and overlooked topic definition.  The study findings expose the lack of consensus and justification for the numerous definitions used throughout the literature.  This study pushes the topic beyond the obvious focus of chronological age, highlighting the need to adequately define ‘old’ in order to move the field forward.  A data driven definition is proposed in this study for consideration by policy and practice experts.
(4) the literature indicates that the population who use opioid drugs are ageing.  This study is the first to use national data spanning more than two decades to specifically investigate ageing among people in treatment for opioid use and shows that ageing trends are driven only by subsets of the treatment population.  The first group driving ageing trends are people with early onset use of opioids (commenced use in their late teens/early twenties) and entered treatment for the first time for heroin use in their twenties.  In 2015, people fitting this description took approximately three years longer to enter treatment than in 2009.  The second group driving ageing trends is people with late onset use of opioids (commenced use in their early 30s) who entered treatment for heroin use in their mid-30s.  Although there were substantially fewer people with these profiles entering treatment in 2015 compared to 2009, the only statistically significant increases in age at treatment entry were for these groups.  There was no evidence that ageing trends were driven by over-the-counter or prescription opioid users despite the increase in the numbers of people seeking treatment for these problems.  
(5) this study shows that many people who entered treatment before turning 30 years of age (and considered ‘younger’ according to current literature definitions) have contributed to the ageing trends witnessed since 2009.  Therefore, it is not only chronological age that should be considered but, late onset use of opioids and also the length of time between opioid use onset and seeking treatment.  Within the systematic literature review, even the lowest age used to define ‘older’ at 37+ years, fails to capture this scenario due to the sole use of  chronological age.  Therefore, these studies may have missed important trends due to their narrow view of ‘older’.  This study (1) calls into question the extent to which ageing is actually understood given the context of the published literature, and (2) highlights the need for the definition of ‘old’ to be evidence informed.
(6) the literature indicates that when younger and older age groups are compared, older groups achieve better treatment outcomes.  The study results indicate that chronological age is related to treatment completion.  The study findings show that older age at treatment entry is associated with reduced risk of treatment dropout, a one-year increase in age decreased the hazard of dropping out of treatment by approximately 1% within the opioid substitution and counselling only modalities.  The view regarding older age groups achieving better outcomes has been clarified, and only applies to certain treatment modalities.
(7) almost all studies in the systematic literature review involved small convenience samples from methadone treatment centres.  This study indicates that many people receive psychosocial treatments for opioid use and do not receive a pharmacological intervention.  It is possible to fill knowledge gaps for particular types of interventions using large scale pre-existing data.  What is ‘known’ in the literature about ageing among the opioid treatment population is limited by study design (small convenience samples receiving pharmacological treatments).  Generalisability of these studies to the wider opioid treatment population is limited, particularly those in receipt of non-pharmacological treatments.
This thesis is relevant in Ireland and also to a wide international audience as it highlights the complexities within an important opioid treatment population and begins to fill an important void.  The findings presented in this thesis provide evidence that the opioid treatment population is ageing and that important and unique subgroups exist.  Understanding the different types of opioid users provides new learning and allows for interventions to be adapted for these groups.  Not only does this study contribute new knowledge to the field, it also offers an approach which can be replicated with case level data across Europe and the United States, among other countries.  Findings from this thesis were cited by the United Nations in a thematic segment about specific population groups within the World Drug Report 2018 (United Nations Office on Drugs and Crime 2018).  In late 2018, the approach developed in Chapter 4 and published in a leading international addiction journal (Carew & Comiskey 2018b) was replicated by researchers in the United States to uncover hidden aspects of the U.S. opioid crisis (Huhn et al. 2018).  
[bookmark: _Toc15331748]Conclusion of this study
This study showed that not only are people who are admitted for opioid use treatment ageing, several hidden groups exist.  This presents a challenge for policy and practice to deliver appropriate care.  Although the lack of data is cited as the greatest limitation to understanding illicit substance use among older adults, this study highlighted how existing, valuable health surveillance data is underutilised to provide insights into key drug use questions.
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Appendix 1
Description of variables used in the analysis
	Variable
	Description
	Derived variable

	Sociodemographic variables

	
	Age entering treatment
	No

	
	Age group entering treatment (years)
	Yes

	
	Gender
	No

	
	Region of residence (Dublin, outside Dublin)
	Yes

	
	Type of living accommodation
	No

	
	Type of living arrangements
	No

	
	Employment status
	No

	
	Age left school
	No

	
	Left before age 16 years
	Yes

	
	Level of education
	No

	Drug-using career / behaviours

	
	Main type of problem opioid
	Yes

	
	Route of administration 
	No

	
	Frequency of use in month prior to treatment
	No

	
	Age first used any drug
	No

	
	Age first used opioids
	No

	
	Polysubstance use
	Yes

	
	Number of problem substances reported
	Yes

	
	Additional problem substances used
	No

	
	Ever injected
	No

	
	Currently injecting
	No

	
	Age first injected (years)
	No

	
	Ever shared injecting equipment
	No

	
	Time lag between first use of opioids and seeking treatment
	Yes

	
	Time lag (in years) between first used opioids and
commencing  injecting 
	Yes

	
	Time lag (in years) between commencing injecting and
seeking treatment 
	Yes

	
	Time smoking opioids before seeking treatment (years)
	Yes

	Treatment details

	
	Year commenced treatment
	No

	
	Treatment setting
	No

	
	Referral source
	No

	
	Treatment modality
	Yes

	Exit details

	
	Reason for discharge
	No

	
	Exit date
	No

	
	Length of stay in treatment (in days)
	Yes
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Appendix 4
[bookmark: _Toc2458906][bookmark: _Toc5976192][bookmark: _Toc7018749][bookmark: _Toc15332017]Table A4‑1  Survival analysis (all modalities): Frequencies, percentages censored or dropping out of treatment, and chi-squared test results for client sociodemographic characteristics used in the survival analysis
	Characteristic
	Values
	Survival Sample
	Censored
	Treatment dropout
	Test of significance

	
	
	Age (years)
	F / U (p)

	Age entering treatment
	Mean age 
	30
	30
	31
	9.966 (p=0.002)

	
	Median age 
	29
	29
	29
	4.822 (p=0.028)

	
	Range (5th-95th percentiles)
	(20-46)
	(20-47)
	(19-44)
	

	
	
	N
	%
	N
	%
	N
	%
	Pearson chi-squared

	Gender
	Male
	3157
	67.0
	1499
	68.2
	1658
	66.0
	NS

	
	Female
	1556
	33.0
	700
	31.8
	856
	34.0
	

	Employment status
	Regular employment
	414
	8.8
	226
	10.2
	188
	7.5
	99.809 (p<0.001)

	
	Student
	72
	1.5
	41
	1.9
	31
	1.2
	

	
	Retired/disability/at home
	658
	13.9
	409
	18.5
	249
	9.9
	

	
	Unemployed
	3428
	72.6
	1466
	66.5
	1962
	78.0
	

	
	Other
	94
	2.0
	43
	1.9
	51
	2.0
	

	
	Unknown
	56
	1.2
	21
	1.0
	35
	1.4
	

	Living accommodation
	Stable accommodation
	3577
	75.8
	1633
	74.0
	1944
	77.3
	37.572 (p<0.001)

	
	Unstable
	456
	9.7
	198
	9.0
	258
	10.3
	

	
	Institutions
	639
	13.5
	362
	16.4
	277
	11.0
	

	
	Unknown
	50
	1.1
	13
	0.6
	37
	1.5
	

	Living arrangements
	Alone
	542
	11.5
	260
	11.8
	282
	11.2
	25.309 (p<0.001)

	
	Parents or family
	1799
	38.1
	829
	37.6
	970
	38.6
	

	
	Alone with child/
partner and child
	789
	16.7
	339
	15.4
	450
	17.9
	

	
	With partner
	405
	8.6
	191
	8.7
	214
	8.5
	

	
	Friends
	128
	2.7
	54
	2.4
	74
	2.9
	

	
	Other
	1021
	21.6
	525
	23.8
	496
	19.7
	

	
	Unknown
	38
	0.8
	8
	0.4
	30
	1.2
	

	Left before age 16 years
	Yes
	2281
	55.9%
	1122
	58.4%
	1159
	53.6%
	9.602 (p=0.002)

	
	No
	1803
	44.1%
	799
	41.6%
	1004
	46.4%
	

	Level of education
	Never went to school/some primary level
	232
	4.9
	121
	5.5
	111
	4.4
	22.150 (p<0.001)

	
	Completed primary level
	990
	21.0
	430
	19.5
	560
	22.3
	

	
	Completed second level 
	2647
	56.1
	1262
	57.2
	1385
	55.0
	

	
	Completed third level 
	207
	4.4
	113
	5.1
	94
	3.7
	

	
	Still in education
	0
	0.0
	0
	0.0
	0
	0.0
	

	
	Unknown
	72
	1.5
	41
	1.9
	31
	1.2
	

	Resident in
	Dublin
	1159
	24.5
	490
	22.2
	669
	26.6
	12.163 (p<0.001)

	
	Outside Dublin
	3563
	75.5
	1716
	77.8
	1847
	73.4
	

	Total
	
	4722
	100.0
	2206
	46.7
	2516
	53.3
	


[bookmark: _Toc2458907]


[bookmark: _Toc5976193][bookmark: _Toc7018750][bookmark: _Toc15332018]Table A4‑2  Survival analysis (all modalities): Frequencies, percentages completing or dropping out of treatment, and chi-squared test results for opioid-using behaviours used in the survival analysis
	Characteristic
	Values
	Survival Sample
	Censored
	Treatment dropout
	Test of significance

	
	
	Age (years)
	F / U (p)

	Age first used any drug
	Median years (5th-95th percentiles)
	15 (11-30)
	15 (11-30)
	15 (11-30)
	NS

	Age first used opioids
	Median years (5th-95th percentiles)
	20 (14-37)
	20 (14-37)
	20 (14-36)
	NS

	Time lag between first use of opioids and seeking treatment
	Median years (5th-95th percentiles)
	6 (1-21)
	6 (1-21)
	6 (1-20)
	NS

	
	
	N
	%
	N
	%
	N
	%
	Pearson chi-squared

	Main type of problem opioid
	Heroin
	4097
	86.8
	1919
	87.0
	2178
	86.6
	NS

	
	Other opioids
	625
	13.2
	287
	13.0
	338
	13.4
	

	Route of opioid administration 
	Inject
	1315
	27.8
	640
	29.0
	675
	26.8
	NS

	
	Smoke
	2684
	56.8
	1231
	55.8
	1453
	57.8
	

	
	Eat or drink
	609
	12.9
	275
	12.5
	334
	13.3
	

	
	Other
	4
	0.1
	1
	0.0
	3
	0.1
	

	
	Not recorded
	3
	0.1
	3
	0.1
	0
	0.0
	

	Frequency of opioid use in month prior to treatment
	No use in the past month
	1095
	23.2
	540
	24.5
	555
	22.1
	13.839 (p<0.001)

	
	Once a week or less
	242
	5.1
	99
	4.5
	143
	5.7
	

	
	2-6 days per week
	675
	14.3
	292
	13.2
	383
	15.2
	

	
	Daily
	2432
	51.5
	1128
	51.1
	1304
	51.8
	

	
	Unknown
	278
	5.9
	147
	6.7
	131
	5.2
	

	Polysubstance use
	Yes
	2787
	59.0
	1297
	58.8
	1490
	59.2
	NS

	
	No
	1935
	41.0
	909
	41.2
	1026
	40.8
	

	Number of problem substances reported
	One substance
	1935
	41.0
	909
	41.2
	1026
	40.8
	NS

	
	Two substances
	1296
	27.4
	609
	27.6
	687
	27.3
	

	
	Three substances
	937
	19.8
	427
	19.4
	510
	20.3
	

	
	Four substances
	554
	11.7
	261
	11.8
	293
	11.6
	

	Type of additional problem substances used
	Alcohol 
	722
	15.3
	328
	14.9
	394
	15.7
	NS

	
	Amphetamines
	71
	1.5
	42
	1.9
	29
	1.2
	4.480 (p=0.034)

	
	Benzodiazepines
	1045
	22.1
	446
	20.2
	599
	23.8
	8.791 (p=0.030)

	
	Cannabis
	1460
	30.9
	687
	31.1
	773
	30.7
	NS

	
	Cocaine
	711
	15.1
	357
	16.2
	354
	14.1
	4.104 (p=0.043)

	
	Ecstasy
	207
	4.4
	117
	5.3
	90
	3.6
	8.360 (p=0.004)

	
	Opioids‡
	336
	7.1
	147
	6.7
	189
	7.5
	NS

	
	Other substances
	206
	4.4
	85
	3.9
	121
	4.8
	NS

	Ever injected
	Yes
	2024
	42.9
	980
	44.4
	1044
	41.5
	NS

	
	No
	2512
	53.2
	1143
	51.8
	1369
	54.4
	

	
	Unknown
	186
	3.9
	83
	3.8
	103
	4.1
	

	Currently injecting+
	Yes
	939
	46.4
	445
	45.4
	494
	47.3
	NS

	
	No
	1025
	50.6
	502
	51.2
	523
	50.1
	

	
	Unknown
	60
	3.0
	33
	3.4
	27
	2.6
	

	Ever shared injecting equipment+
	Yes
	834
	47.4
	391
	45.6
	443
	49.0
	NS

	
	No
	927
	52.6
	466
	54.4
	461
	51.0
	

	
	
	
	
	
	
	
	
	

	Total
	
	4722
	100.0
	2206
	46.7
	2516
	53.3
	


‡ Other types of opioid drugs used in addition to the main problem. 
† injectors only.


[bookmark: _Toc2458908][bookmark: _Toc5976194][bookmark: _Toc7018751][bookmark: _Toc15332019]Table A4‑3  Survival analysis (all modalities): Frequencies, percentages completing or dropping out of treatment, and chi-squared test results for treatment service variables and cluster grouping used in the survival analysis
	Characteristic
	Values
	Survival Sample
	Censored
	Treatment dropout
	Pearson chi-squared

	
	
	N
	%
	N
	%
	N
	%
	

	Treatment setting
	Outpatient
	2629
	55.7
	1065
	48.3
	1564
	62.2
	161.930 (p<0.001)

	
	Inpatient
	1133
	24.0
	582
	26.4
	551
	21.9
	

	
	Low threshold
	470
	10.0
	216
	9.8
	254
	10.1
	

	
	General practitioner
	75
	1.6
	44
	2.0
	31
	1.2
	

	
	Prison
	415
	8.8
	299
	13.6
	116
	4.6
	

	Referral source
	Self
	1949
	41.3
	852
	38.6
	1097
	43.6
	36.852 (p<0.001)

	
	Family/friends
	399
	8.4
	204
	9.2
	195
	7.8
	

	
	Other drug treatment centre
	430
	9.1
	217
	9.8
	213
	8.5
	

	
	General practitioner
	348
	7.4
	169
	7.7
	179
	7.1
	

	
	Hospital/other medical source
	294
	6.2
	139
	6.3
	155
	6.2
	

	
	Social services
	571
	12.1
	256
	11.6
	315
	12.5
	

	
	Court/probation service/police
	286
	6.1
	121
	5.5
	165
	6.6
	

	
	Other
	382
	8.1
	222
	10.1
	160
	6.4
	

	
	Unknown
	63
	1.3
	26
	1.2
	37
	1.5
	

	Year commenced treatment 
	2009
	594
	12.6
	260
	11.8
	334
	13.3
	19.654 (p=0.003)

	
	2010
	918
	19.4
	487
	22.1
	431
	17.1
	

	
	2011
	669
	14.2
	305
	13.8
	364
	14.5
	

	
	2012
	693
	14.7
	316
	14.3
	377
	15.0
	

	
	2013
	648
	13.7
	291
	13.2
	357
	14.2
	

	
	2014
	649
	13.7
	289
	13.1
	360
	14.3
	

	
	2015
	551
	11.7
	258
	11.7
	293
	11.6
	

	Treatment modality 

	Opioid substitution
	613
	13.0
	383
	17.4
	230
	9.1
	89.149 (p<0.001)

	
	Structured detoxification
	108
	2.3
	58
	2.6
	50
	2.0
	

	
	Counselling
	2514
	53.2
	1168
	52.9
	1346
	53.5
	

	
	Other psychosocial interventions
	1487
	31.5
	597
	27.1
	890
	35.4
	

	Cluster grouping
	1
	625
	13.2
	287
	13.0
	338
	13.4
	NS

	
	2
	915
	19.4
	403
	18.3
	512
	20.3
	

	
	3
	603
	12.8
	299
	13.6
	304
	12.1
	

	
	4
	1080
	22.9
	503
	22.8
	577
	22.9
	

	
	5
	1499
	31.7
	714
	32.4
	785
	31.2
	

	Total
	
	4722
	100.0
	2206
	46.7
	2516
	53.3
	





[bookmark: _Toc2458909][bookmark: _Toc5976195][bookmark: _Toc7018752][bookmark: _Toc15332020]Table A4‑4  Opioid substitution modality: Cox regression models predicting treatment retention: hazard ratios, confidence interval and level of significance
	Characteristic
	Values
	Univariate analysis
	Final multivariate model 

	
	
	Hazard ratio
(95% CI for Odds ratio)
	p
	Hazard ratio
 (95% CI for Odds ratio)
	p

	Age entering treatment
	Years
	0.979 (0.962-0.997)
	0.023
	0.976 (0.958-0.994)
	0.008

	Gender
	Male
	-
	
	
	

	
	Female
	1.074 (0.817-1.412)
	NS
	
	

	Employment status
	Regular employment
	-
	NS
	
	

	
	Student
	0.445 (0.059-3.336)
	NS
	
	

	
	Retired/disability/at home
	1.604 (0.808-3.184)
	NS
	
	

	
	Unemployed
	1.086 (0.669-1.762)
	NS
	
	

	
	Other
	0.245 (0.032-1.906)
	NS
	
	

	
	Unknown
	1.785 (0.708-4.499)
	NS
	
	

	Living arrangements
	Alone
	-
	0.008
	Excluded from the final model

	
	Parents or family
	1.177 (0.771-1.798)
	NS
	

	
	Alone with child/
partner and child
	0.763 (0.437-1.331)
	NS
	

	
	With partner
	0.942 (0.557-1.592)
	NS
	

	
	Friends
	0.467 (0.163-1.336)
	NS
	

	
	Other
	1.837 (1.124-3.002)
	0.015
	

	
	Unknown
	1.197 (0.284-5.048)
	NS
	

	Left before age 16 years
	Yes
	-
	
	
	

	
	No
	0.931 (0.702-1.233)
	NS
	
	

	Level of education
	Never went to school/some primary level
	-
	NS
	
	

	
	Completed primary level
	0.677 (0.371-1.233)
	NS
	
	

	
	Completed second level 
	0.682 (0.385-1.207)
	NS
	
	

	
	Completed third level 
	0.41 (0.117-1.439)
	NS
	
	

	
	Still in education
	0.285 (0.037-2.177)
	NS
	
	

	
	Unknown
	0.846 (0.439-1.63)
	NS
	
	

	Resident in
	Dublin
	1.906 (1.427-2.547)
	<0.001
	Excluded from the final model

	
	Outside Dublin
	-
	
	

	Main type of problem opioid
	Heroin
	-
	
	
	

	
	Other opioids
	1.178 (0.605-2.295)
	NS
	
	

	Route of opioid administration 
	Inject
	-
	NS
	
	

	
	Smoke
	0.906 (0.685-1.199)
	NS
	
	

	
	Eat or drink
	1.174 (0.588-2.346)
	NS
	
	

	
	Other
	0.000 (0.000-4.87)
	NS
	
	

	
	Not recorded
	0.948 (0.233-3.863)
	NS
	
	

	Frequency of opioid use in month prior to treatment
	No use in the past month
	-
	NS
	
	

	
	Once a week or less
	0.756 (0.203-2.82)
	NS
	
	

	
	2-6 days per week
	0.502 (0.151-1.673)
	NS
	
	

	
	Daily
	0.742 (0.275-1.998)
	NS
	
	

	
	Unknown
	0.902 (0.201-4.034)
	NS
	
	

	Polysubstance use
	Yes
	1.01 (0.777-1.314)
	NS
	
	

	
	No
	-
	
	
	

	Number of problem substances reported
	One substance
	-
	NS
	
	

	
	Two substances
	0.856 (0.621-1.181)
	NS
	
	

	
	Three substances
	1.144 (0.802-1.632)
	NS
	
	

	
	Four substances
	1.261 (0.831-1.914)
	NS
	
	

	
	
	
	
	
	

	Type of additional problem substances used
	Alcohol 
	1.297 (0.892-1.884)
	NS
	
	

	
	Amphetamines
	0.366 (0.09-1.491)
	NS
	
	

	
	Benzodiazepines
	1.41 (1.054-1.885)
	0.020
	Excluded from the final model

	
	Cannabis
	0.924 (0.699-1.223)
	NS
	
	

	
	Cocaine
	1.296 (0.896-1.874)
	NS
	
	

	
	Ecstasy
	0.325 (0.104-1.016)
	NS
	
	

	
	Opioids‡
	0.998 (0.654-1.524)
	NS
	
	

	
	Other substances
	1.492 (0.702-3.17)
	NS
	
	

	Ever injected
	Yes
	-
	NS
	
	

	
	No
	1.018 (0.783-1.325)
	NS
	
	

	
	Unknown
	2.049 (0.836-5.019)
	NS
	
	

	Currently injecting+
	Yes
	-
	NS
	

	
	No
	0.912 (0.691-1.206)
	NS
	

	
	Unknown
	1.267 (0.463-3.467)
	NS
	

	Ever shared injecting equipment+
	Yes
	-
	
	

	
	No
	0.657 (0.441-0.981)
	NS
	

	Age first used any drug
	Years 

	0.997 (0.972-1.023)
	NS
	

	Age first used opioids
	Years
	0.976 (0.957-0.996)
	0.017
	Excluded from the final model

	Time lag between first use of opioids and seeking treatment
	Years 
	0.999 (0.975-1.023)
	NS
	

	Treatment setting
	Outpatient
	-
	<0.001
	-
	<0.001

	
	Inpatient
	13.75 (7.208-26.231)
	<0.001
	16.334 (8.465-31.518)
	<0.001

	
	Low threshold
	N/A no cases
	
	N/A no cases
	

	
	General practitioner
	0.774 (0.509-1.179)
	NS
	0.614 (0.397-0.950)
	0.028

	
	Prison
	0.001 (0.000- 4.688)
	NS
	0.004 (0.000-8.368)
	NS

	Referral source
	Self
	-
	0.001
	Excluded from the final model

	
	Family/friends
	1.015 (0.558-1.846)
	NS
	

	
	Other drug treatment centre
	1.807 (1.24-2.635)
	0.002
	

	
	General practitioner
	1.342 (0.785-2.295)
	NS
	

	
	Hospital/other medical source
	3.087 (1.738-5.485)
	<0.001
	

	
	Social services
	0.798 (0.515-1.236)
	NS
	

	
	Court/probation service/police
	3.394 (0.832-13.85)
	NS
	

	
	Other
	1.231 (0.455-3.333)
	NS
	

	
	Unknown
	0.000 (0.000-1.635)
	NS
	

	Year commenced treatment 
	2009
	-
	<0.001
	-
	<0.001

	
	2010
	0.396 (0.25-0.628)
	<0.001
	0.373 (0.234-0.594)
	<0.001

	
	2011
	0.295 (0.178-0.49)
	<0.001
	0.240 (0.143-0.402)
	<0.001

	
	2012
	0.222 (0.133-0.369)
	<0.001
	0.203 (0.121-0.340)
	<0.001

	
	2013
	0.428 (0.267-0.686)
	<0.001
	0.379 (0.235-0.612)
	<0.001

	
	2014
	0.468 (0.294-0.744)
	0.001
	0.420 (0.262-0.674)
	<0.001

	
	2015
	0.368 (0.212-0.638)
	<0.001
	0.261 (0.148-0.459)
	<0.001

	Cluster grouping
	1
	-
	NS
	

	
	2
	0.868 (0.424-1.778)
	NS
	

	
	3
	0.662 (0.318-1.378)
	NS
	

	
	4
	0.777 (0.385-1.567)
	NS
	

	
	5
	1.028 (0.516-2.047)
	NS
	


[bookmark: _Toc2458910][bookmark: _Toc5976196][bookmark: _Toc7018753]‡ Other types of opioid drugs used in addition to the main problem. 
† injectors only.


[bookmark: _Toc15332021]Table A4‑5  Structured detoxification modality: Cox regression models predicting treatment retention: hazard ratios, confidence interval and level of significance
	Characteristic
	Values
	Univariate analysis
	Final multivariate model 

	
	
	Hazard ratio
 (95% CI for Odds ratio)
	p
	Hazard ratio
 (95% CI for Odds ratio)
	p

	Age entering treatment
	Years
	0.968 (0.938-0.998)
	0.039
	Excluded from the final model
	

	Gender
	Male
	-
	
	
	

	
	Female
	0.991 (0.56-1.754)
	NS
	
	

	Employment status
	Regular employment
	-
	NS
	
	

	
	Student
	N/A no cases
	NS
	
	

	
	Retired/disability/at home
	1.305 (0.134-12.733)
	NS
	
	

	
	Unemployed
	3.041 (0.943-9.812)
	NS
	
	

	
	Other
	0.000 (0.000-0.009)
	NS
	
	

	
	Unknown
	0.000 (0.000-0.009)
	NS
	
	

	Living arrangements
	Alone
	-
	0.013
	Excluded from the final model

	
	Parents or family
	3.686 (1.098-12.381)
	0.035
	

	
	Alone with child/
partner and child
	2.2 (0.604-8.019)
	NS
	

	
	With partner
	1.36 (0.304-6.084)
	NS
	

	
	Friends
	7.457 (1.868-29.768)
	0.004
	

	
	Other
	8.853 (1.438-54.506)
	0.019
	

	
	Unknown
	
	0.013
	

	Left before age 16 years
	Yes
	-
	
	
	

	
	No
	0.781 (0.416-1.464)
	NS
	
	

	Level of education
	Never went to school/some primary level
	-
	NS
	
	

	
	Completed primary level
	1.19 (0.147-9.61)
	NS
	
	

	
	Completed second level 
	1.261 (0.171-9.32)
	NS
	
	

	
	Completed third level 
	1.681 (0.173-16.37)
	NS
	
	

	
	Still in education
	N/A no cases
	NS
	
	

	
	Unknown
	4.739 (0.537-41.795)
	NS
	
	

	Resident in
	Dublin
	2.005 (0.93-4.319)
	NS
	

	
	Outside Dublin
	-
	NS
	

	Main type of problem opioid
	Heroin
	-
	
	Excluded from the final model

	
	Other opioids
	0.434 (0.191-0.982)
	0.045
	
	

	Route of opioid administration 
	Inject
	-
	NS
	
	

	
	Smoke
	0.666 (0.352-1.259)
	NS
	
	

	
	Eat or drink
	0.366 (0.153-0.873)
	NS
	
	

	
	Other
	1.543 (0.203-11.715)
	NS
	
	

	
	Not recorded
	0 (0-.)
	NS
	
	

	Frequency of opioid use in month prior to treatment
	No use in the past month
	-
	NS
	
	

	
	Once a week or less
	0.326 (0.054-1.973)
	NS
	
	

	
	2-6 days per week
	0.933 (0.252-3.454)
	NS
	
	

	
	Daily
	0.584 (0.176-1.942)
	NS
	
	

	
	Unknown
	1.71 (0.448-6.533)
	NS
	
	

	Polysubstance use
	Yes
	2.07 (1.176-3.645)
	0.012
	Excluded from the final model

	
	No
	-
	
	
	

	Number of problem substances reported
	One substance
	-
	0.059
	
	

	
	Two substances
	1.588 (0.683-3.691)
	NS
	
	

	
	Three substances
	2.276 (1.078-4.803)
	0.031
	
	

	
	Four substances
	2.569 (1.094-6.029)
	0.03
	
	

	Type of additional problem substances used
	Alcohol 
	1.201 (0.509-2.834)
	NS
	
	

	
	Amphetamines
	N/A no cases 
	
	

	
	Benzodiazepines
	1.689 (0.858-3.323)
	NS
	Excluded from the final model

	
	Cannabis
	2.129 (1.129-4.014)
	0.02
	Excluded from the final model

	
	Cocaine
	1.741 (0.775-3.915)
	NS
	
	

	
	Ecstasy
	1.155 (0.28-4.772)
	NS
	
	

	
	Opioids‡
	3.192 (1.134-8.987)
	0.028
	Excluded from the final model

	
	Other substances
	2.179 (0.674-7.048)
	NS
	
	

	Ever injected
	Yes
	-
	NS
	
	

	
	No
	0.855 (0.473-1.546)
	NS
	
	

	
	Unknown
	2.609 (0.884-7.695)
	NS
	
	

	Currently injecting+
	Yes
	-
	0.022
	Excluded from the final model

	
	No
	0.598 (0.305-1.171)
	0.134
	

	
	Unknown
	1.956 (0.728-5.256)
	0.184
	

	Ever shared injecting equipment+
	Yes
	-
	
	

	
	No
	1.008 (0.31-3.279)
	NS
	

	Age first used any drug
	Years 
	0.968 (0.932-1.006)
	NS
	

	Age first used opioids
	Years 
	0.949 (0.913-0.986)
	0.008
	Excluded from the final model

	Time lag between first use of opioids and seeking treatment
	Years 
	1.034 (0.984-1.086)
	NS
	

	Treatment setting
	Outpatient
	-
	<0.001
	-
	

	
	Inpatient
	7.173 (3.539-14.536)
	<0.001
	10.093 (4.625-22.025)

	<0.001

	
	Low threshold
	N/A no cases
	
	N/A no cases
	

	
	General practitioner
	N/A no cases
	
	N/A no cases
	

	
	Prison
	0 (0-3.309)
	NS
	0 (0-.)
	NS

	Referral source
	Self
	-
	0.032
	-
	0.009

	
	Family/friends
	0.834 (0.342-2.037)
	NS
	0.304 (0.119-0.778)
	0.013

	
	Other drug treatment centre
	1.794 (0.61-5.276)
	NS
	1.71 (0.576-5.078)
	NS

	
	General practitioner
	0.221 (0.052-0.942)
	0.041
	0.386 (0.086-1.722)
	NS

	
	Hospital/other medical source
	0.726 (0.215-2.445)
	NS
	0.785 (0.232-2.654)
	NS

	
	Social services
	0.445 (0.17-1.167)
	NS
	0.409 (0.156-1.071)
	NS

	
	Court/probation service/police
	0.434 (0.059-3.214)
	NS
	0.164 (0.022-1.237)
	NS

	
	Other
	14.517 (1.707-123.46)
	0.014
	7.435 (0.865-63.922)
	NS

	
	Unknown
	2.135 (0.501-9.102)
	NS
	2.98 (0.672-13.211)
	NS

	Year commenced treatment 
	2009
	-
	0.047
	Excluded from the final model

	
	2010
	0.22 (0.07-0.694)
	0.01
	
	

	
	2011
	0.117 (0.027-0.515)
	0.005
	
	

	
	2012
	0.149 (0.038-0.573)
	0.006
	
	

	
	2013
	0.251 (0.07-0.896)
	0.033
	
	

	
	2014
	0.265 (0.087-0.81)
	0.02
	
	

	
	2015
	0.394 (0.133-1.168)
	NS
	
	

	Cluster grouping
	1
	-
	NS
	Excluded from the final model

	
	2
	3.272 (1.218-8.792)
	0.019
	

	
	3
	1.952 (0.709-5.371)
	NS
	

	
	4
	2.294 (0.817-6.437)
	NS
	

	
	5
	2.142 (0.865-5.302)
	NS
	


‡ Other types of opioid drugs used in addition to the main problem. 
† injectors only.
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Table A4‑6  Counselling only modality: Cox regression models predicting treatment retention: hazard ratios, confidence interval and level of significance
	Characteristic
	Values
	Univariate analysis
	Final multivariate model 

	
	
	Hazard ratio
 (95% CI for Odds ratio)
	p
	Hazard ratio
 (95% CI for Odds ratio)
	p

	Age entering treatment
	Years
	0.986 (0.979-0.993)
	<0.001
	0.985 (0.977-0.992)
	<0.001
	

	Gender
	Male
	-
	
	Excluded from the final model

	
	Female
	1.269 (1.135-1.419)
	<0.001
	
	

	Employment status
	Regular employment
	-
	<0.001
	-
	<0.001

	
	Student
	0.879 (0.52-1.487)
	NS
	0.786 (0.451-1.371)
	NS

	
	Retired/disability/at home
	0.639 (0.5-0.815)
	<0.001
	1.073 (0.789-1.46)
	NS

	
	Unemployed
	1.495 (1.224-1.825)
	<0.001
	1.514 (1.229-1.865)
	<0.001

	
	Other
	1.084 (0.74-1.588)
	NS
	1.208 (0.816-1.788)
	NS

	
	Unknown
	1.217 (0.697-2.126)
	NS
	1.133 (0.647-1.982)
	NS

	Living arrangements
	Alone
	-
	<0.001
	Excluded from the final model

	
	Parents or family
	1.213 (1.01-1.456)
	0.038
	

	
	Alone with child/
partner and child
	1.071 (0.875-1.31)
	NS
	

	
	With partner
	0.968 (0.751-1.246)
	NS
	

	
	Friends
	1.372 (0.949-1.983)
	NS
	

	
	Other
	0.729 (0.597-0.89)
	0.002
	

	
	Unknown
	2.702 (1.499-4.868)
	0.001
	

	Left before age 16 years
	Yes
	-
	
	
	

	
	No
	0.998 (0.891-1.118)
	NS
	
	

	Level of education
	Never went to school/some primary level
	-
	NS
	
	

	
	Completed primary level
	1.156 (0.883-1.513)
	NS
	
	

	
	Completed second level 
	1.19 (0.924-1.533)
	NS
	
	

	
	Completed third level 
	1.236 (0.867-1.763)
	NS
	
	

	
	Still in education
	0.842 (0.487-1.456)
	NS
	
	

	
	Unknown
	1.171 (0.87-1.577)
	NS
	
	

	Resident in
	Dublin
	1.036 (0.92-1.166)
	NS
	

	
	Outside Dublin
	-
	
	

	Main type of problem opioid
	Heroin
	-
	
	

	
	Other opioids
	0.999 (0.863-1.156)
	NS
	
	

	Route of opioid administration 
	Inject
	-
	0.059
	 -
	0.001

	
	Smoke
	1.21 (1.059-1.383)
	0.005
	1.229 (1.073-1.407)
	0.003

	
	Eat or drink
	1.155 (0.968-1.379)
	NS
	1.399 (1.148-1.705)
	0.001

	
	Other
	1.106 (0.275-4.452)
	NS
	1.763 (0.407-7.643)
	NS

	
	Not recorded
	0 (0-2.183)
	NS
	1.844 (1.269-2.680)
	NS

	Frequency of opioid use in month prior to treatment
	No use in the past month
	-
	<0.001
	-
	NS

	
	Once a week or less
	1.254 (0.99-1.588)
	NS
	1.143 (0.901-1.45)
	NS

	
	2-6 days per week
	1.361 (1.15-1.612)
	<0.001
	1.128 (0.946-1.346)
	NS

	
	Daily
	1.339 (1.174-1.527)
	<0.001
	1.088 (0.943-1.255)
	NS

	
	Unknown
	1.283 (1.01-1.63)
	0.041
	0.78 (0.6-1.016)
	NS

	Polysubstance use
	Yes
	1.069 (0.958-1.194)
	NS
	

	
	No
	-
	
	
	

	Number of problem substances reported

	One substance
	-
	NS
	
	

	
	Two substances
	1.078 (0.942-1.234)
	NS
	
	

	
	Three substances
	1.109 (0.961-1.281)
	NS
	
	

	
	Four substances
	0.994 (0.838-1.179)
	NS
	
	

	Type of additional problem substances used
	Alcohol 
	1.097 (0.952-1.263)
	NS
	
	

	
	Amphetamines
	0.96 (0.586-1.571)
	NS
	
	

	
	Benzodiazepines
	0.984 (0.867-1.117)
	NS
	

	
	Cannabis
	1.115 (0.995-1.25)
	NS
	

	
	Cocaine
	0.826 (0.712-0.959)
	0.012
	Excluded from the final model

	
	Ecstasy
	0.82 (0.629-1.069)
	NS
	
	

	
	Opioids‡
	1.239 (1.021-1.504)
	0.03
	Excluded from the final model

	
	Other substances
	1.209 (0.968-1.51)
	NS
	
	

	Ever injected
	Yes
	-
	0.009
	Excluded from the final model

	
	No
	1.195 (1.067-1.338)
	0.002
	
	

	
	Unknown
	1.138 (0.847-1.527)
	NS
	
	

	Currently injecting+
	Yes
	-
	NS
	

	
	No
	1.007 (0.863-1.175)
	NS
	

	
	Unknown
	0.916 (0.676-1.243)
	NS
	

	Ever shared injecting equipment+
	Yes
	-
	
	

	
	No
	1.031 (0.849-1.251)
	NS
	

	Age first used any drug
	Years 
	0.994 (0.985-1.002)
	NS
	

	Age first used opioids
	Years 
	0.998 (0.991-1.006)
	NS
	

	Time lag between first use of opioids and seeking treatment
	Years 
	0.982 (0.973-0.992)
	<0.001
	Excluded from the final model

	Treatment setting
	Outpatient
	-
	<0.001
	 -
	<0.001

	
	Inpatient
	1.46 (1.287-1.656)
	<0.001
	1.479 (1.288-1.698)
	<0.001

	
	Low threshold
	1.374 (0.93-2.031)
	0.111
	1.309 (0.882-1.942)
	NS

	
	General practitioner
	N/A no cases
	
	N/A no cases
	

	
	Prison
	0.422 (0.342-0.521)
	<0.001
	0.558 (0.4-0.778)
	0.001

	Referral source
	Self
	-
	<0.001
	Excluded from the final model

	
	Family/friends
	1.028 (0.828-1.277)
	NS
	
	

	
	Other drug treatment centre
	1.314 (1.051-1.642)
	0.017
	
	

	
	General practitioner
	0.797 (0.651-0.976)
	0.028
	
	

	
	Hospital/other medical source
	0.951 (0.762-1.187)
	NS
	
	

	
	Social services
	1.074 (0.902-1.279)
	NS
	
	

	
	Court/probation service/police
	0.89 (0.719-1.102)
	NS
	
	

	
	Other
	0.546 (0.445-0.672)
	<0.001
	
	

	
	Unknown
	1.341 (0.923-1.948)
	NS
	
	

	Year commenced treatment 
	2009
	-
	0.048
	

	
	2010
	0.749 (0.616-0.911)
	0.004
	
	

	
	2011
	0.972 (0.796-1.187)
	NS
	
	

	
	2012
	0.902 (0.738-1.101)
	NS
	
	

	
	2013
	0.84 (0.683-1.034)
	NS
	
	

	
	2014
	0.863 (0.683-1.092)
	NS
	
	

	
	2015
	0.942 (0.759-1.17)
	NS
	
	

	Cluster grouping
	1
	-
	NS
	

	
	2
	1.107 (0.923-1.327)
	NS
	

	
	3
	1.048 (0.854-1.285)
	NS
	

	
	4
	0.984 (0.826-1.171)
	NS
	

	
	5
	0.939 (0.795-1.108)
	NS
	


‡ Other types of opioid drugs used in addition to the main problem. 
† injectors only.



[bookmark: _Toc2458912][bookmark: _Toc5976198][bookmark: _Toc7018755][bookmark: _Toc15332023]Table A4‑7  Other psychosocial interventions modality: Cox regression models predicting treatment retention: hazard ratios, confidence interval and level of significance
	Characteristic
	Values
	Univariate analysis
	Final multivariate model 

	
	
	Hazard ratio
 (95% CI for Odds ratio)
	p
	Hazard ratio
 (95% CI for Odds ratio)
	p

	Age entering treatment
	Years
	0.992 (0.984-1.000)
	0.051
	Excluded from the final model

	Gender
	Male
	-
	
	

	
	Female
	0.911 (0.789-1.051)
	NS
	
	

	Employment status
	Regular employment
	-
	NS
	
	

	
	Student
	0.685 (0.383-1.226)
	NS
	
	

	
	Retired/disability/at home
	0.932 (0.659-1.317)
	NS
	
	

	
	Unemployed
	0.953 (0.732-1.241)
	NS
	
	

	
	Other
	0.447 (0.253-0.788)
	NS
	
	

	
	Unknown
	1.113 (0.632-1.961)
	NS
	
	

	Living arrangements
	Alone
	-
	NS
	

	
	Parents or family
	1.043 (0.835-1.302)
	NS
	

	
	Alone with child/
partner and child
	1.207 (0.941-1.548)
	NS
	

	
	With partner
	0.914 (0.682-1.224)
	NS
	

	
	Friends
	0.882 (0.6-1.298)
	NS
	

	
	Other
	0.974 (0.764-1.242)
	NS
	

	
	Unknown
	1.215 (0.695-2.124)
	NS
	

	Left before age 16 years
	Yes
	-
	
	-
	

	
	No
	0.816 (0.704-0.945)
	0.007
	0.803 (0.69-0.935)
	0.005

	Level of education
	Never went to school/some primary level
	-
	NS
	
	

	
	Completed primary level
	1.136 (0.782-1.65)
	NS
	
	

	
	Completed second level 
	0.89 (0.622-1.275)
	NS
	
	

	
	Completed third level 
	0.751 (0.454-1.242)
	NS
	
	

	
	Still in education
	0.72 (0.384-1.349)
	NS
	
	

	
	Unknown
	1.187 (0.813-1.733)
	NS
	
	

	Resident in
	Dublin
	1.446 (1.238-1.689)
	<0.001
	1.279 (1.061-1.543)
	0.01

	
	Outside Dublin
	-
	
	
	

	Main type of problem opioid
	Heroin
	-
	
	Excluded from the final model

	
	Other opioids
	1.254 (1.023-1.538)
	0.030
	
	

	Route of opioid administration 
	Inject
	-
	0.002
	Excluded from the final model

	
	Smoke
	1.279 (1.105-1.481)
	0.001
	
	

	
	Eat or drink
	1.498 (1.196-1.877)
	<0.001
	
	

	
	Other
	0.000 (0.000-5.650)
	NS
	
	

	
	Not recorded
	1.498 (0.873-2.569)
	NS
	
	

	Frequency of opioid use in month prior to treatment
	No use in the past month
	-
	0.012
	-
	0.002

	
	Once a week or less
	1.209 (0.886-1.65)
	NS
	1.206 (0.845-1.721)
	NS

	
	2-6 days per week
	1.107 (0.894-1.371)
	NS
	1.424 (1.101-1.841)
	0.007

	
	Daily
	1.183 (1.001-1.399)
	NS
	1.453 (1.172-1.801)
	0.001

	
	Unknown
	1.868 (1.308-2.669)
	0.001
	1.949 (1.28-2.968)
	0.002

	Polysubstance use
	Yes
	0.886 (0.776-1.011)
	NS
	

	
	No
	-
	
	
	

	Number of problem substances reported
	One substance
	-
	NS
	
	

	
	Two substances
	0.855 (0.731-1.001)
	NS
	
	

	
	Three substances
	0.927 (0.771-1.114)
	NS
	
	

	
	Four substances
	0.91 (0.716-1.158)
	NS
	
	

	Type of additional problem substances used
	Alcohol 
	0.937 (0.774-1.134)
	NS
	
	

	
	Amphetamines
	0.63 (0.347-1.142)
	NS
	
	

	
	Benzodiazepines
	0.966 (0.828-1.128)
	NS
	

	
	Cannabis
	0.895 (0.772-1.037)
	NS
	

	
	Cocaine
	1.13 (0.925-1.38)
	NS
	

	
	Ecstasy
	1.1 (0.755-1.604)
	NS
	
	

	
	Opioids‡
	0.917 (0.687-1.223)
	NS
	

	
	Other substances
	0.886 (0.607-1.293)
	NS
	
	

	Ever injected
	Yes
	-
	0.002
	Excluded from the final model

	
	No
	1.205 (1.052-1.38)
	0.007
	
	

	
	Unknown
	1.56 (1.147-2.123)
	0.005
	
	

	Currently injecting+
	Yes
	-
	<0.001
	 -
	<0.001

	
	No
	1.238 (1.061-1.446)
	0.007
	1.311 (1.082-1.588)
	0.006

	
	Unknown
	2.254 (1.601-3.174)
	<0.001
	2.383 (1.502-3.782)
	<0.001

	Ever shared injecting equipment+
	Yes
	-
	
	

	
	No
	0.992 (0.811-1.214)
	NS
	

	Age first used any drug
	Years 
	1.009 (0.997-1.02)
	NS
	

	Age first used opioids
	Years 
	0.997 (0.987-1.007)
	NS
	

	Time lag between first use of opioids and seeking treatment
	Years 
	0.999 (0.989-1.009)
	NS
	

	Treatment setting
	Outpatient
	-
	<0.001
	 -
	0.008

	
	Inpatient
	1.003 (0.824-1.221)
	NS
	0.991 (0.784-1.253)
	NS

	
	Low threshold
	0.646 (0.552-0.755)
	<0.001
	0.752 (0.622-0.908)
	0.003

	
	General practitioner
	1.242 (0.555-2.779)
	NS
	0.768 (0.333-1.773)
	NS

	
	Prison
	0.732 (0.468-1.146)
	NS
	0.584 (0.361-0.943)
	0.028

	Referral source
	Self
	-
	NS
	

	
	Family/friends
	0.864 (0.679-1.099)
	NS
	
	

	
	Other drug treatment centre
	0.851 (0.671-1.08)
	NS
	
	

	
	General practitioner
	1.115 (0.824-1.509)
	NS
	
	

	
	Hospital/other medical source
	1.419 (1.047-1.923)
	NS
	
	

	
	Social services
	1.107 (0.903-1.357)
	NS
	
	

	
	Court/probation service/police
	0.97 (0.742-1.269)
	NS
	
	

	
	Other
	0.974 (0.719-1.318)
	NS
	
	

	
	Unknown
	0.701 (0.313-1.571)
	NS
	
	

	Year commenced treatment 
	2009
	-
	<0.001
	 -
	<0.001

	
	2010
	0.474 (0.37-0.607)
	<0.001
	0.422 (0.314-0.568)
	<0.001

	
	2011
	0.69 (0.533-0.894)
	0.005
	0.674 (0.496-0.917)
	0.012

	
	2012
	0.54 (0.42-0.695)
	<0.001
	0.495 (0.369-0.665)
	<0.001

	
	2013
	0.545 (0.425-0.7)
	<0.001
	0.53 (0.397-0.71)
	<0.001

	
	2014
	0.648 (0.517-0.812)
	<0.001
	0.657 (0.501-0.86)
	0.002

	
	2015
	0.492 (0.378-0.641)
	<0.001
	0.505 (0.37-0.689)
	<0.001

	Cluster grouping
	1
	-
	NS
	

	
	2
	0.836 (0.66-1.06)
	NS
	

	
	3
	0.808 (0.614-1.064)
	NS
	

	
	4
	0.715 (0.564-0.906)
	NS
	

	
	5
	0.833 (0.666-1.043)
	NS
	


‡ Other types of opioid drugs used in addition to the main problem. 
† injectors only.



Appendix 5
Table A5‑1  Post hoc analysis of treatment modality by place of residence 
	Treatment modality
	Resides in Dublin
	Resides outside Dublin
	Total
	Test of significance

	
	N
	%
	N
	%
	N
	%
	

	Opioid substitution
	
	
	
	
	
	
	NS

	
	147
	12.7
	466
	13.1
	613
	13.0
	

	Structured detoxification
	13
	1.1
	95
	2.7
	108
	2.3
	45.883 (p<0.001)

	Counselling only
	717
	61.9
	1797
	50.4
	2514
	53.2
	45.883 (p<0.001)

	Other psychosocial interventions
	282
	24.3
	1205
	33.8
	1487
	31.5
	9.336 (p=0.002)

	Total
	1159
	100.0
	3563
	100.0
	4722
	100.0
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February 2015, we are pleased to inform you that the above project has been
approved without further audit.

Yours sincerely,

pp S Roo

Dr. Ruth Pilkington

Chairperson

Faculty Research Ethics Committee
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To whom it may concern

Ms Anne Marle Carew has been accepted as 3 PhD candidate i the Schoolof Nursing and Miduifery, Trinity
College from September 2014. Part of her research wil nvolve secondary analyss of da from one of the HRB's
heslth nformation systems, th Ntional Drug Treatment Reporting System NDTRS). Ms Carew wil fllow the
protocals lsd down by the HRB for accessing data rom the NDTRS and which are avaiable from the KR
website at wwuhrbie. Key issues o note i making this data vailable are:

The datase s secondary national data which s an anonyimised and unliked.
Each treatment service returning NOTRS data has obtained informed consent from each lient i order
for thei information o be recorded on the NDTRS. The dataset contains no personaly identifable
information.

o further ensure anonymity, small numibers (14 cases) will not be reported.

The dataset will incude anonyrmised and unlinked records up to 2017.

“The pincipa Investigator il have no contact with clients.

The HRB supports the useof the data forthe purposes outined nthe proposal as the organisation has,as part
oftsramit,the use and promorion of the use o healt information fr research purposes.

Yours sincerely

Sarah Craig
Head of National HealthInformation Systems.
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