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                        Original Article    

 Methadone-maintained patients in primary care have higher 
rates of chronic disease and multimorbidity, and use health 
services more intensively than matched controls  

    John     O ’ Toole   1  ,      R ó is í n     Hambly   1  ,      Anne-Marie     Cox   1  ,      Brendan     O ’ Shea   1    &       Catherine     Darker   2         

  1 TCD/HSE Specialist Training Programme in General Practice, Department of Public Health  &  Primary Care, Trinity College Centre 
for Health Sciences, Tallaght Hospital, Tallaght, Dublin 24, Ireland,  2  Department of Public Health  &  Primary Care, 
Trinity College Centre for Health Sciences, Tallaght, Dublin 24, Ireland                             

  ABSTRACT 
  Background:  Methadone maintenance treatment in primary care is cost-eff ective and improves outcomes for opiate-dependent 
patients. A more developed understanding of the evolving needs of this important cohort will facilitate further improvements in 
their integrated care within the community. 
  Objectives:  The aim of this study was to compare the burden of chronic disease, multi-morbidity and intensity of health-service use 
between methadone-maintained patients (MMPs) and matched controls in primary care. 
  Methods:  This is a retrospective matched case-control design. Data on chronic disease and health service use was collected in 13 
computerized GP surgeries on 414 patients (207 MMPs and 207 controls). Twelve months of records were examined. MMPs were 
compared with controls matched by gender, age, socio-economic status (SES) and GP surgery. 
  Results:  MMPs suff ered more chronic disease (OR    �    9.1, 95% CI: 5.4 – 15.1,  P     �    0.001) and multi-morbidity (OR    �    6.6, 95% 
CI: 4.3 – 10.2,  P     �    0.001). They had higher rates of respiratory, psychiatric and infectious disease. MMPs of lower SES had more 
chronic disease than their peers (OR    �    7.2, 95% CI: 2.4 – 22.0,  P     �    0.001). MMPs attended the doctor more often with medical 
problems (OR    �    15.4, 95% CI: 8.2 – 28.7,  P     �    0.001), with a frequent requirement to have medical issues addressed during 
methadone-management visits. Their care generated more telephone calls (OR    �    4.4, 95% CI: 2.8 – 6.8,  P     �    0.001), investigations 
(OR    �    1.8, 95% CI: 1.2 – 2.7,  P     �    0.003), referrals (2.6, 95% CI: 1.7 – 4.0,  P     �    0.001), emergency department visits (2.1, 95% CI: 1.3 – 3.6, 
 P     �    0.004), outpatient attendances (2.3, 95% CI: 1.51 – 1.43,  P     �    0.001) and hospital admissions (3.6, 95% CI: 1.6 – 8.1,  P     �    0.001). 

  Conclusion:  Correcting for routine methadone care and drug-related illnesses, MMPs had a higher burden of chronic disease and 
used both primary and secondary health services more intensively than matched controls.  

  Keywords:    Methadone  ,   primary health care  ,   chronic disease  ,   health care costs  ,   health policy   

  INTRODUCTION 

 The European Monitoring Centre for Drugs and Drug 
Addiction estimates the current prevalence of problem 
opioid use in Europe at 0.41% of the adult population 
(1). This equates to 1.4 million problem opioid users, of 

whom 197 000 are in specialized treatment for opiate 
use. Ireland has the highest rate of problem opiate 
use in Europe at 7 cases per 1000 of the population, 
however, of these only 60% are currently in treatment 
(2). In view of this discrepancy, a recent review of the 
Irish Opioid Treatment Protocol advocates expansion of 
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KEY MESSAGES:

·   Methadone-maintained patients (MMPs) have more chronic disease and use health services more intensively than controls, 
independent of drug-related care. 

·    Methadone maintenance programme design should be cognisant of the broad range of services MMPs receive from 
their GP. 

·    Resource allocation and health policy must support GPs in providing such services. 
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community methadone services, backed by initiatives to 
foster greater GP participation in this area (3). 

 Methadone maintenance treatment (MMT) is eff ec-
tive in opioid dependence (4,5). Benefi ts include reten-
tion in treatment, reductions in heroin use and risk 
behaviours, improvements in health, social and criminal 
justice outcomes, and savings to society (6 – 11). Stable 
patients requiring MMT can be managed eff ectively in 
primary care settings (12 – 16). 

 A paucity of objective data exists concerning health 
service use among methadone-maintained patients 
(MMPs). Large quantitative studies, which explicitly 
examine chronic disease and multimorbidity in MMPs 
are also lacking in the international literature. Patients 
with a history of opiate dependence subjectively 
report poorer physical health than controls in 
self-rated health studies, and higher rates of mental 
illness and addiction (17 – 19). Prescribing patterns 
indicate that older MMPs ( �    50 years) are more likely 
to have COPD and depression (20). A high prevalence 
of mood disorders and substance use has been 
identified among opioid addicts maintained on 
buprenorphine (21). 

 The aim of the current study is to compare the bur-
den of chronic disease and multi-morbidity, and the rate 
of health-service utilization, between MMPs and matched 
controls in primary care. An Irish pilot study of modest 
sample size examined this area and found a trend 
towards higher levels of chronic disease and multi-
morbidity, and higher levels of health service use among 
MMPs (22). The current study builds upon this prelimi-
nary work by obtaining a larger sample size and provid-
ing a greater breadth and depth of information about 
health service utilization by MMPs.   

 METHODS  

 Design 

 A matched case-control design of MMPs attending 
13 primary care medical teaching practices in Dublin, 
Ireland was conducted. Ethical approval was received 
from the ethics committee of the Trinity College Dublin 
 &  Health Service Executive (TCD/HSE) Specialist Training 
Programme in General Practice.   

 Sample size 

 A power calculation was conducted during the study 
design phase. Based on between-subjects diff erences 
using a standard  t -test, it was estimated that a sample 
of 180 MMPs would be required for an 80% power to 
detect diff erences in rates of chronic disease and health 
service utilization versus controls. The fi nal sample size 
exceeded this target.   

 Selection of practices, patients and matched controls 

 The research network of the TCD/HSE GP Training 
Scheme consists of GP practices, which have undertaken 
a commitment to training GP registrars and facilitating 
research, widely distributed throughout the greater 
Dublin area. Within this network, 13 practices equipped 
with electronic patient records are involved in the provi-
sion of MMT. All 13 practices agreed to participate in this 
study, amounting to a pool of 230 MMPs. Patients were 
included if they attended the practice for both MMT and 
primary health care for at least one year prior to data 
collection. Sixteen MMPs did not meet these inclusion 
criteria. In total 414 patients were included in the fi nal 
analyses; 207 MMPs, and 207 matched controls. 

 In Ireland MMT visits are free for all patients; other-
wise a two-tiered system of payment exists for general 
medical care. Thirty-eight per cent of the population are 
entitled to free medical care under the General Medical 
Services scheme (GMS) based on means testing (23).
The remainder pays directly for their medical care and 
are referred to as private patients. GMS eligibility was 
thus included in the matching process as a surrogate 
marker for socio-economic status. Patients were matched 
according to practice to mitigate possible eff ects of geo-
graphic variability in consulting habits and deprivation 
levels. MMPs and controls were also matched according 
to sex and age.   

 Data collection 

 Data was collected from electronic patient medical 
records in participating practices by three researchers. 
Demographic details relating to age, sex and GMS 
eligibility were collected. Chronic disease data included 
number and type of chronic diseases, number of repeat 
medications and information regarding smoking, alco-
hol, non-opiate substance use and obesity. Health ser-
vice utilization data included number and nature of GP 
and nurse consultations, telephone calls to and from the 
practice, referrals to and attendances at outpatient ser-
vices, emergency department attendances, acute admis-
sions, and out-of-hours GP service use. Multi-morbidity 
was defi ned as two or more chronic diseases (24). 

 The data collection template used by the research 
team was piloted to ensure consistency and clarity. Inter-
rater reliability was tested with a random sample of 10 
methadone patients and 10 matched controls resulting 
in a Cohen ’ s Kappa co-effi  cient of 0.97, indicating excel-
lent congruence amongst data extractors.   

 Data analysis 

 Data was analysed using SPSS version 20. Basic descrip-
tive statistics were used to analyse demographics. 
Chronic disease and health service utilization patterns 
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were investigated using independent samples  t -tests, 
Pearson chi-squared tests, risk estimation, and binary 
logistic regression (25). Results were expressed as chi-
squares with  P -values, means with  t - and  P -values and 
odds ratios with 95% confi dence intervals.    

 RESULTS  

 Demographics 

 There were no diff erences between MMPs and controls 
with respect to age (mean age    �    39.2 years,  t     �     � 0.009, 
 P     �    0.992), gender or GMS Status ( χ  2        �    0.000,  P     �    1.0, in 
both cases). Forty-three per cent of the sample was 
female, 57% were male; 16% were private patients, and 
84% were GMS eligible. Mean dose of methadone among 
MMPs was 72.6 mgs (SD    �    25.7 mgs), and mean duration 
of MMT was 8.2 years (SD    �    4.0 years).   

 Chronic disease and multi-morbidity 

 MMPs were more likely to have chronic diseases and mul-
timorbidity than controls (Table 1). They had 2.0 chronic 
diseases on average, compared to 0.9 for controls, and 
2.6 repeat medicines versus 1.4 for controls. MMPs were 
more likely to smoke, consume alcohol excessively and 
use potentially addictive substances such as benzodiaz-
epines, Z-hypnotics, or non-opiate street drugs. 

 MMPs were more likely to have psychiatric illness ,  
respiratory disease ,  and infectious disease (Table 2). 
MMPs were more likely to be obese. They had a lower 
mean number of cardiovascular diseases 0.06 (SD    �    0.25) 
than controls 0.14 (SD    �    0.5)  t     �     � 2.0  P     �    0.04. No dif-
ferences were found with respect to endocrine or  ‘ other ’  
chronic diseases.   

 Health service utilization 

 MMPs had a mean of 32.4 primary care visits annually 
(of which 30.3 involved methadone assessments), 

compared to 3.4 visits for controls. To help delineate 
use of primary care services, we defi ned three catego-
ries of patient assessment, which were not mutually 
exclusive, i.e.  ‘ medical, ’   ‘ nursing, ’  and  ‘ methadone ’  
assessments (Table 3). Overall, MMPs were more likely 
than controls to require medical assessments and 
nursing assessments, 87% of medical and 20% nursing 
assessments happened during a scheduled methadone 
consultation. Nursing involvement in MMT provision 
was low overall, averaging 2.4 nurse methadone visits 
per MMP annually. 

 MMPs were more likely to generate practice tele-
phone calls, to have investigations organized by the 
practice and to require referral to OPD services by their 
GP. MMPs were more likely to attend hospital outpa-
tient services, to attend the emergency department, 
and to be admitted to hospital. No diff erence was found 
in out-of-hours service use. 

 Hierarchical binary logistic regression was performed 
to assess the risk of chronic disease conferred by being 
an MMP, controlling for the eff ects of gender, age, GMS 
status, smoking status and drug-related infections. The 
model was statistically signifi cant ( χ  2  53.1,  P     �    0.001). It 
explained between 30.0% and 41.1% of the variance in 
chronic disease, and correctly classifi ed 74.8% of 
cases. Being an MMP carried an odds ratio of 7.3 (95% 
CI: 4.1 – 13.1) for chronic disease. 

  Table 1. Comparison of methadone maintained patients (MMPs, 
 n     �    207) and controls ( n     �    207) by presence of chronic diseases and 
related factors.  

Odds ratio MMP/control 
(95%CI)   χ 2  P -value

Chronic disease 9.1 (5.4 – 15.1) 83.9  �    0.001

Chronic disease 
(excluding HIV/hepatitis 
B/hepatitis C)

4.2 (2.7 – 6.4) 44.8  �    0.001

Multimorbidity 6.6 (4.3 – 10.2) 79.1  �    0.001
Repeat meds 5.8 (3.7 – 8.9) 66.1  �    0.001
Smoking 4.8 (3.2 – 7.2) 57.3  �    0.001
Alcohol excess 2.9 (1.6 – 5.2) 14.1  �    0.001
Substance use 141.2 (63.3 – 315.3) 276.1  �    0.001

  Table 2. Comparison of methadone maintained patients (MMPs, 
 n     �    207) and controls ( n     �    207) by chronic disease subtype.  

Odds ratio MMP/control 
(95%CI)   χ 2  P -value

Psychiatric disease 6.1 (3.9 – 9.3) 72.4  �    0.001
Respiratory disease 3.3 (1.9 – 5.9) 18.5  �    0.001
Infectious disease 118.5 (28.8 – 489.9) 144.6  �    0.001
Obesity 1.7 (1.03 – 2.9) 4.3 0.038
Cardiovascular disease 0.5 (0.2 – 1.1) 2.8 0.1
Endocrine disease 1.5 (0.9 – 2.2) 2.5 0.1
Other chronic disease 0.8 (0.4 – 1.4) 0.8 0.4

  Table 3. Comparison of methadone maintained patients (MMPs, 
 n     �    207) and controls ( n     �    207) by health service use patterns.  

Odds ratio MMP/control 
(95%CI)   χ 2 P-value

Medical assessment 15.4 (8.2 – 28.7) 100.3  �    0.001
Nursing assessment 5.9 (3.7 – 9.3) 62.9  �    0.001
Phone call 4.4 (2.8 – 6.8) 46.6  �    0.001
Investigation 1.8 (1.2 – 2.7) 8.8 0.003
Referral 2.6 (1.7 – 4.0) 21.3  �    0.001
Attended OPD 2.3 (1.51 – 1.43) 15.8  �    0.001
Attended emergency 

department
2.1 (1.3 – 3.6) 8.1 0.004

Acute hospital admission 3.6 (1.6 – 8.1) 10.4 0.001
Used out-of-hours service 1.09 (0.6 – 2.0) 0.09 0.767
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increased costs for the health service above and beyond 
the known costs of MMT.   

 Strengths and limitations 

 This study involved a diverse sample of 13 methadone-
prescribing GP practices across urban and suburban 
Dublin. Methadone patients and controls were well 
matched. A high level of inter-rater reliability was 
achieved between data collectors. Given the depth of 
data collected, and the timescale examined, the sample 
size of 414 patients is considered a major strength of 
this study. 

 As this study involved chart review, the quality of the 
fi nal data is dependent on the completeness of patient 
data-recording in participating practices. Data was 
extracted from electronic patient records maintained in 
well-established, fully computerized teaching practices. 
Each consultation and all correspondence were read 
and analysed individually. This approach is thought to 
provide more accurate prevalence data than other strat-
egies, such as questionnaires or analysis of administra-
tive data at a population level (26,27). 

 It is possible that certain underestimations occurred, 
although these predominantly aff ected the methadone 
group. Specialist medicines prescribed through outpa-
tient clinics were not found to be systematically docu-
mented in the GP chart; thus only regular medications 
prescribed in the GP practices were analysed. Examples 
of medications, which were not included, were antiviral 
regimes for patients suff ering from HIV or hepatitis C, 
anti-epileptic medications, and certain specialist psychi-
atric medications. Outpatient attendance rates were cal-
culated from outpatient correspondence scanned into 
the patient record. Delays in such correspondence are 
common in the Irish health care system, and on certain 
occasions, correspondence does not occur. Thus, outpa-
tient attendances for both groups of patients may be 
underestimated. 

 The opioid treatment protocol requires MMPs to 
attend their GP regularly for methadone visits, which 
could theoretically increase the likelihood of disease 
documentation in their electronic records. However, the 
opposite eff ect was empirically observed during data 
collection. Medical problems among MMPs tended to 
arise as unanticipated  ‘ door-handle symptoms ’  during 
time-pressured, protocol-driven methadone appoint-
ments, rather than during a dedicated medical appoint-
ment as in the case of controls. Accordingly, 
non-methadone-related documentation in MMT visits 
tended to suff er in terms of detail.   

 Comparison with existing literature 

 Observed rates of hepatitis C (51%), smoking (69%) 
and alcohol dependence (23%) among MMPs were 

 Binary logistic regression was also performed within 
the MMP group alone. The model contained fi ve inde-
pendent variables (age, sex, GMS status, current dose of 
methadone, and smoking status). The full model con-
taining all predictors was statistically signifi cant 
( χ  2     �    30.4,  P     �    0.001), explained between 14% and 27% 
of the variance in chronic disease, and correctly classi-
fi ed 89.4% of cases. Two of the independent variables 
made a unique statistically signifi cant contribution to the 
model (GMS status and current dose of methadone). The 
strongest predictor of chronic disease was being a GMS 
patient, recording an odds ratio of 7.2 (95%CI: 2.4 – 22.0). 
A positive correlation between methadone dose and risk 
of chronic disease was found, represented by an odds 
ratio of 1.02. To express this diff erently, a 10 mg dose 
increase would incur a 1.2-fold increased risk of having 
one or more chronic diseases.    

 DISCUSSION  

 Main Findings 

 MMPs had a substantially higher burden of chronic dis-
ease and multi-morbidity than controls. This remained 
the case after removing drug-related infections from the 
analysis (Hepatitis B/C and HIV were disproportionately 
represented in the MMP group). Irrespective of the 
eff ect of gender, age, GMS status, smoking status and 
drug-related infections, being an MMP carried a 7-fold 
increased risk of having one or more chronic diseases 
compared to controls. 

 Respiratory, psychiatric and infectious disease (chiefl y 
hepatitis C) accounted for most of the surplus disease bur-
den among MMPs. MMPs who smoked had higher rates 
of respiratory disease than controls who smoked, suggest-
ing increased cigarette consumption by MMPs, or an 
increased vulnerability to their damaging health eff ects. 

 The rate of GP attendance was similar for GMS and 
private MMPs, but the former were seven times more 
likely to exhibit chronic disease. GMS MMPs raised more 
medical problems per visit, saw the nurse more often, 
and had more investigations organized by the practice. 
This suggests that GMS MMPs are a sicker cohort of 
patients than private MMPs. This may be related to 
deprivation, as GMS eligibility is a surrogate marker for 
socio-economic status. Alternatively, private MMPs may 
represent a subgroup deriving greater than average 
functional benefi t from MMT, refl ected by relative 
increases in both wealth (hence GMS ineligibility) and 
health (hence less chronic disease). 

 MMPs had higher levels of health service utilization 
at a practice and secondary care level. They generated a 
higher workload for GPs ’  and increased administrative 
tasks for primary care services. They spent more time in 
emergency departments, inpatient beds and outpatient 
clinics. These fi ndings imply that MMPs generate 
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