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Abstract

Background and aims: People who use illicit opioids have higher mortality and morbidity
than the general population. Limited quantitative research has investigated how this
population engages with health-care, particularly regarding planned and primary care.
We aimed to measure health-care use among patients with a history of illicit opioid use
in England across five settings: general practice (GP), hospital outpatient care, emergency
departments, emergency hospital admissions and elective hospital admissions.

Design: This was a matched cohort study using Clinical Practice Research Datalink and
Hospital Episode Statistics.

Setting: Primary and secondary care practices in England took part in the study.
Participants: A total of 57 421 patients with a history of illicit opioid use were identified
by GPs between 2010 and 2020, and 172 263 patients with no recorded history of illicit
opioid use matched by age, sex and practice.

Measurements: We estimated the rate (events per unit of time) of attendance and used
quasi-Poisson regression (unadjusted and adjusted) to estimate rate ratios between
groups. We also compared rates of planned and unplanned hospital admissions for diag-
noses and calculated excess admissions and rate ratios between groups.

Findings: A history of using illicit opioids was associated with higher rates of health-care
use in all settings. Rate ratios for those with a history of using illicit opioids relative to
those without were 2.38 [95% confidence interval (Cl) = 2.36-2.41] for GP; 1.99 (95%
Cl = 1.94-2.03) for hospital outpatient visits; 2.80 (95% Cl = 2.73-2.87) for emergency
department visits; 4.98 (95% Cl = 4.82-5.14) for emergency hospital admissions; and
1.76 (95% Cl=1.60-1.94) for elective hospital admissions. For emergency hospital
admissions, diagnoses with the most excess admissions were drug-related and respira-
tory conditions, and those with the highest rate ratios were personality and behaviour
(25.5, 95% Cl=23.5-27.6), drug-related (21.2, 95% Cl=20.1-21.6) and chronic
obstructive pulmonary disease (19.4, 95% Cl = 18.7-20.2).

Conclusions: Patients who use illicit opioids in England appear to access health services
more often than people of the same age and sex who do not use illicit opioids among a
wide range of health-care settings. The difference is especially large for emergency
care, which probably reflects both episodic illness and decompensation of long-term
conditions.
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INTRODUCTION

Health outcomes for people with opioid dependence diagnoses are
poor compared to the general population, including for long-term non-
communicable diseases [1, 2]. A systematic review found that mortal-
ity rates in this population were 10 times higher than in people of the
same age in the general population, and only one-third of deaths were
directly related to drugs [3]. Although relative risks of viral infections
and drug overdoses can be extremely high, non-communicable
diseases may cause more excess deaths and illness [4-7].

Initiatives to improve health outcomes in this population have typi-
cally prioritized prevention of overdoses and transmission of hepatitis C
and HIV [8]; however, there is a need to consider health-care in this
population more holistically [3, 7]. The majority of long-term conditions,
such as cancers and diabetes, are ideally diagnosed and managed by
general practitioners (GPs) [9, 10]. However, studies have found that
people who use illicit drugs have poor access to community health ser-
vices such as GPs, which may be a barrier to early diagnosis and treat-
ment of these chronic conditions. For example, studies that use
interviews and focus groups have reported on the non-monetary bar-
riers to health-care, including stigma among staff, diagnostic oversha-
dowing in which symptoms are ascribed to drug use and competing
priorities such as housing and managing drug withdrawal [11-13].

Despite this well-known poor access to health-care, limited
guantitative research has investigated how people who use illicit
drugs access health services. Some studies have shown high rates of
hospital use but these studies were conducted mainly in North
America and Australia, and few considered health-care settings other
than inpatient admissions and emergency department (ED) visits [14].

We aimed to describe rates of health-care use among patients
with a history of illicit opioids among five care settings: (a) GP,
(b) hospital outpatient care, (c) hospital EDs, (d) emergency hospital
admissions and (e) elective hospital admissions. We expected that
patients who use illicit opioids would have higher rates of emergency
health-care and lower rates of primary, elective and outpatient hospi-

tal care than those who do not use illicit opioids.

METHODS

We conducted a retrospective cohort study that compared rates of
health-care episodes among primary care patients in England with and

without a history of using illicit opioids.

Data source

Data were extracted from the Clinical Practice Research Datalink
(CPRD) Aurum and linked hospital data in England [15]. CPRD Aurum is
a database of anonymized GP health records, including approximately

13% of the England population. The CPRD Aurum database undergoes

various levels of validation and quality assurance [16]. Linkage between
primary care and hospital data is high due to the use of NHS numbers,
which are unique 10-digit numbers allocated to each patient in England,
either at birth or when care is accessed for the first time [17].

CPRD Aurum is broadly representative of the England population
in terms of age and sex, but of a slightly higher socio-economic status,
based on the Index of Multiple Deprivation (IMD) [16].

Participants

Participants joined the study at the first diagnostic code indicating
illicit opioid use, which was identified using Systematized Nomencla-
ture of Medicine Clinical Terms (SNOMED) codes. SNOMED codes
are used to classify health-care interactions in a number of settings,
including GP surgeries [18]. We identified patients who use illicit opi-
oids using SNOMED codes that represent clinical observations
(e.g. ‘heroin dependence’ or ‘opioid drug dependence’) and records of
opioid agonist therapy (OAT) (i.e. methadone or buprenorphine).
These observations are recorded by GPs either during a clinical
consultation or following information shared with the GP from
another health service. We previously published the full code list
and showed that patients meeting these criteria have similar charac-
teristics to other samples of people who use illicit opioids in the
United Kingdom, including an increasing average age (currently in
the early 40%), approximately 70% being male, and very high mortal-
ity rates [19]. We excluded participants with no recorded sex
(0.002%). We also excluded participants younger than 18 or older
than 65 years at cohort entry (4.2%) as illicit opioid use is low in
these age groups [20, 21], and therefore our code list may have
lower validity.

We aimed to study people who use illicit opioids in England,
which principally means heroin. Participation is not defined by medical
prescription of opioids such as codeine for pain relief. Other research
suggests that people who use illicit opioids often use other drugs in
addition, including prescription opioids, alcohol, cocaine and benzodi-
azepines [2, 22, 23], although we did not aim to estimate the preva-
lence of polydrug use in this cohort and these data were not analysed.

We limited follow-up to 10 years to focus upon contemporary
health-care use. Therefore, cohort entry was defined as the latest of
31 March 2010, the first record of illicit opioid use, or the partici-
pants’ entry date into the CPRD plus 12 months (a ‘washout’ period).
A washout period was used to avoid the unusual period when patients
join CPRD, which typically coincides with GP registration and may
therefore be associated with the recording of pre-existing health
problems [24]. Cohort exit was the earliest of 31 March 2020, death
or the final date when GP data are available for the patient (known as
the CPRD exit date). A graphical representation of different cases
with respect to entry and exit dates is provided in the Supporting
information, Figure S1.
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Patients with codes indicating a history of
illicit opioid use
n = 116,060

Non-missing sex

n = 116,058

\4
Patients with ‘definite’ codes
n=111,816

v

Patients with follow-up within 10 years of
the cut-off date

n = 70,539

v
Patients aged 18 — 64 at baseline
n = 67,579

Final patient cohort

n = 57,421

v \

Recorded OAT at No recorded OAT
baseline at baseline

n = 20,727 n = 36,694

FIGURE 1 Derivation of patient cohort. OAT = opioid agonist therapy.

We then created a comparison group without a history of illicit opi-
oid use. For each participant in the opioid group, we selected all patients
of the same age (+3 years), sex and primary care practice who did not
have any codes indicating illicit opioid use before the index date. From
this group, we sampled three controls. Controls could be re-used
between individuals in the opioid group but not within individuals
(a process called exposure density sampling) [25]. We matched at a ratio
of 1:3 to minimize the loss of individuals in the opioid group. Controls
were assigned the same entry date as their matched counterpart. Con-
trols who subsequently had illicit opioid use recorded were censored

(n = 493, 0.29%). A flow-chart of study participants is shown in Figure 1.

Variables

The outcome was the count of visits among five health-care settings
for the inclusive period between a participant’s entry and exit date:
GP, hospital outpatient care, hospital ED, elective hospital admissions
and emergency hospital admissions.

We grouped hospital admissions (elective and emergency) by Inter-
national Statistical Classification of Disease and Related Health Prob-
lems (ICD)-10 primary diagnosis. First, we identified admissions due to

drug poisoning using the Office for National Statistics (ONS) definition

Missing sex

n=2

Patients with codes classified as ‘probable’
illicit opioid use (e.g. injection of
unspecified illicit drugs)

n = 4,242

Patients with follow-up ending before 31st
March 2010 (10 year before cut-off date)

n = 41,277

Aged <18 or 265 years at baseline
n = 2,960

Patients with fewer than 3 matched patients
in the exposed cohort

n = 10,158

for identifying drug-related deaths alongside ICD-10 codes T36-T50
(poisoning by adverse effect of and underdosing of drugs, medicaments
and biological substances) [26]. We grouped the remaining hospital
admissions using the categories included in two prior studies investigat-
ing cause of death and hospital admissions in a similar population [7,
27]. Additional categorization was included for diseases of the musculo-
skeletal system and the genitourinary system, given the high number of
admissions. We did not analyse hospital outpatient and ED episodes by
specific diagnosis, due to high levels of missing data (> 90%).

We defined comorbidity as the number of unique ICD-10 chapters
recorded in hospital admissions during the 5 years prior to cohort entry.
We used this time limit to ensure that comorbidity is measured over a
standardized duration for all patients. We excluded ICD-10 chapters
that cover transient conditions and may not be reflective of comorbid-
ity (chapters 1, 15-16 and 18-21). We also excluded diagnoses of
opioid-related disorders (F11), as this was the primary condition of
interest in the exposed cohort. This method captures a greater distribu-
tion of morbidity than indices such as the Charlson Comorbidity Index
(CCI), particularly when using administrative data, and is less susceptible
to changes in treatment (for example, the CCl places high weighting on
HIV due to its design prior to effective treatment) [28, 29].

For descriptive purposes, we analysed the following at

cohort entry: age (years), sex (male, female), geographical region (East
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Midlands, East of England, London, North East, North West, South
East Coast, South West, Southern Central, West Midlands, Yorkshire
and the Humber, Missing), ethnicity [White, Black (African, Caribbean
or Other), Asian (Chinese, Indian, Bangladeshi, Pakistani and Other),
Mixed and Other/Unknown [30]] and neighbourhood deprivation
(quintiles). Patient ethnicity was derived from hospital episodes [31].
Where patients had varying ethnicity between episodes, the most fre-
quently recorded value was used. If this was ‘unknown’, the second
most frequently recorded ethnicity was used. In the case of no major-
ity, the derived ethnicity was recorded as ‘unknown’; patients with no
hospital episodes in the study follow-up were recorded as ‘missing’.
Neighbourhood deprivation was calculated using a participant’s regis-
tered address at cohort entry with the IMD [32]. Patients were cate-
gorized into five quintiles, with the lowest quintile (1) representing
the least deprived. We also recorded history of receiving OAT prior to
cohort entry [7].

Analysis

We described patient characteristics at cohort entry. Rates of
resource use were calculated as the sum of all events divided by
total follow-up time (patient-years). We used quasi-Poisson regres-
sion to estimate rate ratios for each health-care setting. The depen-
dent variable was the count of episodes for each patient and the
main independent variable was a binary indicator of a history of
using illicit opioids. Follow-up was included as an offset parameter to
account for differences in follow-up duration. We first adjusted for
baseline age and sex only and then additionally adjusted for comor-
bidities in a mediation analysis. The groups were matched by age
and sex, and the purpose of adjusting for these variables was to
account for any association with follow-up duration. No additional
adjustments were conducted, as the intention was to describe
health-care use in a population using illicit opioids rather than esti-
mate a causal effect [33]. We also reported the dispersion parameter
from the regression model and the proportion of patients with at
least one event as measures of concentration of events within
patients. The dispersion parameter in a quasi-Poisson regression
describes how the variance of the outcome compares to the mean,
with a higher number reflecting more participants contributing to the
outcome and a lower number reflecting fewer participants contribut-
ing to the outcome.

We then estimated expected and excess events in the opioid use
group, whereby expected admissions were the age- and sex-specific
rate of events in the comparison group multiplied by the follow-up
duration of the opioid use group, and excess admissions were the dif-
ference between the observed and expected number of admissions in
the opioid use group. For emergency and elective hospital admissions,
we repeated these steps for each primary diagnosis associated with
the admission. We also calculated incidence rate ratios (IRRs) adjust-
ing for age, sex and comorbidity for each primary diagnosis ICD-10
chapter in emergency and elective hospital admissions comparing

(a) rates of admission in the exposed versus matched cohort and

(b) rates of emergency versus elective admissions within each cohort.
We tested whether differences in health-care use were explained by
prior OAT, in which consultations may relate to prescriptions, moni-
toring of methadone and buprenorphine and psychosocial input. We
stratified the rates of resource use by records of OAT prior to cohort
entry.

This analysis does not follow a published protocol, and therefore
the results should be considered exploratory. All analyses were
conducted in R (version 4.1.1) [34].

Approvals

The study was approved by the Medicines and Health-care products
Regulatory Agency (UK) Independent Scientific Advisory Committee
(number 19_142R, under Section 251; NHS Social Care Act 2006).
This study is based in part on data from the CPRD, obtained under
licence from the UK Medicines and Health-care products Regulatory
Agency. The data were provided by patients and collected by the UK
National Health Service as part of their care and support. Individual

patient consent wass not required for this analysis.

RESULTS

A total of 57 421 patients had a history of illicit opioid use, with
a median follow-up of 2.77 years [interquartile range (IQR) = 1.04-
6.09]. We also included 172 263 matched patients without a history
of illicit opioid use (the ‘comparison group’), with a median follow-up
of 4.29 years (IQR = 1.80-7.87). The majority of patients were male
(68.4%) and the median age at cohort entry was 38.40 years
(IQR = 32.19-45.53). Demographics at baseline are reported in
Table 1.

Health-care use by setting

Health-care use was greater in the opioid use group than in the com-
parison group in all settings (Table 2). The relative difference was
greatest for emergency hospital admissions, with a rate ratio of 4.98
[95% confidence interval (Cl) = 4.82-5.14]. For the remaining health-
care settings, the rate in the opioid use group was approximately
double that of the comparison group.

Differences were partially explained by comorbidities. For
example, the adjusted rate ratio for emergency hospital admissions
reduced from 4.98 (95% Cl = 4.82-5.14) to 2.81 (95% Cl = 2.74-
2.89) after adjusting for comorbidity. The rate ratios for GP, hospital
outpatient visits and ED visits were also partially explained by comor-
bidities, but the rate remained significantly greater in the opioid
group (Table 2). The higher rate of elective hospital admissions in the
opioid use group appeared to be explained by comorbidities, reducing
from 1.76 (95% Cl = 1.60-1.94) to 0.94 (95% Cl = 0.87-1.00) after
adjustment.
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TABLE 1 Patient demographics at baseline.

History of illicit Comparison
opioid use group
n (%) n (%)
Total 57 421 (100) 172 263 (100)
Sex (matched)
Male 39 286 (68.4) 117 858 (68.4)
Female 18 135 (31.6) 54 405 (31.6)
Age (matched) (years)
18-29 8027 (14.0) 24 757 (14.4)
30-39 22 140 (38.6) 65 421 (38.0)
40-49 18 222 (31.7) 54 670 (31.7)
50-64 9032 (15.7) 27 415 (15.9)
Median (IQR) 38.4(32.2-45.5) 38.4(32.2-45.6)
Ethnicity®
White 49 794 (86.7) 114 431 (66.4)
Black 1413 (2.5) 6318 (3.7)
Asian 1468 (2.6) 8471 (4.9)
Mixed 867 (1.5) 1716 (1.0)
Other/unknown 3119 (5.4) 23 427 (13.6)
Missing 760 (1.3) 17 900 (10.4)
Region (matched)
East Midlands 1061 (1.8) 3183 (1.8)
East of England 1849 (3.2) 5547 (3.2)
London 7668 (13.4) 23 004 (13.4)
North East 3690 (6.4) 11 070 (6.4)
North West 11 801 (20.6) 35 403 (20.6)
South East Coast 2485 (4.3) 7455 (4.3)
South West 10 804 (18.8) 32412(18.8)
Southern Central 5030 (8.8) 15 090 (8.8)
West Midlands 10 224 (17.8) 30 672(17.8)
Yorkshire and the Humber 2789 (4.9) 8367 (4.9)
Missing 20 (0.0) 60 (0.0)
Comorbidity count
0 24 625 (43.0%) 126 291 (73.3%)
1 6543 (11.4%) 17 809 (10.3%)
2 5495 (9.6%) 10 797 (6.3%)
3+ 20 578 (35.9%) 17 366 (10.1%)
Median (IQR) 1(0-4) 0(0-1)
Index of Multiple Deprivation quintile
1 (least deprived) 4110(7.2) 23 095 (13.4)
2 6274 (10.9) 27 161 (15.8)
3 8691 (15.1) 30200 (17.5)
4 14 192 (24.7) 39 993(23.2)
5 (most deprived) 24 072 (41.9) 51 650 (30.0)
Missing 82(0.1) 164 (0.1)

Abbreviations: IQR = interquartile range.

?Ethnicity is derived from hospital admissions data. The most commonly
recorded value has been used, or if there was a tie, recorded as unknown.
Patients with no secondary care episodes were recorded as missing; the

opioid group has fewer missing data due to higher rates of secondary care use.

SSAL°

The greatest absolute rate of consultations was for primary care
in both the opioid use group (26 838 visits per 1000 patient-years)
and the comparison group (11 257 visits per 1000 patient-years).

Health-care use by opioid agonist treatment history

Within the opioid use group, 63.9% had prescriptions or clinical
records indicating OAT prior to study entry. Both patients with and
without a history of OAT had significantly higher rates of health-care
use than in the comparison group among all settings (Table 3). How-
ever, rates for GP visits and elective hospital admissions were signifi-
cantly higher for patients with a history of OAT compared to patients
without, and emergency care (ED visits and emergency hospital

admissions) was significantly lower.

Hospital admissions by primary diagnosis

We found evidence of excess admissions in the opioid group for 41 of
44 categories of emergency hospital admissions. The three causes
that did not have significant evidence of a difference were all in the
cancers category, which had low absolute rates of emergency hospital
admission in both groups. The greatest number of excess emergency
hospital admissions were for drug overdoses and drug-related prob-
lems (15.2%), injuries other than head injuries (5.9%); skin infections
(5.8%); chronic obstructive pulmonary disease (COPD) (4.8%); and
influenza and pneumonia (4.3%). The highest rate ratios were for per-
sonality and behavioural problems (24.38, 95% Cl = 15.51-40.58);
drug overdoses and drug-related problems (20.21, 95% Cl = 18.06-
22.69); COPD (18.55, 95% Cl = 14.77-23.57); and viral hepatitis
(13.40, 95% CI = 6.28-32.52).

We found evidence of excess admissions for 35 of 44 causes
of elective hospital admissions. For four causes of hospital admis-
sion [breast cancer, other cancers, heart conditions other than
ischaemic heart disease (IHD) and diseases of the ear], we found
evidence of a lower rate of elective admission in the opioid group
than in the comparison group. For the remaining five causes of
elective hospital admission, no statistical evidence of a difference
between groups was found. The greatest number of excess elective
hospital admissions were for renal failure (29.4%); dorsopathies
(i.e. back/spine pain) (6.8%); other musculoskeletal problems (6.6%);
and diseases of the blood and blood-forming organs (4.9%). The
large number of excess admissions for renal failure relates to a
small number of patients (0.15%) having a high number of admis-
sions. The highest rate ratios were for drug-related problems
(180.35, 95% Cl=86.59-470.00); personality and behavioural
problems (167.21, 95% Cl = 46.44-1425.22); viral hepatitis (50.89,
95% Cl = 28.51-102.03); and alcohol-related problems (26.21, 95%
Cl =17.30-41.71).

The expected and excess admissions are summarized in Figure 2
and rate ratios are summarized in Figure 3. Full details are provided in

Supporting information, Table S1.
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TABLE 2 Health-care use by setting.

Elective hospital

Emergency hospital

GP Hospital outpatient ED visits admissions admissions

Opioid group (n = 57 421)

Events 5792916 615 607 154 890 49 065 62 490

Rate/1000 PY 26 838 2852 718 227 290

% > 1 events 99.7% 57.7% 53.5% 25.0% 36.9%

Dispersion 93.5 50.7 264 87.1 9.8
Comparison group (n = 172 263)

Events 8 831 808 1126 435 201 365 101 288 45 647

Rate/1000 PY 11 257 1436 257 129 58

% 2 1 events 99.8% 56.2% 46.4% 23.1% 15.8%

Dispersion 72.3 44.8 9.8 764 6.2

Rate ratio, opioid group relative to comparison group (95% Cl)

Unadjusted 2.38(2.36-2.41) 1.99 (1.94-2.03)

Adjusted 1.83(1.81-1.85) 1.34(1.32-1.37)
Excess events in the opioid group

Unadjusted 3363 256 305 721

Adjusted 2627774 156 442

2.80(2.73-2.87)
1.96 (1.92-2.00)

99 494
75747

1.76 (1.60-1.94)
0.94 (0.87-1.00)

21 200
-3363

4.98 (4.82-5.14)
2.81(2.74-2.89)

49 932
40 278

Note: Dispersion reflects the dispersion parameter as reported in the quasi-Poisson regression, with a higher number reflecting a higher amount of
dispersion. Variables adjusted for include age (years), sex (male, female) and comorbidity (count). P-values (adjusted) for each setting: < 0.001, < 0.001,

< 0.001, 0.056 and < 0.001. P-values (unadjusted): < 0.001 for all settings.

Abbreviations: Cl = confidence interval; ED = emergency department; GP = general practice; PY = person-years.

TABLE 3 Rates of health-care use by setting, stratified by opioid agonist therapy.

Rate (episodes per person-year; 95% Cl)

No prior OAT Prior OAT No history of illicit opioid use
Setting (n =36 694) (n=20727) (n =172 263)
GP 23.16 (23.14-23.19) 31.03 (30.99-31.06) 11.26 (11.25-11.2¢6)

Hospital outpatient 2.82(2.81-2.83)
ED visits 0.78 (0.78-0.79)
0.21(0.21-0.21)
0.31 (0.30-0.31)

Elective hospital admissions

Emergency hospital admissions

2.83(2.82-2.84) 1.44 (1.43-1.44)

0.62 (0.61-0.62) 0.26 (0.26-0.26)

0.24 (0.24-0.25) 0.13(0.13-0.13)
( (

0.26 (0.26-0.26) 0.06 (0.06-0.06)

Abbreviations: Cl = confidence interval; ED = emergency department; GP = general practice; OAT = opioid agonist therapy.

DISCUSSION
Key findings

Patients with a history of using illicit opioids have higher rates of
health-care use throughout GP, ED, hospital outpatient, and hospital
emergency and elective inpatient care and had more frequent
hospital admissions for most diseases.

Contrary to our hypothesis, we found that patients with a his-
tory of using illicit opioids had substantially higher GP use: a surpris-
ing finding, as we expected illicit opioid use to be associated with

poorer access to GPs. This may be because people with a history of

using illicit opioids have greater health needs, or due to selection
bias in which people who use illicit opioids were more likely to dis-
close their opioid use to their GP if they had good health-care
access.

We also found that the high rate of GP visits in the opioid group
was not explained by management of OAT, as patients with no prior
OAT still showed significantly higher rates of GP visits than the com-
parison group. A history of OAT was associated with a higher rate of
GP and outpatient visits and a lower rate of ED visits and emergency
hospital admissions. This may reflect a beneficial effect of OAT care,
helping patients to engage with planned management of long-term
conditions [3, 35, 36].
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FIGURE 2 Expected and excess admissions for (a) elective and (b) emergency hospital admissions by diagnostic category. ?Drug-related
admissions are based on a published list of codes to identify drug-related deaths by the Office for National Statistics (ONS) [26] (F11-F16; F18-
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Comparison with prior literature

Limited quantitative research has considered primary care utilization
in this population. A study in Canada showed that patients with a sub-
stance use disorder had 4.2 times more primary care appointments
than those without [37] and a study in Australia showed that, among
heroin users, the rate of primary care utilization was higher than ED
or inpatient admissions [38].

Consistent with previous studies, we found that patients with a
history of illicit opioid use had substantially higher rates of hospital
use, particularly for ED visits and emergency hospital care [14].
Our analysis of hospital admissions found high rates of admission
throughout almost all diseases. While the highest rate ratios are for
diseases often considered drug-related, such as drug overdoses and
viral hepatitis, there were large numbers of excess admissions for

many long-term conditions. Circulatory, respiratory, digestive and

musculoskeletal conditions together accounted for a third (32.9%) of
all emergency admissions in the opioid use group and a third (32.8%)
of the excess emergency admissions. This is consistent with analyses
of cause-specific death for patients who use illicit opioids, which have
found elevated mortality rates across many infectious and non-
communicable diseases [3, 27].

Health-care use in the opioid use group appears weighted
towards emergency care, with higher rate ratios for emergency
hospital admissions and ED than other settings. This may reflect
higher rates of emergency and episodic illness (e.g. drug poisoning/
overdose, injuries and interpersonal violence) associated with the
use of criminalized and unregulated drugs; however, we found a
skew towards emergency admissions over elective admissions for
almost all diseases. This supports the findings of qualitative inter-
view studies suggesting that open access settings are more accessi-

ble for this population and that poor health-care accessibility may
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relative to the comparison group, with 95% confidence intervals represented with error bars.

lead to emergency rather than proactive management of long-term
conditions.

For most cancers, there was a lower rate of elective hospital
admissions in the opioid use group than the comparison, with the
exception of respiratory and digestive cancers (Figure 2), which aligns
with the high prevalence of tobacco use, alcohol use and hepatitis
viral infections in this population [22, 39]. The lower rates for other
cancers is likely to reflect poor access to screening, late diagnosis and
poor health-care access, as the rate of death due to cancers among
people who use illicit opioids is double that of the general population
[3, 27,40, 41].

Implications for policy and practice

There are four key implications from this study. First, the high rates of
emergency care suggest that the management of long-term conditions
in this population can be improved. For example, we found high rates
of emergency hospital admissions due to exacerbations of COPD.
Management of conditions such as COPD may be improved by having
clinics in open-access settings such as drug treatment services
(@ model that has been piloted in London, Liverpool and Sheffield,
United Kingdom [40, 41]) or through outreach clinics for people not in
drug treatment to improve service permeability.

Qualitative interviews have found that many health-care staff
have insufficient knowledge of addiction treatment [11, 42]. This
can lead to diagnostic overshadowing, where the clinician attributes

symptoms to drug use and therefore carries out less thorough

investigations, and stigmatizing attitudes such as that people who use
illicit drugs are ‘difficult’ patients [43]. These challenges may be
improved with training and policies for providing high-quality health-
care to these patients.

Secondly, cause-specific rates of hospital admission indicate that
the high rate of health-care among patients who use illicit opioids
relates to a wide range of diseases, not limited to drug use and drug-
related comorbidities. Services supporting this population typically
focus upon treating drug and alcohol dependence, and ancillary health
services usually focus upon diagnosing or preventing blood-borne viral
infections. As the average age of people who use illicit opioids
increases [44], long-term health conditions are becoming more impor-
tant and there is a greater need for services that provide open-access
holistic care.

Finally, there is a need for further research in the area of GP
access by patients who use illicit opioids. There is substantial evidence
from interviews suggesting that this population faces barriers to
access [11-13]; however, the findings of this study suggest that there
are high rates of GP visits, not limited only to visits related to OAT.
This appears to be a contradiction; however, the true need may be

even greater, or there may be subgroups with different barriers.

Limitations

This study included a large sample of patients who use illicit opioids,
and by including patients with heroin dependence and other illicit opi-

oid use documented by GPs, it is not limited to people in structured
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treatment [45, 46]. However, it is likely to have selection biases. By
recruiting individuals who have disclosed opioid use, we may have dis-
proportionately captured patients who are more dependent. We also
would not have captured people who use illicit opioids but who do
not interact with the health-care system. Further, no data were avail-
able on cessation of drug use or the degree of opioid dependence.
These factors could result in an overestimate of the rates of health-
care use.

Given the descriptive and exploratory nature of the study, the
findings from this study can only be used to gain a clearer understand-
ing of the health-care use in an illicit opioid use population, and causal
interpretations cannot be made. The considered population is a com-
plex patient group that faces a range of socio and economic adversi-
ties, which all probably contribute to elevated health-care use that
cannot be attributed to a single drug class.

Diagnoses were only available for hospital admissions. A detailed
analysis of the causes of GP visits and attendance history may help to
explain the high rate of GP visits among participants with a history of
opioid use. This research is challenging due to the nature of diagnostic
information in GP records, which includes both clinical coding systems
(such as SNOMED codes) and free text entries. Detailed studies might
therefore focus upon specific areas where there are validated GP cod-
ing phenotypes. A recent study of patients diagnosed with COPD
who use illicit opioids suggested that opioid use was not associated
with lower uptake of treatments such as pulmonary rehabilitation and
vaccination against respiratory infections [47]. This may further sug-
gest that people who use illicit opioids do access GPs despite the bar-
riers documented in interviews that some may experience.

Our measure of comorbidity relied upon diagnoses made during a
hospital admission. Therefore, comorbidities that might be diagnosed
in primary care are not included, which limits our mediation analysis
of the role of comorbidity. Given the exclusion of diagnoses recorded
in primary care, it is expected that the ‘true’ levels of comorbidity in
both populations are underestimated; however, the extent to which
this is the case is unknown. There is also a risk of introducing bias, as
patients with higher rates of health-care use are more likely to have
their comorbidities diagnosed. Resultantly, it is possible that the ‘true’
difference in comorbidity between the cohorts is less than that pre-
sented in this study, suggesting that a greater difference in
comorbidity-adjusted health-care use is possible. As the intention of
this study is to describe health-care use in the population of interest,
rather than to estimate causal effects, the findings of the study are
still considered salient.

CONCLUSIONS

Patients who use illicit opioids in England access health services more
often than people of the same age and sex who do not use illicit opi-
oids among all health-care settings. The difference is especially large
for emergency care, which reflects both episodic illness and decom-
pensation of long-term conditions. The high rate of emergency care

among multiple disease groups suggests that management of long-

SSAL

term conditions can be improved in this population, and services that
support this population need to extend beyond typical drug-related

conditions.
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