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Abstract
Background Opioid use is a major public health concern across the globe. Opioid use and subsequent access to 
care is often shaped by co-occurring issues faced by people using opioids, such as deprivation, mental ill-health, and 
other forms of substance use. We investigated the role of social deprivation and comorbid mental health diagnoses 
in predicting re-engagement with substance use services or contact with crisis and inpatient services for individuals 
with opioid use disorder in secondary mental health care in inner-city London.

Methods We conducted a prospective cohort study which followed individuals diagnosed with a first episode 
of opioid use disorder who accessed substance use services between September 2015 and May 2020 for up to 
12 months, using anonymised electronic health records. We employed negative binominal regression and Cox 
proportional survival analyses to assess associations between exposures and outcomes.

Results Comorbid mental health diagnoses were associated with higher contact rates with crisis/inpatient services 
among people with opioid use disorder: incidence rate ratios (IRR) and 95% confidence intervals (CI) were 3.91 (1.74–
9.14) for non-opioid substance use comorbidity, 8.92 (1.81–64.4) for a single comorbid mental health diagnosis, and 
15.9 (5.89–47.5) for multiple comorbid mental health diagnoses. Social deprivation was not associated with contact 
rates with crisis/inpatient services within this sample. Similar patterns were found with time to first crisis/inpatient 
contact. Social deprivation and comorbid mental health diagnoses were not associated with re-engagement with 
substance use services.

Conclusion Comorbid substance and mental health difficulties amongst people with an opioid use disorder led to 
earlier and more frequent contact with crisis/inpatient mental health services during the first 12 months of follow up. 
Given the common co-occurrence of mental health and substance use disorders among those who use opioids, a 
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Background
In 2020, there were an estimated 61.3  million people 
globally who used opioids in the past year [1]. Opioid use 
and related deaths are leading to some countries experi-
encing opioid epidemics [2, 3]; an estimated 1.2 million 
people are expected to die from opioids by 2029 in Can-
ada and the USA [2]. The rise in deaths from opioids in 
Canada and the USA over the past ten years can be linked 
to synthetic opioids including illicit opioids as well as 
misuse of licit substances [4, 5], but these have been less 
commonly used or prescribed in England [6]. Between 
2016 and 2017, there were an estimated 261,294 individ-
uals aged 15 to 64 who used opioids in England, 7.4 per 
thousand of the population [7]. Rates of opioid use vary 
across England, with more deprived regions experiencing 
greater prevalence compared with less deprived areas [7]. 
Social deprivation is also strongly associated with risk of 
several psychiatric disorders, including psychotic disor-
ders [8, 9], raising the possibility that the co-occurrence 
of substance use disorders and mental health disorders 
in the same individuals (co-morbidity or dual diagnoses) 
share a common aetiology. This possibility is reflected 
in estimates of comorbid opioid use and mental health 
diagnoses. For example, in England, approximately 57% 
of people accessing opioid misuse treatment self-report 
a co-morbid mental health treatment need [7]. This is 
consistent with estimates from North American studies, 
which found rates of co-morbid mental health ranged 
from 45 to 80% among patients seeking buprenorphine 
or methadone treatment for opioid dependence [10–14].

Opioid treatment can take place within the community, 
primary care, secondary care, or residential settings (i.e. 
supported accommodation), in the form of structured 
prescribing (e.g. buprenorphine or methadone) and/
or psychosocial interventions [7]. Nonetheless, treat-
ment effectiveness in the community is lower than effi-
cacy report in randomised controlled trials (RCTs). For 
example, abstinence rates after three and six months 
of treatment in England are nearly 20% lower [15] than 
average abstinence rates found in RCTs for opioid substi-
tution treatment [16]. Evidence suggests that several fac-
tors contribute to poor treatment outcomes in real-world 
settings including relapse, drop out from treatment, and 
death [15]. Existing mental health disorders may also 
affect outcomes following treatment, although evidence 
is mixed [12, 13, 17]. In addition, exposure to depriva-
tion may also affect ongoing engagement with treatment. 
The limited previous research investigating social depri-
vation as a predictor of opioid misuse have tended to 

focus on prescribing, use, access to support, and patient 
profiles for opioid use [11, 15, 18–21]. Other important 
outcomes, – such as subsequent substance use service 
engagement, which may indicate ongoing treatment, or 
rates of subsequent crisis or inpatient care use, which 
may indicate relapse – have not been investigated to date.

In comparison to RCTs, routine electronic health 
record (EHR) data present an opportunity to investigate 
differences in real-world treatment outcomes within 
entire healthcare systems rather than in controlled, 
experimental conditions. Here, we used EHR data from 
a secondary mental health care service provider in inner-
London to investigate the association between social 
deprivation and comorbid mental health diagnoses and 
subsequent contact with substance use, crisis or inpatient 
services in patients diagnosed with opioid-related disor-
ders between September 2015 and May 2020. As a sec-
ondary outcome, we investigated the association between 
social deprivation and comorbid mental health diagno-
ses and time to accessing crisis and inpatient services. 
We hypothesised that social deprivation would be nega-
tively associated with accessing services, while comorbid 
mental health diagnoses would be positively associated 
with accessing services. Further, we hypothesized that 
multiple comorbid mental health diagnoses would show 
greater magnitudes of associations.

Methods
Data source
We constructed a cohort of participants treated for a 
first episode of opioid-related disorder in the Camden 
& Islington National Health Service (NHS) Foundation 
Trust (C&I). C&I is part of the publicly funded healthcare 
system, which provides free secondary mental health ser-
vices (including substance use services) for a catchment 
area of approximately 470,000 residents within the two 
inner-city London boroughs of Camden and Islington. 
Secondary mental health services are a referral-based 
system where people would normally access treatment to 
stabilise their mental health or substance use needs after 
a point where support in their community or primary 
care is insufficient to meet their current needs. Once 
someone has been discharged from secondary men-
tal health services, they should be able to get appropri-
ate support in their community or primary care settings. 
EHR data were made available via a database known as 
the Clinical Record Interactive Search (CRIS) system 
[22]. CRIS contains anonymised full clinical records 
and notes – in both structured fields and interrogable 

better understanding of their wider needs (such as social, financial and other non-medical concerns) will ensure they 
are supported in their treatment journeys.
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unstructured clinical free-text – of all contacts with C&I 
for over 160,000 mental health service users from 2009 
onwards.

Sample
We included C&I patients residing in the London Bor-
oughs of Camden and Islington with a first episode of 
care with a substance use service between September 
1, 2015, and May 31, 2020 with a recorded F11 (opioid-
related disorders) diagnosis. Information was not avail-
able on whether people were using illicit or licit opioids. 
We excluded patients with a recorded diagnosis for an 
organic disorder (F00-F09) or who were not residing in 
Camden or Islington.

We followed patients for up to one year (or until time 
of death where data was available within EHRs) after 
discharge from their first episode of care with a sub-
stance use service. Substance use services included any 
drug service offered through C&I, which could involve 
one-to-one key working, day programmes, testing and 
treatment, assessments, residential detoxification, and 
rehabilitation centres.

Measures
Outcomes
Our two primary outcomes were (a) rates of re-engage-
ment with C&I substance use services and (b) rates 
of contact with C&I inpatient/crisis settings. For each 
patient, we recorded the total count of these outcomes 
over the one-year follow-up period following discharge 
from initial treatment to estimate rates. We were unable 
to explore reason for discharge from the original sub-
stance use encounter and as such are unable to determine 
if re-engagement with substance use services was a good 
(receiving support after not completing prior treatment) 
or negative outcome (indication of relapse). Engagement 
with crisis services could be seen as a negative outcome. 
Our secondary outcome was time to first contact with 
C&I crisis or inpatient settings. These included any acute 
mental health care settings where urgent medical treat-
ment is sought (such as mental health emergency ser-
vices) and services specifically designed to provide acute 
mental health crisis support, such as crisis houses and 
crisis outreach teams.

Exposures
Social deprivation was measured using the Index of Mul-
tiple Deprivation (IMD) for England (2015) [23], a com-
posite measure of multiple deprivation for small areas 
based on 37 indicators across 7 domains (income depri-
vation; employment deprivation; education, skills and 
training deprivation; health and deprivation and disabil-
ity; crime; barriers to housing and services; living envi-
ronment deprivation). Patients were geocoded to the 

lower super output area (LSOA) of their last recorded 
place of residence and linked to their IMD tertile (least 
deprived to most deprived) relative to all LSOA within 
the catchment area. LSOA information was missing for 
17.8% of our study sample, whom we chose to retain as 
a separate category since we reasoned that a substantial 
proportion of participants with an opioid-related disor-
der may have been of no fixed abode at the point of care.

We defined comorbid mental health diagnosis at base-
line as a recorded ICD-10 psychiatric diagnosis prior to, 
or within 30 days of the start of their first episode of care 
with substance use services. This approach minimised 
misclassifying psychiatric diagnoses arising subsequent 
to the substance use disorder, but provided time for fol-
low-up psychiatric assessments to be made immediately 
after first contact. We initially classified participants as 
having any of the following comorbid mental and sub-
stance use conditions: other substance use (F10, F12-18), 
common mental disorders (F32-39, F40-49), severe men-
tal illnesses (F20-29, F30, F31, F32.3, F33.3), personality 
disorders (F60-69), and other mental health conditions 
(F50, 52, F70-F79, F84.5, F89, F90, F91, F99). From this, 
we classified participants into four mutually exclusive 
categories: (1) no comorbid diagnoses; (2) diagnosis in 
one of these broad sets of psychiatric disorders (but no 
other non-opioid substance use disorder); (3) diagno-
sis of a non-opioid substance use disorder (but no other 
psychiatric disorder); and (4) diagnoses in two or more of 
these broad sets of comorbid substance use or psychiatric 
conditions.

Confounders
We extracted EHR data on sex, age, ethnicity, and mari-
tal status as potential confounders. We also included two 
additional area-level measures (population density (peo-
ple per hectare) and social fragmentation index) based on 
patients’ LSOA. Data for social fragmentation and popu-
lation density (people per hectare) were estimated using 
2011 census data [24], and grouped into tertiles. Consis-
tent with previous studies [25, 26], we estimated social 
fragmentation as the proportion of unmarried persons, 
people living at a different address 1 year ago, people liv-
ing alone, and people privately renting; these data were 
combined into a single index by summing z-scores for 
each indicator.

Analysis
We used Fisher’s exact tests to examine differences in the 
distribution of categorical exposure and confounder vari-
ables between those with and without subsequent men-
tal health service use engagement, and Mann-Whitney 
tests for corresponding continuous variables. For our 
primary outcomes, we used negative binomial regres-
sion models to compare rates of re-engagement/contact 
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with substance use services and crisis/inpatient settings, 
respectively. For our secondary outcome, we used Cox 
proportional hazards regression to model time to first 
contact with crisis or inpatient settings, and undertook 
a test of the proportional hazards assumption. Cohort 
entry was the date of discharge from first episode of care 
with a substance use service, and date of exit was first 
engagement with a crisis/inpatient service, death (where 
data was available within EHR), or censorship after 365 
days. We presented incidence rate ratios (IRR) and haz-
ard ratios (HR) for our primary and secondary analyses, 
respectively, alongside 95% confidence intervals (95% CI). 
For all analyses, we presented univariable (unadjusted), 
bivariable (mutually adjusted for the other exposure) and 
multivariable (fully adjusted for all confounders) results. 
Data were analysed using R 4.3.1 [27]. Some small cell 
data (n < 10) has been supressed to maintain anonymity. 
Suppression of these cells is a requirement of the ethi-
cal approval for research use of this NHS database and is 
aligned with guidance from ONS and NHS on statistical 
disclosure control.

The study was approved by the Research Database 
Oversight Committee with ethical approval for epidemi-
ological research granted by the East of England – Cam-
bridge Central Research Ethics Committee (19/EE/0210).

Results
Sample characteristics
We identified a total of 517 patients who had a first epi-
sode of care with substance use services in Camden and 
Islington NHS Foundation Trust between 2015 and 2020. 
Of this sample, 259 (50.1%) patients re-engaged with 
a substance use service over the following 12 months 
(Table 1), and 63 (12.2%) patients had contact with crisis 
or inpatient settings (Table 2).

Those who re-engaged with substance use services had 
a lower median age (42.0; IQR: 35.0–49.0) than those 
who did not (45.0; IQR: 37.0–53.0). There were differ-
ences in marital status, although likely associated with 
the higher rates of no recorded/disclosed marital status 
for those who did not re-engage with services (24.4% vs. 
17.0%). There were no further differences between those 
who did and did not re-engage with services.

We observed differences in comorbidity between those 
who had and did not have contact with crisis or inpa-
tient settings, such that those who did not have contact 
with crisis/inpatient services were more likely to have no 
recorded mental health comorbidity compared to those 
who had contact with crisis/inpatient services (50.9% ver-
sus 19.0%; p < 0.001; Table 2). There were no statistically 
significant differences between the two groups. There 
were no differences in gender between the two groups 
(p = 1.00).

Rates of re-engagement with substance use services
In this specific sample, we found social deprivation was 
not associated with rates of re-engagement with sub-
stance use services during follow-up in our fully-adjusted 
models (Table 3).

There was no evidence that any comorbid mental 
health or other substance use diagnosis were associated 
with rates of re-engagement with substance use services 
during follow-up, despite some initial evidence that 
those with an additional non-opioid substance use diag-
nosis had higher rates of re-engagement in unadjusted 
(Table  3; IRR: 1.31; 95%CI: 1.04–1.67; p = 0.024) and 
bivariate models (IRR: 1.32; 95%CI: 1.04–1.68; p = 0.023). 
Additional file A provides the full set of regression coef-
ficients from these models.

Rates of contact with crisis/inpatient services
We found no evidence that social deprivation was asso-
ciated with contact rates with crisis/inpatient services in 
fully adjusted models (Table 4).

In fully adjusted models, any comorbid mental health 
or other substance use diagnosis was associated with 
increased rates of contact with crisis/inpatient settings. 
Those with multiple comorbid mental health diagnoses 
(IRR: 15.9; 95%CI: 5.89–47.5; p < 0.001) had the highest 
rates of contact with crisis/inpatient services relative to 
those without comorbidity. Rates of contact with crisis/
inpatient services were also higher among those with 
only one comorbid mental health disorder (IRR: 8.92; 
95%CI: 1.81–64.4; p = 0.007) and those with a non-opi-
oid substance use disorder (IRR: 3.91; 95%CI: 1.74–9.14; 
p < 0.001). Additional file B provides the full set of regres-
sion coefficients from these models.

Time to first contact with crisis/inpatient services
We found no evidence that social deprivation was associ-
ated with time to first contact with crisis/inpatient ser-
vices (Table 5). In contrast, and consistent with rates of 
crisis/inpatient use above, participants with a comorbid 
non-opioid substance use disorder (HR: 2.30; 95%CI: 
1.12–4.73; p = 0.024), or with a single (HR: 7.77; 95%CI: 
2.73–22.08; p < 0.001) or multiple (HR: 7.05; 95%CI: 
3.19–15.56; p < 0.001) comorbid mental health diagnoses 
at baseline had shorter time to first contact with crisis/
inpatient services all models. Additional file C provides 
the full set of regression coefficients from these models.

Discussion
To our knowledge, this is the first study to use routinely-
collected EHRs to investigate social deprivation and 
comorbid mental health diagnosis as predictors of re-
engagement/contact with statutory substance use ser-
vices, crisis or inpatient settings amongst patients with a 
diagnosis of opioid use disorder diagnosis following their 
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first episode of treatment. Our study found social depri-
vation did not influence rates of re-engagement to sub-
stance use services up to one year after diagnosis, or rates 
of contact with crisis/inpatient service use in this period. 
Our study extends previous knowledge by finding large 
and robust increases in the rate of contact with crisis/
inpatient services, as well as a shorter time to first contact 
with crisis services, in those with one or more comorbid 

psychiatric disorders and comorbid non-opioid use sub-
stance use disorders at the time of their first episode of 
care with substance use services. This suggests despite 
prior evidence demonstrating associations between 
comorbid mental health diagnoses and access to services, 
clinical pathways have perhaps not been adapted suffi-
ciently to address these concerns.

Table 1 Socio-demographic and clinical characteristics in relation to re-engagement with substance use services
Substance use service re-engagement Total
No re-engagement Re-engagement p-valuea

(N = 258; 49.9%) (N = 259; 50.1%) (N = 517)
Age (median, interquartile range) 45.0 (37.0 to 53.0) 42.0 (35.0 to 49.0) 44.0 (37.0 to 51.5) 0.008
Gender 0.835
 Female 59 (22.9) 63 (24.3) 122 (23.6)
 Male 179 (69.4) 182 (70.3) 361 (69.8)
 Not recorded 20 (7.8) 14 (5.4) 34 (6.6)
Ethnicity 0.071
 White 182 (70.5) 182 (70.3) 364 (70.4)
 Black 29 (11.2) 19 (7.3) 48 (9.3)
 Asian Censored* Censored* Censored*
 Mixed Censored* Censored* Censored*
 Other Censored* Censored* Censored*
 Not recorded 25 (9.7) 16 (6.2) 41 (7.9)
Marital status 0.012
 Single 170 (65.9) 170 (65.6) 340 (65.8)
 Married or civil partnership Censored* Censored* Censored*
 Divorced, separated, or widowed Censored* Censored* Censored*
 Not recorded/ disclosed/unknown 63 (24.4) 44 (17.0) 107 (20.7)
Social deprivationb 0.779
 Q1 (least deprived) 25 (9.7) 29 (11.2) 54 (10.4)
 Q2 75 (29.1) 79 (30.5) 154 (29.8)
 Q3 (most deprived) 108 (41.9) 109 (42.1) 217 (42.0)
 No LSOA 50 (19.4) 42 (16.2) 92 (17.8)
Recorded mental health comorbidity 0.059
 No recorded diagnosis 136 (52.7) 107 (41.3) 243 (47.0)
 One recorded mental health diagnosisc Censored* Censored* Censored*
 Non-opioid substance use diagnosis 85 (32.9) 111 (42.9) 196 (37.9)
 Multiple recorded diagnoses Censored* Censored* Censored*
Population densityd 0.310
 Q1 (least populated) 65 (25.2) 64 (24.7) 129 (25.0)
 Q2 69 (26.7) 88 (34.0) 157 (30.4)
 Q3 (most populated) 74 (28.7) 65 (25.1) 139 (26.9)
 No LSOA 50 (19.4) 42 (16.2) 92 (17.8)
Social fragmentation indexd 0.143
 Q1 (least fragmented) 59 (22.9) 59 (22.8) 118 (22.8)
 Q2 64 (24.8) 87 (33.6) 151 (29.2)
 Q3 (most fragmented) 85 (32.9) 71 (27.4) 156 (30.2)
 No LSOA 50 (19.4) 42 (16.2) 92 (17.8)
a Statistical significance for all categorical variables is based on Fisher’s exact tests; continuous variables used Wilcoxon rank-sum;
b social deprivation based on IMD 2015 data and quartiles are proportionate to Camden Islington area;
c reflective of one F-code for any non-substance use disorder, including common mental health disorders, severe mental health disorders, personality disorders, 
and others;
d area level deprivation measures are based on data from 2011

* data has been censored to ensure outputs are non-disclosive based on guidance from UK data service
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Meaning of the findings
Many studies find increased opioid prescribing in more 
deprived areas [19, 28–30], suggesting a link between 
opioid use and deprivation. Our findings by contrast 
suggest that deprivation may not be associated with re-
engagement with secondary mental health substance use 
services for people with an opioid use disorder diagno-
sis. One possible explanation is that our catchment area 

of inner-London is more deprived – on average – than 
the remainder of England. Further, nearly 60% of partici-
pants with a substance use disorder in our study lived in 
the most deprived areas of Camden and Islington or were 
missing a residential address, possibly due to homeless-
ness, which is associated with non-medical use of opi-
oids [31, 32]. Thus, the absence of differences in rates 
of service re-engagement and contact by deprivation 

Table 2 Socio-demographic and clinical characteristics in relation to contact with crisis or inpatient services
Inpatient or crisis contact Total
No contact Contacted p-value a

(N = 454; 87.8%) (N = 63; 12.2%) (N = 517)
Age (median, interquartile range) 44.0 (37.0 to 52.0) 42.0 (36.8 to 51.0) 44.0 (37.0 to 51.5) 0.405
Gender 1.000
 Female 108 (23.8) 14 (22.2) 122 (23.6)
 Male 319 (70.3) 42 (66.7) 361 (69.8)
 Not recorded 27 (5.9) 7 (11.1) 34 (6.6)
Ethnicity 0.315
 White 326 (71.8) 38 (60.3) 364 (70.4)
 Black Censored* Censored* Censored*
 Asian Censored* Censored* Censored*
 Mixed Censored* Censored* Censored*
 Other Censored* Censored* Censored*
 Not recorded Censored* Censored* Censored*
Marital status 0.580
 Single 298 (65.6) 42 (66.7) 340 (65.8)
 Married or civil partnership Censored* Censored* Censored*
 Divorced, separated, or widowed Censored* Censored* Censored*
 Not recorded/disclosed/unknown 97 (21.4) 10 (15.9) 107 (20.7)
Social deprivationb 0.619
 Q1 (least deprived) 46 (10.1) 8 (12.7) 54 (10.4)
 Q2 133 (29.3) 21 (33.3) 154 (29.8)
 Q3 (most deprived) 195 (43.0) 22 (34.9) 217 (42.0)
 No LSOA 80 (17.6) 12 (19.0) 92 (17.8)
Recorded mental health comorbidity < 0.001
 No recorded diagnosis 231 (50.9) 12 (19.0) 243 (47.0)
 One recorded mental health diagnosis c Censored* Censored* Censored*
 Non-opioid substance use diagnosis 170 (37.4) 26 (41.3) 196 (37.9)
 Multiple recorded diagnosis Censored* Censored* Censored*
Population densityd 0.445
 Q1 (least populated) 113 (24.9) 16 (25.4) 129 (25.0)
 Q2 134 (29.5) 23 (36.5) 157 (30.4)
 Q3 (most populated) 127 (28.0) 12 (19.0) 139 (26.9)
 No LSOA 80 (17.6) 12 (19.0) 92 (17.8)
Social fragmentation indexd 0.985
 Q1 (least fragmented) 104 (22.9) 14 (22.2) 118 (22.8)
 Q2 132 (29.1) 19 (30.2) 151 (29.2)
 Q3 (most fragmented) 138 (30.4) 18 (28.6) 156 (30.2)
 no LSOA 80 (17.6) 12 (19.0) 92 (17.8)
a Statistical significance for all categorical variables is based on pearson’s chi-square tests; continuous variables used Wilcoxon rank-sum;
b social deprivation based on IMD 2015 data and quartiles are proportionate to Camden Islington area;
c reflective of one F-code for any non-substance use disorder, including common mental health disorders, severe mental health disorders, personality disorders, 
and others;
d area level deprivation measures are based on data from 2011

* data has been censored to ensure outputs are non-disclosive based on guidance from UK Data service
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Table 3 Re-engagement rates with substance use services in the one-year follow-up period
Unadjusted regression Partially adjusted regression a Fully adjusted

regressionb

IRR 95% CI p-value IRR 95% CI p-value IRR 95% CI p-value
Social deprivation
Q1 (least deprived) 1 1 1
Q2 1.17 [0.79,1.79] 0.5 1.17 [0.79,1.79] 0.5 1.13 0.75, 1.76 0.6
Q3 (most deprived) 1.12 [0.77,1.69] 0.6 1.12 [0.77,1.70] 0.6 1.09 0.73, 1.70 0.7
no LSOA 1.12 [0.72,1.76] 0.6 1.08 [0.70,1.71] 0.7 1.09 0.61, 1.98 0.8
Recorded mental health comorbidity
No recorded diagnosis 1 1 1
One recorded mental health diagnosis 1.16 [0.61,2.01] 0.60 1.18 [0.62,2.05] 0.60 1.00 [0.49,1.85] > 0.9
Non-opioid substance use diagnosis 1.31 [1.04,1.67] 0.024 1.32 [1.04,1.68] 0.023 1.25 [0.97,1.61] 0.087
Multiple recorded diagnosis 1.19 [0.82,1.68] 0.40 1.18 [0.81,1.68] 0.40 1.20 [0.81,1.73] 0.4
a Partially adjusted for the other exposure variable
b Fully adjusted for the other exposure and confounders (age, sex, ethnicity, marital status, population density, and social fragmentation)
c fully colinear with no LSOA group

Table 4 Contact with crisis and inpatient settings in the one-year follow-up period
Unadjusted regression Partially adjusted regression a Fully adjusted regression b

IRR 95% CI p-value IRR 95% CI p-value IRR 95% CI p-value
Social deprivation
Q1 (least deprived) 1 1 1
Q2 0.81 0.21, 2.55 0.7 0.72 0.22, 2.17 0.6 0.85 0.24, 2.81 0.8
Q3 (most deprived) 0.44 0.12, 1.33 0.2 0.77 0.24, 2.30 0.6 0.92 0.25, 3.22 0.9
no LSOA 0.80 0.19, 2.93 0.7 0.79 0.22, 2.70 0.7 0.31 0.06, 1.56 0.2
Recorded mental health comorbidity
No recorded diagnosis 1 1 1
One recorded mental health diagnosis 8.95 2.27, 55.2 0.005 9.08 2.29, 56.0 0.005 8.92 1.81, 64.4 0.007
Non-opioid substance use diagnosis 4.46 2.15, 9.51 < 0.001 4.53 2.14, 9.92 < 0.001 3.91 1.74, 9.14 < 0.001
Multiple recorded diagnosis 17.9 7.18, 50.4 < 0.001 17.9 6.86, 52.3 < 0.001 15.9 5.89, 47.5 < 0.001
a Partially adjusted for the other exposure variable
b Fully adjusted for the other exposure and confounders (age, sex, ethnicity, marital status, population density, and social fragmentation)
c fully colinear with no LSOA group

Table 5 Cox regression/survival analysis contact with crisis/inpatient following access to substance use service
Unadjusted regression Partially adjusted regression a Fully adjusted regression b

HR 95% CI p-value HR 95% CI p-value HR 95% CI p-value
Social deprivation
Q1 (least deprived) 1 1 1
Q2 0.88 [0.39,1.98] 0.754 0.88 [0.39,1.98] 0.754 0.77 [0.33,1.79] 0.550
Q3 (most deprived) 0.67 [0.30,1.50] 0.329 0.67 [0.30,1.50] 0.329 0.76 [0.32,1.81] 0.542
No LSOA 0.84 [0.34–2.06] 0.708 0.84 [0.34–2.06] 0.708 0.43 [0.12,1.57] 0.201
Recorded mental health comorbidity
No recorded diagnosis 1 1 1
One recorded mental health diagnosis 9.62 [3.78,24.44] < 0.001 9.62 [3.78,24.44] < 0.001 7.77 [2.73,22.08] < 0.001
Non-opioid substance use diagnosis 2.60 [1.31,5.15] 0.006 2.60 [1.31,5.15] 0.006 2.30 [1.12,4.73] 0.024
Multiple recorded diagnosis 7.18 [3.46,14.91] < 0.001 7.18 [3.46,14.91] < 0.001 7.05 [3.19,15.56] < 0.001
a Partially adjusted for the other exposure variable
b Fully adjusted for the other exposure and confounders (age, sex, ethnicity, marital status, population density, and social fragmentation
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level in this sample may be due to a floor effect, since 
most of our sample were already living in very deprived 
circumstances.

Over 50% of our cohort had at least one recorded 
comorbid mental health or substance use diagnosis 
alongside their opioid use disorder diagnosis at first con-
tact. This proportion is in-keeping with the published 
evidence [10–14]. Our findings strongly demonstrated 
that these comorbidities increased rates of contact with 
crisis/inpatient settings in secondary mental health care 
for people with an opioid use disorder. Results from a 
large globally representative, cross-sectional household 
survey of individuals using opioids found that the pres-
ence of at least one comorbid mental health condition 
(other than an additional substance use disorder) dou-
bled the odds of accessing substance use disorder treat-
ment [33]; this aligns with our findings around higher 
rates and shorter time to contact with crisis/inpatient 
care in the first 12 months after initial treatment. That 
study [33], however, did not differentiate between hav-
ing one, or multiple comorbid mental health diagnoses. 
Here, we extend the literature to show that people with 
multiple comorbid mental health diagnoses had the high-
est rates of contact with crisis and inpatient settings com-
pared with those without any comorbidity. Rates were 
also high for those with one comorbid mental health or 
substance use diagnosis, and those with single or multi-
ple mental health comorbidities had the shortest time to 
crisis/inpatient contact during follow-up.

Limitations
We used routine data in a secondary mental health care 
system for a defined catchment area to provide insights 
into longitudinal predictors of treatment usage for people 
with an opioid use disorder diagnosis. Using real-world 
data allowed us to understand the impact of comorbid 
mental and substance use disorders, as well as depriva-
tion, on longitudinal use of clinical mental health ser-
vices. Our study also has several limitations. EHR data 
were primarily collected for clinical purposes. Due to 
changes in the electronic health care provider contracted 
by C&I, substance use diagnoses entered in structured 
fields were not available prior to August 2015, which 
restricted the case ascertainment period in our study 
design, even though CRIS records began in 2009. Fur-
thermore, some cells in descriptive tables were sup-
pressed to preserve patient privacy and confidentiality. 
We acknowledge that this limits the ability to ascertain 
whether or not there were sufficient numbers among 
groups where counts have been censored. As the end of 
our study period overlapped with the start of the global 
COVID-19 pandemic, decreased engagement and con-
tact with health care services could be partially attrib-
utable to reductions in service provision and wider 

alterations to normal health care provision [34]. One 
further limitation of CRIS data is that residential address 
information was based on the latest clinical record, with 
historical addresses overwritten by more recent ones. 
This means that we may have misclassified exposure to 
deprivation (and other area-level confounders) amongst 
any patients who moved between LSOA, or became 
homeless, during their care with C&I (up to 2020). We 
were unable to assess the extent of this bias in our study, 
but we cannot exclude reverse causality as an explana-
tion of our results with respect to deprivation. People 
with opioid use disorders may also be a highly mobile and 
transient population, which may have led to misclassifi-
cation of their social deprivation exposure. Further, we 
did not have information on cohort exit (such as death 
not recorded within EHRs or emigration from the study 
region) so were unable to take this into account. Missing 
data was an issue on some information (notably LSOA 
and marital status), something which is inherent to most 
electronic health records. Although we have discussed 
missingness in LSOA data in terms of homelessness, we 
cannot exclude the possibility that data were missing for 
other reasons.

The generalisability of our findings more broadly 
should be considered. This study only reported on indi-
viduals with an opioid use disorder diagnosis who were 
accessing substance use services through statutory sec-
ondary mental health care services. Our results may 
not generalise to those who solely accessed substance 
use treatment in their community or through private or 
third sector organisations, or who had yet to seek any 
treatment. Further, socioeconomic inequalities in sup-
port might be masked by the fact that wealthier people 
may be more likely to access non-NHS/private treatment 
and support. Additionally, we did not have information 
on the nature of opioid misuse within our cohort (e.g. 
prescribed, illicit use). By virtue of using routine clinical 
data, only mental health data on recorded clinical mental 
health diagnoses is available, which may be an under-rep-
resentation of actual mental health need. The catchment 
area of Camden and Islington is also a very densely popu-
lated, inner-city area of London, with high levels of depri-
vation. Our findings may not generalise to other regions 
of England or elsewhere. Interactions were not investi-
gated in this analysis. An a priori assumption based on 
clinical expertise was made that the estimates are valid 
across all subpopulations; however, we acknowledge that 
this might not be the case.

Implications for policy, practice, and research
Our findings suggest a need to identify comorbid mental 
health and substance use issues at the first point of treat-
ment in secondary mental health care settings and pro-
vide appropriate signposting and support to try to reduce 
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the amount of reliance on readmission to the secondary 
mental health care system. Although due to the size of 
the sample, we were unable to separate by separate psy-
chiatric conditions, previous research has shown certain 
psychiatric conditions (such as non-opioid substance use 
disorders, psychotic diagnosis, and mood disorders) have 
been found to be more strongly associated with contin-
ued opioid use and decreased treatment retention [13, 
35]. This has implications on care planning and treat-
ment design, for patients with complex needs who are 
at greater risk of poor treatment outcomes. Interven-
tions and support offered through substance use services 
could benefit from introducing broader psychiatric and 
substance use screening (such as mental health screen-
ing questionnaires), and targeting interventions around 
wider social, financial and health care needs to ensure 
individuals are better supported with their additional 
needs [36], particularly among those presenting with 
multiple mental health and substance use conditions.

Conclusion
We found that any comorbid mental health condition, 
including another substance use disorder, was associ-
ated with increased rates of contact with crisis/inpatient 
services among patients within one year of contact with 
substance use services. By contrast, no association was 
found between such comorbidities and re-engagement 
with substance use services. Time to first crisis/inpatient 
care was at least three times shorter for people with an 
opioid use disorder diagnosis with a comorbid mental 
health condition, compared with those without another 
mental health condition or substance use disorder. We 
did not observe an association between area-level depri-
vation and re-engagement/contact with services for indi-
viduals with an opioid use disorder diagnosis. Given the 
common co-occurrence of mental health and substance 
use disorders among those with an opioid use disorder 
diagnosis, further observational and interventional work 
is needed to better understand the needs of this group; 
allowing them to be better supported in their treatment 
journeys. Future research should work with people who 
have lived experience of opioid use to investigate and 
explore different treatment outcomes, potentially includ-
ing those accessing services outside of statutory care 
(such as in third sector organisations).
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