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Abstract

Background Knowledge of co-occurring mental disorders (termed ‘dual diagnosis’) among patients receiving opioid
agonist treatment (OAT) is scarce. This study aimed (1) to estimate the prevalence and structure of dual diagnoses

in two national cohorts of OAT patients and (2) to compare mental disorders between OAT patients and the general
populations stratified on sex and standardized by age.

Methods A registry-linkage study of OAT patients from Czechia (N=4,280) and Norway (N=11,389) during 2010-
2019 was conducted. Data on mental disorders (FO0-F99; ICD-10) recorded in nationwide health registers were linked
to the individuals registered in OAT. Dual diagnoses were defined as any mental disorder excluding substance use
disorders (SUDs, F10-F19; ICD-10). Sex-specific age-standardized morbidity ratios (SMR) were calculated for 2019 to
compare OAT patients and the general populations.

Results The prevalence of dual diagnosis was 57.3% for Czechia and 78.3% for Norway. In Czechia, anxiety (31.1%)
and personality disorders (25.7%) were the most prevalent, whereas anxiety (33.8%) and depression (20.8%) were the
most prevalent in Norway. Large country-specific variations were observed, e.g., in ADHD (0.5% in Czechia, 15.8% in
Norway), implying differences in screening and diagnostic practices. The SMR estimates for any mental disorders were
3.1 (females) and 5.1 (males) in Czechia and 5.6 (females) and 8.2 (males) in Norway. OAT females had a significantly
higher prevalence of co-occurring mental disorders, whereas SMRs were higher in OAT males. In addition to opioid
use disorder (OUD), other substance use disorders (SUDs) were frequently recorded in both countries.

Conclusions Results indicate an excess of mental health problems in OAT patients compared to the general
population of the same sex and age in both countries, requiring appropriate clinical attention. Country-specific
differences may stem from variations in diagnostics and care, reporting to registers, OAT provision, or substance use
patterns.
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Introduction

Mental disorders are common among individuals with
opioid use disorder (OUD) [1, 2]. The co-occurrence of
mental disorders with OUD (also referred to as dual diag-
nosis) [3] has been associated with increased mortality,
adverse physical health outcomes [4, 5], and poor psycho-
social functioning [6]. Opioid agonist treatment (OAT)
is considered a state-of-the-art intervention effective in
reducing illicit substance use and improving the physi-
cal [7-9] as well as mental health [10-12] of patients with
OUD. However, there is little research comprehensively
assessing mental health among OAT patients [4, 13, 14].

Overall, approximately 40-90% of individuals with
OUD are estimated to have co-occurring mental disor-
ders [2, 4, 15-18], although large variations exist between
countries as well as clinical settings [19]. In Europe,
the epidemiological estimates are somewhat limited,
but existing research shows that the prevalence of dual
diagnosis in people with OUD is up to 40%. Depres-
sion (36%), anxiety (29%), attention-deficit/hyperactivity
disorder (ADHD; 21%), post-traumatic stress disorder
(PTSD; 18%), and antisocial personality disorders (34%)
are among the most prevalent mental disorders [1]. Sex
differences were reported, consistently showing higher
rates of dual diagnosis in women compared to men [1, 2,
13, 20]. Other risk factors associated with a higher bur-
den of mental disorders include frequent polydrug use
[21], unstable living conditions, and socioeconomic vul-
nerability [13].

Individuals with dual diagnosis generally show higher
psychopathological severity [22] and suicidality rates
[23], more frequently engage in drug-related risky behav-
ior [24], are more likely to receive treatment in hospital
emergency departments [25] and experience greater psy-
chosocial vulnerability (e.g., social exclusion, unemploy-
ment, homelessness, and incarceration) [26—29]. In terms
of disability and premature deaths, co-occurring men-
tal disorders represent a major predictor in people with
SUDs [4, 5, 30], especially in younger age groups [31].

The research on co-occurring mental disorders in indi-
viduals receiving OAT is currently limited, particularly
in Europe. Comparing across studies can be challeng-
ing, as they are inconsistent with regard to research set-
tings, treatment outcomes, or assessment tools. Previous
studies have predominantly focused on major mental
disorders such as depression and anxiety [2, 16] while
overlooking less prevalent disorders. Moreover, studies
have revealed significant heterogeneity, with reported
dual diagnosis in OAT patients ranging from 65 to 87%
[4, 13, 14]. These studies are often based on selected and
relatively small or non-European study populations, and
the information on dual diagnoses largely relies on self-
assessment tools. Consequently, these findings may not
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accurately represent the broader diagnostic and treat-
ment practices.

In summary, there is a pressing need for new research
to address the gaps in our existing knowledge, account
for variations in nationwide prevalence rates, focus spe-
cifically on the unique OAT population in comparison to
the general population and provide insights crucial for
shaping future strategies in the prevention and treatment
of co-occurring mental disorders among OAT patients.

The aim of the study was (1) to estimate the prevalence
and structure of dual diagnoses in two national cohorts
of OAT patients from Czechia and Norway, representing
different treatment settings, and (2) to compare mental
disorders between OAT patients and the general popu-
lations of Czechia and Norway standardized by age and
sex.

Methods

Study design

This was a registry-linkage study on the national samples
of OAT patients from Czechia and Norway in 2010-
2019. The protocols for the overall comparative registry
linkage studies [32, 33] and previous findings on somatic
comorbidity and mortality in the same cohort of OAT
patients can be found elsewhere [34, 35].

Setting

The study was conducted in Czechia and Norway. The
countries share similarities but also differences in terms
of population characteristics, healthcare systems, and
OAT provision (see also [34, 35]).

Both countries have publicly funded healthcare sys-
tems that ensure universal coverage for all citizens and
legal residents. The countries have decentralized health-
care systems that comprise a combination of public and
private healthcare providers. The financing of healthcare
services largely relies on taxation and employer/employee
contributions.

In terms of drug treatment services, both countries
have well-established service networks for individu-
als with SUDs, including harm reduction programs and
specialized outpatient and inpatient addiction treatment
services. OAT is offered in Czechia and Norway with dif-
ferent levels of availability and affordability. In Czechia,
methadone is available in specialized OAT clinics with
varying levels of threshold and is fully covered by public
funds. Office-based OAT with buprenorphine products
is available, but only around 6% of primary care physi-
cians provide this treatment [36]. In the study period, the
majority of patients were required to pay the full price
for the most buprenorphine prescriptions. In Norway,
OAT is considered low-threshold and harm reduction-/
public health-oriented, characterized by less restrictive



Rolova et al. Addiction Science & Clinical Practice (2024) 19:37

eligibility and prescription criteria, with the costs entirely
covered by public budgets.

Study population and study period

The study population consisted of all individuals with at
least one record of receiving OAT in Czechia and Nor-
way between January 1, 2010-December 31, 2019. In
total, 4,280 OAT patients from Czechia and 11,389 OAT
patients from Norway were included in the study. The
mean age of patients was calculated based on their age at
the midpoint of the study period, i.e., in 2015.

When comparing with the general population, we
excluded all OAT patients who died between 2010 and
2019 (Czechia: N=267, Norway: N=1,512). The age of
the patients was calculated for 2019.

Data sources and linkage
Multiple population-based health registers from Czechia
and Norway were utilized. In each country, physicians are
legally obliged to report patient data to these nationwide
registers prospectively. The quality of the register data is
considered high [37-39].

For Czechia, the National Register of Therapy of Drug
Users (NRLUD) was used to identify OAT patients. The
NRLUD collects demographic and treatment-related data
of all individuals entering addiction treatment facilities
in Czechia. Information on mental disorders (FO0-F99,
GA47) was retrieved from the National Register of Hospi-
talized Patients (NRHOSP), which covers all completed
hospitalizations, and the National Register of Reim-
bursed Health Services (NRHZS), covering outpatient
mental healthcare.

For Norway, the Norwegian Prescription Database
(NorPD) provided data on OAT medications dispensed
and dispensation date [40]. Since Norway does not have
a specific OAT registry, NorPD provided a proxy indica-
tion by identifying OAT patients based on filled prescrip-
tions. This database identifies approximately 90% of OAT
patients in Norway [41]. Opioids used for identifying
OAT patients included methadone oral solution (Ana-
tomical Therapeutic Chemical (ATC) code NO07BC02)
and high-dose buprenorphine tablets (=2 mg sublin-
gual tablets, NO7BCO1 (buprenorphine) or NO7BC51
(buprenorphine-naloxone), all almost solely prescribed
for the treatment of OUD in Norway. Mental disorder
diagnoses were obtained from the Norwegian Patient
Registry (NPR), which contains information on all
patients receiving hospital-level care in both inpatient
and outpatient facilities and acute and emergency ser-
vices for mental and somatic illnesses.

In both countries, individual-level data from multiple
registers were linked using the unique personal identi-
fication number (PIN) assigned to all residents in their
respective countries. This enabled the linkage of patient
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records across various treatment episodes and registers.
In order to de-identify the individuals, the PINs were
replaced by project-specific IDs. Diagnoses are recorded
according to the International Classification of Diseases,
10th revision (ICD-10).

Outcomes

Dual diagnosis was defined as the presence of any men-
tal health disorder other than SUDs (i.e., excluding F10-
F19; ICD-10). Other mental disorders than SUDs were
identified as F00-F09, F20-F99, and G47 (ICD-10). In
the analysis, we included all diagnoses patients received
during individual inpatient or specialist outpatient treat-
ment episodes between January 1, 2010-December 31,
2019, regardless of the date of the first OAT entry. The
reason for this is the chronic nature of OUD, high patient
fluctuation in and out of OAT, as well as the inability to
control OAT provision prior to 2010. To identify mental
disorders, we selected only records that patients received
in specialized and hospitalization care. Primary care
records were excluded from the analysis to capture only
specialist-confirmed diagnoses. In addition, we com-
pared the mental disorders in OAT patients with sex-
specific age-standardized estimates from the general
population in 2019.

Statistical analysis

The prevalence (%) of dual diagnoses was calculated as
the number of OAT patients with at least one recorded
dual diagnosis during the study period, divided by the
total number of patients receiving OAT during the study
period (2010-2019). The prevalence was calculated for
the entire OAT population and stratified by sex. Other
patient characteristics could not be utilized for stratifi-
cation due to their unavailability in the data sets used in
this study or optional recording in the registers, leading
to incomplete reporting and high rates of missing values.
Dual diagnoses were described overall (any mental disor-
der excl. SUD) and diagnostic groups of dual diagnoses
according to ICD-10. Pearson’s chi-square test was used
to test for differences in sex groups.

To compare the prevalence rates of selected mental
disorders (Table 3) in OAT and general populations in
Czechia and Norway, we calculated the sex-specific age-
standardized morbidity ratios (SMR) and their 95% con-
fidence intervals. This was done by dividing the observed
number of prevalent morbidities (cases) in the study
cohort by the expected number of cases. The general
populations of Czechia and Norway were used as the ref-
erence populations. The expected numbers of cases were
calculated using prevalence rates of investigated mental
disorders in the general Czech and Norwegian popula-
tion obtained from the outpatient and hospitalization
registers (NRHZS and NRHOSP for Czechia and NPR for
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Table 1 Characteristics of the study population of opioid
agonist treatment (OAT) patients in Czechia and Norway by sex
during 2010-2019

Czechia (N=4,280) Norway
(N=11,389)
Males Females Males Females
Number of OAT patients 2992 1288 (30.1) 8006 3383
(n, %) (69.9) (70.3) (29.7)
Age at 2015
Mean (SD) 358(6.6) 33.0(6.5) 438 428
(10.2) (10.3)
First OAT medication
Methadone (n, %) 946 (31.8) 446 (34.6) 2723 1215
(34.0) (35.9)
Buprenorphine (n, %) 1225 512 (39.8) 2557 1142
(40.9) (31.9) (33.8)
Buprenorphine-nalox- 821 (27.4) 330 (25.6) 2726 1026
one (n, %) (34.0) (30.3)

SD=standard deviation

Norway) in 2019 by 10-year age groups. The analysis was
performed for any mental disorders (excl. SUDs) and the
three most frequent disorder categories. Since data avail-
able for the general populations were classified according
to the ICD-10, to enable the SMR calculations, the main
disorder categories were re-grouped to align with the
ICD-10 diagnosis sections (Table 2). Statistical analyses
were performed using R software and IBM SPSS Statis-
tics 27.

Results

Baseline characteristics

In total, 15,669 patients who received OAT in Czechia
(N=4,280) and Norway (N=11,389) between 2010 and
2019 were identified in the national registers (Table 1).
One-third of the OAT populations in both countries
were females. The mean age was higher for both females
and males in the Norwegian cohort (Czechia: 35.8 years
for males and 33.0 years for females; Norway: 42.8 years
for males and 41.8 years for females). Methadone use
was similar in both countries, but the Czech cohort had
higher buprenorphine than buprenorphine-naloxone use
compared to the Norwegian cohort. The majority of OAT
patients in Czechia and Norway were diagnosed with
OUD (F11) and/or polydrug use (F19) (Supplementary
Table 1).

Dual diagnosis in OAT patients

In Czechia, 57.3% of OAT patients had the dual diagnosis
(Table 2, Supplementary Table 2). In Norway, the corre-
sponding proportion was 78.3%. The most common dis-
order category was phobia and other anxiety disorders in
both countries (Czechia: 31.1%, Norway: 33.8%), followed
by disorders of adult personality and behavior (25.7%)
in Czechia and depressive and related mood disorders

Table 2 Prevalence of co-occurring mental disorders among opioid agonist treatment (OAT) patients in Czechia and Norway in total and stratified by sex

Norway

Total
(N

Czechia
Total
(N

Females
(n

Males
(n

Females

Males
(n

3,383)

8,006)

11,389)

1,288)

(n=

2,992)

4,280)

%

%

%

%

ICD-10

Description

803  0.001

2715
132
342

774
4.8

6200
384
868
256

783
45

0.017 8915
516

60.1
32

774
41

56.1
43

1680
130

57.3
4.0
5.8

2.1

2454
171
247
91

FOO-F99 (excl. F10-F19)

Organic, including symptomatic, mental disorders  FOO-FO9

Schizophrenia and related disorders

Dual diagnosis (excl. SUDs)*

0.036

39
10.1

0.088

0.246

10.8
3.2

10.6
38

66 5.1 0.253 1210
43 436

6.0

F20-F29
F30-F31

180
785

<0.001
0.005

33

1.6

48

Bipolar disorders

19.8

208 1586
2484
84
22

2371

14.1

120 331 111 182
474

311

513

F32-F34, F38-F39

F40-F43

Depressive and related mood disorders

Phobia and other anxiety disorders
Somatoform and other disorders

1366
78

31.0
1.0

03

338
14
13
56

3850
0.2

<0.001
0.117

36.8
8.6

28.7
7.2

0.1

858

1332
327
24

162

1

216

7.6
0.6
4.1

F45, F48

F50

123
173

45

<0.001

0.

1.6
39
04

21

Eating disorders

0.179
0.905

5.1

5.7
0.2

460

18

633
26

42 50

127
35

177
40

F51,G47

F52

Sleep disorders

0.2

0.

12

09

Sexual dysfunction

<0.001
0.083

18.3

1064 133 619
503
382

1294
853

1683 14.8

1797
1235

0.127
0.822

257 790 264 311 241
16 0.5 0.5

0.5

1101

22

F60-F69

F90
F99

Disorders of adult personality and behaviour

Hyperkinetic disorders
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149

16.2

15.8

10.7

10.8

8.5 259 8.7 104

363

Unspecified mental disorder

SUD

substance use disorder

p-value for differences between males and females

p=

*Any mental disorder (excl. SUDs)



Rolova et al. Addiction Science & Clinical Practice (2024) 19:37 Page 5 of 10

(20.8%) in Norway. Norway had a higher prevalence of 2z L _ o g Ug ¢
co-occurring mental disorders across most disorder cat- % oV L0 Sy E-
egories. The largest differences were found for disorders o 3
of adult personality and behavior and hyperkinetic disor- < o T -
. . . o o8 &8 =9 ™0 o S
ders; 14.0% of OAT patients in Czechia and 1.4% of OAT = ML wT G D
patients in Norway were diagnosed with somatoform and g Tl *8' 9 " 3
. . x o
other disorders, whereas 0.8% and 15.8%, respectively, i S|daos = R = 2
were diagnosed with hyperkinetic disorders. = = § N
s | |Eldg. 2 = 8 =
Sex differences ¥ o _
S 5 o o e =M
In Czechia, 60.1% of females had dual diagnosis com- g NS 28 [T 5%wo
pared to 56.1% of males (Table 2, Supplementary Table g o
3). For Norway, the corresponding proportions were s o & B«
80.3% of females and 77.4% of males. In both countries, s _|2Es2|y - 2o
females had significantly higher prevalence rates of most £ § - o ~
mental disorder categories, except for sexual dysfunction é el xeg | § = =
in Czechia (1.2% of males vs. 0.4% of females) and organic e > % -
mental disorders in Norway (4.8% of males vs. 3.9% of g g = 4 : @ - o ©
. . N (o) <t 0
females), which were more common in men. The largest ° z/z/l0 &= [N N0 N
sex differences were in phobia and other anxiety disor- E g _ Na “ede 8 2
ders, which were more common in females compared to a o v =M —o=m A
males in Czechia (28.7% of males vs. 36.8% of females) as o E
well as in Norway (31.0% of males vs. 40.4% of females). @ui N £ ‘g < o ©
. ~N ) — N O
Norway generally had higher prevalence rates across 2 MTET A E N =
most mental disorder categories than Czechia. The larg- s R m o«
. : P 2 @ '
est differences were in hyperkinetic disorders and depres- ‘g = 8 8% <|R =9 0«
sive and related mood disorders for both sex groups. In o = 3
. I
Norway, 16.2% of males and 14.9% of females were diag- 5 Slasg § o om
. . . . . € = w/ O v c ~N < — ©
nosed with hyperkinetic disorders, while it was 0.5% in 5 -
. . . o R S~ = 2T
both males and females in Czechia. For depressive and © n 5 I R E
related mood disorders, 19.8% of males and 23.2% of a -
e
females in Norway were diagnosed, while it was 11.1% = D % .
and 14.1%, respectively, in Czechia. In addition, a notably 2 §w é s3I 9 T %
higher proportion of males in Czechia had disorders of = 3 , °
%) N - )
adult personality and behavior than in Norway (26.4% vs. % Nix o5 |2 22 N
] I o o <
13.3%). 5 es o 7
> |S/ 8, ¢
: : R £ 858518 -~ £ 3
One-year sex-specific age-standardized morbidity ratios 3 U/ 2ol c |n NN A
In Czechia, the SMR for all mental disorders other than S &
S o & 28 2 8
SUDs was 5.1 for males and 3.1 for females (Table 3). In 5 iy T S
Norway, the corresponding estimates were 8.2 for males 5 Y 8z 2 ¥ °®
and 5.6 for females. The highest SMRs were found for ks
disorders of adult personality and behavior; the SMRs IS 3
were 23.9 for males and 16.8 for females in Czechia and o E =
. (@)}
9.2 for males and 10.1 for females in Norway. s 5 8
E 5 é 2 o
YR [a) © ®
Discussion 8 c 3 2 2 .5
! — wn © =
This study found a high prevalence of dual diagnosis in 3 § g g «E 5 |33
OAT patients with country-specific differences in the 56 . g £ g s g
main categories of mental disorders. In Czechia, per- %% £ - 2 3 3 K
. . . R g o Y 35
sonality disorders and anxiety were the most common 5 § c © £ ¢ =5 |28
. . . . . . = © “ ] -
diagnostic categories, while depression and anxiety m S '%_ € £ S g |8 2
2 - =i} 2 2
were the most common in Norway. OAT females had a a2 5 S € T 2R ¥ |0
) 0 > Q S o O a <
S @ c o 0 2 2 > =
= < o < = Z T 0O a &




Rolova et al. Addiction Science & Clinical Practice (2024) 19:37

significantly higher prevalence of co-occurring mental
disorder diagnoses, whereas SMRs were higher in males.

The overall prevalence of dual diagnosis was 57.3%
for Czechia and 78.3% for Norway. Previous studies
have found co-occurring mental disorders in 65—-87% of
patients in OAT [4, 13, 14]. The heterogeneity in preva-
lence estimates across existing studies is presumed to be
partially attributed to methodological differences [1, 42]
and socio-cultural aspects [28]. Nevertheless, the consis-
tent observation of prevalence rates well exceeding 50%
elsewhere across studies indicates a considerable burden
of co-occurring mental disorders in this population. In
addition, in our previous study [34], we found a relatively
high prevalence of somatic morbidity in the same popu-
lation of OAT patients, indicating an overall high com-
plex health burden in this population.

The observed differences in rates of diagnosed men-
tal disorders may be influenced by varying screening,
diagnosis, and healthcare practices in the two countries.
First of all, while sharing similar healthcare systems with
insurance coverage, Czechia and Norway are character-
ized by unique mental health cultural attitudes and ser-
vice development, potentially impacting the screening
and diagnostics of mental disorders. Norway has one of
the highest proportion of mental healthcare profesion-
als per capita globally, well-developed mental health
research and medical education, and regularly imple-
ments updated treatment services [43, 44]. Conversely,
Czechia’s spending on mental health falls below the
European Union average, along with a higher burden of
mental health-related stigma, largely centralized and
inadequate mental health service system, and a lack of
mental health research [45-47]. These disparities could
lead to less attention on assessing and diagnosing comor-
bid mental disorders in the Czech OAT cohort. Further-
more, since primary health care records were excluded
in both countries, this may affect observed prevalence
rates of those dual diagnoses likely treated in the gen-
eral outpatient setting, as well as country differences in
the provision and accessibility of general and specialized
care. In Czechia, it may be that general practitioners are
more likely to screen and diagnose patients for mental
disorders rather than refer them to specialized mental
healthcare. Conversely, in Norway, there may be a ten-
dency for patients to be diagnosed with mental disorders
more often in specialized healthcare settings. There is
also a possibility that OAT patients in Norway have bet-
ter access to mental healthcare, resulting in a higher fre-
quency of diagnosed mental disorders.

On the contrary, Norwegian more inclusive approach
to OAT may have contributed to the higher reported
prevalence of mental disorders among OAT patients in
Norway. The Norwegian low-threshold approach has
proven effective, contributing to the wide availability of
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OAT to ensure that as many people with OUD as pos-
sible have access to treatment [48]. In Czechia, low
capacity, limited affordability, high selectivity, and the
adoption of strict eligibility and prescription criteria
might have resulted in more stable individuals with less
severe comorbidities entering OAT [49]. The 1.5-2 times
higher prevalence of schizophrenia and related disor-
ders, bipolar disorders, and depressive and related dis-
orders in Norway further indicates that individuals with
severe mental disorders might be excluded from OAT in
Czechia.

Interestingly, we found a large difference in hyperki-
netic disorders between the two countries. While ADHD
was common in Norwegian OAT patients (15.8%), it was
diagnosed much less frequently in Czech OAT patients
(0.5%). This is in sharp contrast to previous research that
found ADHD symptoms in 51% of individuals in treat-
ment for SUDs in Czechia using a self-report screening
tool [50]. Similarly, the proportion of hyperkinetic dis-
orders in Norway was lower compared to previous stud-
ies reporting ADHD symptoms in 33% [51] and 45% [52]
of OAT patients screened for ADHD. A study from the
Netherlands found ADHD in 35.2% of long-term OAT
patients [53]. These findings could indicate that hyperki-
netic disorders have been largely unrecognized in Czech
OAT patients and likely underdiagnosed in Norway as
well. Unspecific symptoms, misdiagnosis for co-occur-
ring mental disorders with similar manifestations, and
low awareness among physicians can mask or underesti-
mate the prevalence of ADHD diagnoses in these patients
(52, 54].

Moreover, Norway showed substantially higher rates
of diagnosed concurrent cannabis, sedatives/hypnotics,
cocaine, and stimulant use compared to Czechia. Rather
than indicating more frequent polydrug use or severe
substance use issues in Norway, this might result from
underreporting in Czech registers or strict prescription
and eligibility criteria for OAT in Czechia. These may
involve discontinuation if there is illicit drug use revealed
[49], so patients hide their concurrent drug use to avoid
strict oversight and the threat of discontinuation.

The one-year prevalence of dual diagnosis among OAT
patients was 19.6% for Czechia and 32.9% for Norway
(data not shown). The SMR estimates were 3.1 (females)
to 5.1 (males) times higher for Czech OAT patients and
5.6 (females) to 8.2 (males) times higher for Norwegian
OAT patients compared to the general non-OAT popu-
lations of corresponding sex and age groups. We found
a high prevalence of anxiety, depression, and personal-
ity disorders among OAT patients in both countries.
This is consistent with previous research showing that
these mental disorders are among the most frequently
co-occurring in individuals with OUDs [1, 18]. The sub-
analysis provided further evidence that OAT patients are
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disproportionately affected by these mental disorders,
particularly personality disorders, compared to the gen-
eral population.

Treating OUD in individuals with severe personal-
ity disorders could be challenging for often more severe
drug use profiles and unfavorable treatment outcomes
[55]. The literature is consistent that personality disor-
ders, particularly borderline (BPD) and antisocial dis-
orders (ASPD), frequently co-occur with OUD [1]. The
intersection between these disorders and opioid use is
emotional dysregulation and impulsivity, and potentially
shared common neurobiological substrate as dysregula-
tion of the endogenous opioid system (EOS) and p-opioid
receptors has been given a central role in the psychopa-
thology of both BPD and ASPD. The key role of EOS in
brain reward circuits, together with opioid-stimulating
potential, likely contributes to the increased vulnerabil-
ity of individuals with BPD and ASPD to opioid use and
dependence [56, 57]. Consequently, consistent with the
self-medication theory [58], p-opioid receptor agonists
used for OAT may potentially alleviate the symptoms
of personality disorders. In addition, psychotherapeutic
approaches such as dialectical behavior therapy (DBT) or
dynamic deconstructive psychotherapy (DDP) have been
commonly recommended for personality disorders. Still,
robust evidence of their efficacy in OAT patients is lack-
ing [55].

The higher prevalence of dual diagnosis in females with
OUD is well-established in the scientific literature [1, 2,
13, 20]. The evidence suggests the greater vulnerability of
females to mental health issues, possibly due to a com-
bination of biological, psychosocial, and environmental
factors [60, 60]. Our results showed that a significantly
higher proportion of females than males in both coun-
tries were affected by co-occurring mental disorders
overall and across most main disease categories. How-
ever, compared to the general populations, OAT females
had generally lower SMR estimates than men. This could
reflect a higher prevalence of mental disorders in females
in general [61, 62]. Therefore, relative to the general pop-
ulation, the excess risk of mental disorders was more pro-
nounced for males than females in OAT.

The risk differences further highlight the importance
of adopting a sex-sensitive approach to address the spe-
cific needs of both males and females in OAT. This may
involve considering flexible treatment regimes, medica-
tion dosing, complementary health and social services,
and men/women-only programs [63-65]. Women are
particularly likely to face barriers to seeking SUD treat-
ment due to increased experiences with stigma, socio-
economic vulnerability, sexual and physical violence, and
potential caregiving responsibilities [29, 66]. The extent
to which OAT services respond to the specific needs of
males and females in terms of interventions provided
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is currently not known in either Czechia or Norway.
Sex-specific interventions in other European countries
lack evidence of effectiveness, creating further research
opportunities [65].

Our findings warrant further research and clinical
attention to the mental health of patients receiving OAT.
The demonstrated clinical benefits of OAT in improving
mental health outcomes independently of adjunctive psy-
chosocial intervention [10] highlight the need to improve
access to treatment for as many as possible. Setting a high
threshold for OAT may disadvantage individuals with
decompensated dual diagnoses from receiving appropri-
ate treatment or exclude them altogether [48]. In addi-
tion, the superiority of OAT over placebo/waitlist and
abstinence-based approaches regarding mental health
outcomes underscores the benefits of long-term treat-
ment retention and adherence [10]. While the evidence
on the causal relationship between dual diagnosis and
patient drop-out from OAT has not been conclusive [2,
67], there are clear indications that the presence of dual
diagnosis significantly increases the odds of OAT termi-
nation by an addiction facility [68]. The consequences
may be far-reaching, leading to subsequent re-deterio-
ration of health outcomes and premature death [4, 5, 30,
69].

The high prevalence and variability of dual diagno-
sis among OAT patients underline the critical need for
prioritizing psychiatric assessment and patient-centred
treatment of co-occurring mental disorders to reduce
the associated risks [4—6]. The evidence suggests that
integrated care models involving both SUD and psychi-
atric treatment are clinically more effective than standard
non-integrated approaches to managing dual diagnoses.
The key advantage of integrating pharmacological, psy-
chotherapeutic, and social interventions within a single
service appears to be the reduction of barriers caused
by care fragmentation [29, 70]. However, some literature
suggests that the evidence supporting the efficacy of inte-
grated treatment is limited, particularly concerning Euro-
pean OAT modalities [26].

Strengths and limitations

This research introduces a standardized approach using
the ICD-10 classification system to study dual diagnosis
in nationwide cohorts of OAT patients, enabling more
reliable and meaningful comparisons of results. A major
strength of the study is the use of prospectively collected
nationwide register data of high quality linked on the
individual level, which provides us the opportunity to
study national, unselected populations of OAT patients
in both countries. We could also explore sex differences
and have an insight into mental ill-health in females,
who were often underrepresented in earlier studies of
OAT patients. Another strength is utilizing data on
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mental disorders for SMR calculations from the same
registers for the study cohorts and the general popula-
tions, minimizing potential biases from using different
data sources.

This study had some limitations that need to be
considered. First, we did not control the temporality;
therefore, we could not explore the causality between
OUD and mental disorders. Second, the prevalence of
mental disorders was calculated for the entire study
period, regardless of the date of OAT initiation, which
might lead to misclassification bias. On the other
hand, this is justifiable given the largely chronic nature
of both SUD and mental health disorders. Third, in
both countries, we excluded primary care data to cap-
ture more severe cases diagnosed in specialist health-
care and to reduce the risk of misdiagnosis. This could
have led to some milder conditions being omitted in
our analysis; therefore, the prevalence found in our
study may be underestimated. Fourth, some observed
differences in the prevalence of co-occurring mental
disorders could be partially attributed to different clin-
ical characteristics of patients, as we could not adjust
for the duration of opioid use, the severity of OUD,
and time spent in OAT.

Some differences may be due to varying coding prac-
tices and data sources in the two countries. While the
patient data recorded in the registers are similar, each
country creates, maintains, and administers its reg-
isters differently. Merging these registry datasets was
not feasible for data protection and legal reasons.
Since Norway lacks a dedicated OAT registry, the Nor-
wegian cohort was identified using prescriptions by
proxy indication from NorPD. It is estimated that 90%
of patients dispensed OAT medication were regis-
tered in the NorPD [41]. The Czech cohort was directly
selected from the OAT registry — the NRLUD. In addi-
tion, underreporting of office-based buprenorphine
treatment in the NRLUD persists in Czechia despite
legal requirements. This has an important implication
— while in Norway, all patients on OAT medicines are
sampled regardless of the special or general character of
the treatment unit, in Czechia, patients from rather spe-
cialized centers were sampled, potentially leading to the
omission of some office-based buprenorphine patients
from the analysis [35]. Nevertheless, the potential loss
of OAT cases is estimated as not compromising the
nationwide coverage of the registers and dual diagnosis
prevalence estimates.

The Czech NRLUD register for OAT has not been
validated for clinical coverage, potentially limiting con-
siderations on the accuracy and completeness of patient
records. The validity of other Czech and Norwegian reg-
isters has been reported to be high [37-40].
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Conclusions

OAT patients suffer from a higher burden of dual diag-
noses that require further attention from clinicians and
researchers. Country-specific differences in diagnosed
mental disorders could prompt treatment services to
revise their current approaches, which may help to tailor
the treatment according to patients’ needs. The findings
emphasize the need for routine psychiatric assessment,
tailored patient-centered care addressing specific psycho-
social needs, and a sex-sensitive approach among OAT
patients.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513722-024-00467-5.

[ Supplementary Material 1 J

Acknowledgements
We thank Vidar Hjellvik and Blanka Nechanska for their excellent help with
data management.

Author contributions

Gabriela Rolové: Formal analysis, Investigation, Data Curation, Writing —
Original Draft, Writing — Review & Editing, Visualization. Svetlana Skurtveit:
Conceptualization, Methodology, Formal analysis, Investigation, Resources,
Data Curation, Writing — Review & Editing, Supervision, Funding acquisition.
Roman Gabrhelik: Conceptualization, Methodology, Resources, Writing

- Review & Editing, Supervision. Viktor Mrav¢ik: Methodology, Writing —
Review & Editing, Funding acquisition. Ingvild Odsbu: Conceptualization,
Methodology, Writing — Original Draft, Writing — Review & Editing,
Visualization. All authors have approved the final version of the article.

Funding

The study was supported by the Ministry of Health of Czechia [grant no.
NU20-09-00066]; Charles University institutional support program Cooperatio
[research area HEAS]; and the Research Council of Norway [grant no. 320360].
Funding providers had no role in the study design, collection, analysis or
interpretation of the data, writing the manuscript, or the decision to submit
the paper for publication.

Data availability

The register-based cohorts are based on individual-level data from national
health registers. The authors are not allowed, by law, to publicly share this
data. Therefore, the authors cannot make this data fully available to the public.
The authors may share statistical code upon request.

Declarations

Ethics approval and consent to participate

Approvals from the ethics committees in Czechia (no.
36/19GrantAZVVES20201.LFUK) and Norway (no. 2019/656/REC South-East C)
have been obtained.

Consent for publication
Not applicable.

Competing interests

Roman Gabrhelik is the shareholder of Adiquit Ltd., which is currently
developing apps for addiction recovery. Nevertheless, no funding was related
to this study, and the activities had no role in the study design or the data
collection, analysis, interpretation of the data, writing the manuscript, or
deciding to submit the paper for publication. The remaining authors have no
conflicts of interest to declare.


https://doi.org/10.1186/s13722-024-00467-5
https://doi.org/10.1186/s13722-024-00467-5

Rolova et al. Addiction Science & Clinical Practice

(2024) 19:37

Received: 16 October 2023 / Accepted: 29 April 2024
Published online: 14 May 2024

References

1.

Santo T, Campbell G, Gisev N, Martino-Burke D, Wilson J, Colledge-Frisby S et
al. Prevalence of mental disorders among people with opioid use disorder: a
systematic review and meta-analysis. Drug Alcohol Depend. 2022;238.
Rogers AH, Zvolensky MJ, Ditre JW, Buckner JD, Asmundson GJG. Association
of opioid misuse with anxiety and depression: a systematic review of the
literature. Clin Psychol Rev. 2021;84.

Babor T, Campbell R, Room R, Saunders J, editors. Lexicon of alcohol and drug
terms. 2nd ed. World Health Organization; 1994.

Morin KA, Eibl JK, Gauthier G, Rush B, Mushquash C, Lightfoot NE, et al. A
cohort study evaluating the association between concurrent mental disor-
ders, mortality, morbidity, and continuous treatment retention for patients in
opioid agonist treatment (OAT) across Ontario, Canada, using administrative
health data. Harm Reduct J. 2020;17(1):51.

Bogdanowicz KM, Stewart R, Broadbent M, Hatch SL, Hotopf M, Strang J, et al.
Double trouble: Psychiatric comorbidity and opioid addiction—all-cause and
cause-specific mortality. Drug Alcohol Depend. 2015;148:85-92.

Zhu'Y, Mooney LJ, Yoo C, Evans EA, Kelleghan A, Saxon AJ et al. Psychiatric
comorbidity and treatment outcomes in patients with opioid use disorder:
results from a multisite trial of buprenorphine-naloxone and methadone.
Drug Alcohol Depend. 2021;228.

Amato L, Davoli M, A.Perucci C, Ferri M, Faggiano F, Mattick P. An overview

of systematic reviews of the effectiveness of opiate maintenance therapies:
available evidence to inform clinical practice and research. J Subst Abuse
Treat. 2005;28(4):321-9.

Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy
versus no opioid replacement therapy for opioid dependence. Cochrane Db
Syst Rev. 2009;3.

Nielsen S, Larance B, Degenhardt L, Gowing L, Kehler C, Lintzeris N. Opioid
agonist treatment for pharmaceutical opioid dependent people. Cochrane
Db Syst Rev 2016(5).

Moazen-Zadeh E, Ziafat K, Yazdani K, Kamel MM, Wong JSH, Modabbernia

A, et al. Impact of opioid agonist treatment on mental health in patients

with opioid use disorder: a systematic review and network meta-analysis of
randomized clinical trials. Am J Drug Alcohol Abus. 2021;47(3):280-304.
Degenhardt L, Grebely J, Stone J, Hickman M, Vickerman P, Marshall BDL, et
al. Global patterns of opioid use and dependence: Harms to populations,
interventions, and future action. Lancet. 2019;394(10208):1560-79.

Hser Y-I, Zhu Y, Fei Z, Mooney LJ, Evans EA, Kelleghan A, et al. Long-term fol-
low-up assessment of opioid use outcomes among individuals with comor-
bid mental disorders and opioid use disorder treated with buprenorphine or
methadone in a randomized clinical trial. Addiction. 2022;117(1):151-61.

Aas CF, Vold JH, Gjestad R, Skurtveit S, Lim AG, Gjerde KV et al. Substance use
and symptoms of mental health disorders: a prospective cohort of patients
with severe substance use disorders in Norway. Subst Abuse Treat Prev Policy.
2021;16(1).

Roncero C, Barral C, Rodriguez-Cintas L, Pérez-Pazos J, Martinez-Luna N, Casas
M, et al. Psychiatric comorbidities in opioid-dependent patients undergoing
a replacement therapy programme in Spain: the PROTEUS study. Psychiatry
Res. 2016,243:174-81.

Grella CE, Karno MP, Warda US, Niv N, Moore AA. Gender and comorbidity
among individuals with opioid use disorders in the NESARC study. Addict
Behav. 2009;34(6):498-504.

Goldner EM, Lusted A, Roerecke M, Rehm J, Fischer B. Prevalence of Axis-1
psychiatric (with focus on depression and anxiety) disorder and symptom-
atology among non-medical prescription opioid users in substance use treat-
ment: systematic review and meta-analyses. Addict Behav. 2014;39(3):520-31.
Jones CM, McCance-Katz EF. Co-occurring substance use and mental
disorders among adults with opioid use disorder. Drug Alcohol Depend.
2019;197:78-82.

Savant JD, Barry DT, Cutter CJ, Joy MT, Dinh A, Schottenfeld RS, et al. Preva-
lence of mood and substance use disorders among patients seeking primary
care office-based buprenorphine/naloxone treatment. Drug Alcohol Depend.
2013;127(1):243-7.

Torrens M, Mestre-Pint6 J-, Domingo-Salvany A. Comorbidity of substance
use and mental disorders in Europe. 2015.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

39.

40.

Page 9 of 10

Griffin ML, Dodd DR, Potter JS, Rice LS, Dickinson W, Sparenborg S, et al.
Baseline characteristics and treatment outcomes in prescription opioid
dependent patients with and without co-occurring psychiatric disorder. Am J
Drug Alcohol Abus. 2014;40(2):157-62.

Burdzovic Andreas J, Lauritzen G, Nordfjaern T. Co-occurrence between
mental distress and poly-drug use: a ten year prospective study of patients
from substance abuse treatment. Addict Behav. 2015;48:71-8.

Ringen PA, Melle |, Birkenaes AB, Engh JA, Faerden A, Vaskinn A, et al. The level
of illicit drug use is related to symptoms and premorbid functioning in severe
mental iliness. Acta Psychiatrica Scandinavica. 2008;118(4):297-304.
Nordentoft M, Mortensen PB, Pedersen CB. Absolute risk of suicide

after first hospital contact in mental disorder. Arch Gen Psychiatry.
2011,68(10):1058-64.

Khalsa JH, Treisman G, McCance-Katz E, Tedaldi E. Medical consequences of
drug abuse and co-occurring infections: research at the National Institute on
Drug Abuse. Substance Abuse. 2008;29(3):5-16.

Booth BM, Walton MA, Barry KL, Cunningham RM, Chermack ST, Blow FC.
Substance use, depression, and mental health functioning in patients
seeking acute medical care in an inner-city ED. J Behav Health Serv Res.
2011,38(3):358-72.

European Monitoring Centre for Drugs and Drug Addiction. Perspectives on
drugs: Comorbidity of substance use and mental health disorders in Europe.
2016.

Morisano D, Babor TF, Robaina KA. Co-occurrence of substance use disorders
with other psychiatric disorders: implications for treatment services. Nord
Stud Alcohol Dr. 2014;31(1):5-25.

Carra G, Bartoli F, Brambilla G, Crocamo C, Clerici M. Comorbid addiction

and major mental illness in Europe: a narrative review. Substance Abuse.
2015;36(1):75-81.

Priester MA, Browne T, lachini A, Clone S, DeHart D, Seay KD. Treatment access
barriers and disparities among individuals with co-occurring mental health
and substance use disorders: an integrative literature review. J Subst Abuse
Treat. 2016,61:47-59.

Skarstein S, Lien L, Abebe DS. The burden of somatic diseases among people
with alcohol- and drug use disorders are influenced by mental illness and
low socioeconomic status. A registry-based cohort study in Norway. J Psy-
chosom Res. 2023;165:111-37.

Castelpietra G, Knudsen AKS, Agardh EE, Armocida B, Beghi M, Iburg KM, et
al. The burden of mental disorders, substance use disorders and self-harm
among young people in Europe, 1990-2019: findings from the global burden
of Disease Study 2019. Volume 16.The Lancet Regional Health - Europe; 2022.
Gabrhelik R, Nechanska B, Mravcik V, Skurtveit S, Lund Ol, Handal M. A unique
opportunity to study short- and long-term consequences in children prena-
tally exposed to illicit drugs and opioid maintenance treatment using Czech
and Scandinavian registers. Cent Eur J Publ Heal. 2016;24(3):248-51.
Gabrhelik R, Handal M, Mravcik V, Nechanska B, Tjagvad C, Thylstrup B et

al. Opioid maintenance treatment in the Czech Republic, Norway and
Denmark: a study protocol of a comparative registry linkage study. Bmj Open.
2021;11(5).

Rolové G, Eide D, Gabrhelik R, Odsbu |, Clausen T, Skurtveit S. Gender differ-
ences in physical morbidity in opioid agonist treatment patients: Population-
based cohort studies from the Czech Republic and Norway. Volume 18.
Prevention, and Policy: Substance Abuse Treatment; 2023.

Eide D, Skurtveit S, Clausen T, Hesse M, Mravcik V, Nechanska B, et al. Cause-
specific mortality among patients in treatment for opioid use disorder in
multiple settings: a prospective comparative cohort study. Eur Addict Res.
2023;29(4):272-84.

Mraveik V. Dotaznikové studie Lékati CR 2020 se zaméfenim na problematiku
zavislosti. 2021.

Bakken 1J, Ariansen AMS, Knudsen GP, Johansen KI, Vollset SE. The Norwegian
patient Registry and the Norwegian Registry for Primary Health Care:
Research potential of two nationwide health-care registries. Scand J Public
Health. 2020;48(1):49-55.

Furu K, Wettermark B, Andersen M, Martikainen JE, Almarsdottir AB, Sarensen
HT. The nordic countries as a cohort for pharmacoepidemiological research.
Basic Clin Pharmacol Toxicol. 2010;106(2):86-94.

Sedova P, Brown RD, Zvolsky M, Kadlecova P, Bryndziar T, Volny O, et al. Valida-
tion of stroke diagnosis in the National Registry of hospitalized patients in the
Czech Republic. J Stroke Cerebrovasc Dis. 2015,24(9):2032-8.

Furu K. Establishment of the nationwide Norwegian prescription database
(NorPD) - new opportunities for research in pharmacoepidemiology in
Norway. Norsk Epidemiologi. 2008;18(2):129-36.



Rolova et al. Addiction Science & Clinical Practice

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

(2024) 19:37

Waal H, Bussesund K, Clausen T, Lillevold PH, Skeie |, Statusrapport. 2017. LAR
20 dr. Status, vurderinger og perspektiver, 2018.

Leung K, Xu E, Rosic T, Worster A, Thabane L, Samaan Z. Sensitivity and
specificity of self-reported psychiatric diagnoses amongst patients treated for
opioid use disorder. BMC Psychiatry. 2021;21(1):520.

Reitan SK, Lien L. Mental health services in Norway, 2023. BJPsych Int.
2023;20(4):95-9.

Hellstrom L, Gren Voldby K, Eplov LF. Stigma towards people with mental
iliness in the nordic countries — A scoping review. Nord J Psychiatry.
2023,77(4):319-28.

Winkler P, Krupchanka D, Roberts T, Kondratova L, Machd V, Hoschl C, et al.

A blind spot on the global mental health map: a scoping review of 25 years’
development of mental health care for people with severe mental illnesses in
central and eastern Europe. Lancet Psychiatry. 2017;4(8):634-42.

Evans Lacko S, Forméanek T, Mladé K, Winkler P. Development of public stigma
toward people with mental health problems in Czechia 2013-2019. Eur
Psychiatry. 2021,64(1).

Broulikové HM, Dlouhy M, Winkler P. Ekonomické hodnoceni ve zdravotnictvi:
Zaméreno na dusevni zdravi. 2020.

Chalabianloo F, Ohldieck C, Haaland @A, Fadnes LT, Johansson KA. Effective-
ness and safety of low-threshold opioid-agonist treatment in hard-to-reach
populations with opioid dependence. Eur Addict Res. 2021;28(3):199-209.
Mrav¢ik V, Janikovd B, Drbohlavové B, Popov P, Pirona A. The complex relation
between access to opioid agonist therapy and diversion of opioid medica-
tions: a case example of large-scale misuse of buprenorphine in the Czech
Republic. Harm Reduct J. 2018;15(1).

Miovsky M, Lukavskd K, Rubasova E, Stastné L, Sefranek M, Gabrhelik R. Atten-
tion deficit hyperactivity disorder among clients diagnosed with a substance
use disorder in the therapeutic communities: prevalence and psychiatric
comorbidity. Eur Addict Res. 2021,27(2):87-96.

Fiksdal Abel K, Ravndal E, Clausen T, Bramness Jargen G. Attention deficit
hyperactivity disorder symptoms are common in patients in opioid mainte-
nance treatment. Eur Addict Res. 2018;23(6):298-305.

Vold JH, Halmay A, Chalabianloo F, Pierron MC, Laberg E-M, Johansson KA, et
al. Attention-deficit/hyperactivity disorder (ADHD) symptoms and their rela-
tion to diagnosed ADHD, sociodemographic characteristics, and substance
use among patients receiving opioid agonist therapy: a Norwegian cohort
study. BMC Psychiatry. 2023,23(1):479.

Carpentier PJ, van Gogh MT, Knapen LM, Buitelaar JK, De Jong CAJ. Influence
of attention deficit hyperactivity disorder and conduct disorder on opioid
dependence severity and psychiatric comorbidity in chronic methadone-
maintained patients. Eur Addict Res. 2010;17(1):10-20.

Asherson P, Akehurst R, Kooij JJS, Huss M, Beusterien K, Sasané R, et al. Under
diagnosis of adult ADHD: Cultural influences and societal burden. J Atten
Disord. 2012;16(Suppl 5):520-38.

Kock P, Walter M. Personality disorder and substance use disorder — an
update. Mental Health Prev. 2018;12:82-9.

56.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Page 10 of 10

Bandelow B, Schmahl C, Falkai P, Wedekind D. Borderline personality
disorder: a dysregulation of the endogenous opioid system? Psychol Rev.
2010;117(2):623-36.

Bandelow B, Wedekind D. Possible role of a dysregulation of the endogenous
opioid system in antisocial personality disorder. Hum Psychopharmacology:
Clin Experimental. 2015;30(6):393-415.

Khantzian EJ. The self-medication hypothesis of addictive disorders: focus

on heroin and cocaine dependence. The Cocaine Crisis, 1987; Boston, MA:
Springer US.

Piccinelli M, Wilkinson G. Gender differences in depression: critical review. Br J
Psychiatry. 2000;177(6):486-92.

Klose M, Jacobi F. Can gender differences in the prevalence of mental disor-
ders be explained by sociodemographic factors? Archives Women’s Mental
Health. 2004;7(2):133-48.

Seedat S, Scott KM, Angermeyer MC, Berglund P, Bromet EJ, Brugha TS, et

al. Cross-national associations between gender and mental disorders in the
World Health Organization world mental health surveys. Arch Gen Psychiatry.
2009,66(7):785-95.

Salk RH, Hyde JS, Abramson LY. Gender differences in depression in rep-
resentative national samples: Meta-analyses of diagnoses and symptoms.
2017;143:783-822.

McHugh RK, Votaw VR, Sugarman DE, Greenfield SF. Sex and gender differ-
ences in substance use disorders. Clin Psychol Rev. 2018,66:12-23.
Greenfield SF, Grella CE. Alcohol & drug abuse: what is women-focused treat-
ment for substance use disorders? Psychiat Serv. 2009;60(7):880-2.

European Monitoring Centre for Drugs and Drug Addiction. Women and
drugs: Health and social responses. 2022.

Verissimo ADO, Grella CE. Influence of gender and race/ethnicity on per-
ceived barriers to help-seeking for alcohol or drug problems. J Subst Abuse
Treat. 2017;75:54-61.

Schéfer |, Fischer M, Reimer J, Karow A, Haasen C. Significance of psychiatric
comorbidity for the outcome of maintenance treatment — a review of the
literature. Mental Health Subst Use. 2011;4(1):62-71.

Friesen EL, Kurdyak P. The impact of psychiatric comorbidity on treatment
discontinuation among individuals receiving medications for opioid use
disorder. Drug Alcohol Depend. 2020;216.

Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L et al. Mortal-
ity risk during and after opioid substitution treatment: systematic review and
meta-analysis of cohort studies. BMJ. 2017;357.

Karapareddy V. A review of integrated care for concurrent disorders: cost
effectiveness and clinical outcomes. J Dual Diagnosis. 2019;15(1):56-66.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Exploring dual diagnosis in opioid agonist treatment patients: a registry-linkage study in Czechia and Norway
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Setting
	﻿Study population and study period
	﻿Data sources and linkage
	﻿Outcomes
	﻿Statistical analysis

	﻿Results
	﻿Baseline characteristics
	﻿Dual diagnosis in OAT patients
	﻿Sex differences
	﻿One-year sex-specific age-standardized morbidity ratios

	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


