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Mortality and life-years lost following subsequent physical
comorbidity in people with pre-existing substance use
disorders: a national registry-based retrospective cohort
study of hospitalised individuals in Czechia

Tomds Formdnek, Dzmitry Krupchanka, Karolina Mladd, Petr Winkler, Peter B Jones

Summary

Background Substance use disorders constitute a major global public health problem, attributable largely to their
subsequent comorbidity with other health conditions. This study aimed to investigate the risk of all-cause death and
life-years lost following hospitalisation for 28 subsequent physical comorbid conditions in people with a previous
hospitalisation for substance use disorder, compared with matched counterparts without substance use disorder.

Methods We did a retrospective cohort study on data from Czech nationwide registers of all-cause hospitalisations
and deaths during the period from Jan 1, 1994, to Dec 31, 2017. The cohorts consisted of individuals who had initially
been hospitalised between 15 and 70 years of age (index hospitalisation) and who were subsequently hospitalised with
one or more of 28 comorbid physical health conditions. We included individuals with an index hospitalisation for
substance use disorders and up to three counterparts without substance use disorders with a subsequent
hospitalisation for the same physical health condition, with matching on sex, age (+3 years), work status, and
discharge year at first hospitalisation for the subsequent condition. Data on ethnicity were not available. Risk of death
due to any cause following the first hospitalisation for each physical health condition until Dec 31, 2017, and life-years
lost after disease onset at ages 30, 45, and 60 years, and before 81 years of age, were examined.

Findings From a total 56 229 563 records of hospitalisations identified, we included 121153 people with hospitalisation
for substance use disorders and 6742134 people without hospitalisation for substance use disorders in the study.
The 28 condition-specific cohorts comprised a median of 6444 individuals (IQR 2033-12358), ranging from
444 for multiple sclerosis to 36356 for diseases of the circulatory system. Across the cohorts, the proportion of
males ranged from 31-4% for thyroid disorder to 100-0% for prostate disorders. The mean baseline age ranged
from 30-0 years (SD 9-1) for chronic viral hepatitis in people with pre-existing substance use disorders to
62-2 years (9-7) for Parkinson’s disease in people without pre-existing substance use disorders. After adjusting for
potential confounders using stratified Cox proportional hazards models, individuals with a pre-existing substance
use disorder had an increased risk of death due to any cause after the onset of 26 out of 28 physical health conditions,
relative to their counterparts without substance use disorders, with adjusted hazard ratios ranging from
1-15 (1-09-1-21) for chronic liver disease to 3-86 (2-62-5-67) for thyroid disorder. For seven subsequent health
conditions, the risk of death was more than doubled in the group with pre-existing substance use disorders. When
compared with the general population via mortality tables, people with pre-existing substance use disorders had
substantial losses in life-years after the onset of most of the subsequent physical health conditions regardless of age
of onset, and, for the majority of comorbidities, lost considerably more life-years than their counterparts without
substance use disorders.

Interpretation A history of hospitalisation for substance use disorders appears to have a significant negative effect on
prognosis following the development of various subsequent physical health conditions. These findings strongly
suggest that clinical vigilance and high-quality integrated treatment for people with substance use disorders could be
life-saving and should be given higher priority on the public health agenda.
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Introduction

Worldwide estimates suggest that more than 283 million
(5%) people aged 15 years or older live with alcohol use
disorders,' and about 35-6 million individuals have

psychoactive drug use disorders.” Global estimates also
suggest that 4.2% of disability-adjusted life-years
(DALYs) are attributable to alcohol use and 1-3% to psy-
choactive drug use.’ Although substance use disorders
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Research in context

Evidence before this study

We searched Web of Science and MEDLINE, until April 11,2022,
for studies published in English, containing the terms (mental
disorder* OR substance use disorder* OR alcohol use disorder*
OR drug use disorder* OR substance use OR alcohol use OR drug
use) AND (comorbid* OR co-occurr*) AND (somatic OR physical
OR general medical) AND (mortality OR death* OR life-years lost
ORyears lost OR LYL) AND (health register* OR nationwide
register* OR electronic record* OR electronic health record*).
We found one recent nationwide cohort study from Denmark
that examined the risk of mortality and life-years lost in
individuals with substance use disorders with comorbid physical
health conditions compared with unmatched individuals having
only those physical health conditions. Without considering any
direction of causality, it reported elevated mortality rate ratios
across all the examined physical health conditions, and
substantially more life-years lost in people with substance use
disorders than in individuals without substance use disorders.
We identified no study that used nationwide health registers
matching individuals with pre-existing substance use disorders to
those with no history of substance use disorders to estimate the
risk of death and life-years lost following the development of
specific physical health conditions.

have considerable direct effects on health, a large pro-
portion of this burden is ascribed to their effects on other
health conditions.?

Physical and mental health comorbidities are common
in people with a substance use disorder.*” Almost half of
people diagnosed with a substance use disorder have other
chronic health conditions,® and 47-100% have another
current mental disorder.” Individuals with a substance use
disorder and a comorbid health condition are more likely
than those with a substance use disorder alone to undergo
psychiatric emergency hospitalisation,® to be rehospitalised
within 30 days of discharge,’ to die by suicide® or have a
higher suicide risk," to die prematurely,* and to have worse
proximal outcomes at discharge from treatment.” These
increased risks are despite national and international
strategies, such as the UN Sustainable Developmental
Goals, emphasising the need to scale up public health
actions to improve access to high-quality treatment for
people with substance use disorders.” To succeed with
these goals, comorbid health conditions in people with
substance use disorders must be addressed, as recently
emphasised in a statement by the Informal Scientific
Network, UN Commission on Narcotic Drugs.*

Although the burden of comorbid health conditions in
people with substance use disorders is widely recognised,
most existing studies lack breadth of perspective, focusing
solely on either psychiatric comorbidities or selected
physical health conditions, or rely on analysis of isolated
registers of patients with substance use disorders. To the
best of our knowledge, no study to date has used

Added value of this study

To the best of our knowledge, this is the first study using data
from nationwide health registers that estimated the risk of all-
cause death and life-years lost after the onset of multiple
specific physical health conditions in individuals with a history
of hospitalisation for substance use disorders, when compared
with matched counterparts without substance use disorder but
with the same physical health condition. Among people with
pre-existing substance use disorders, an elevated risk of death
was found after the onset of 26 out of 28 physical health
conditions; for seven conditions, the risk was more than
doubled. For most subsequent health conditions, people with
substance use disorders lost substantially more life-years than
did their counterparts without substance use disorders.

Implications of all the available evidence

Past history of hospitalisation for substance use disorders
appears to adversely influence the prognosis after the onset of
various physical health conditions. Clinicians should take note
of such clinical histories and ensure that patients with previous
hospital admission for substance use disorders are given high-
quality integrated treatment.

individual-level, nationwide data covering long time
periods to investigate outcomes in people with pre-existing
substance use disorders following the onset of different
physical health conditions and compared these outcomes
with matched counterparts without substance use
disorders. In the present study, we used the Czech
nationwide health registers of all-cause hospitalisations
and all-cause deaths to assess the risk of all-cause death
and life-years lost in people with a history of hospitalisation
for a substance use disorder following the onset of nine
broadly defined and 19 specific subsequent physical health
conditions requiring hospitalisation, in the period from
1994 to 2017 We hypothesised that, following
hospitalisation for a subsequent physical health condition,
individuals who had previously been hospitalised with
substance use disorder would have a higher risk of
all-cause mortality and more life-years lost than their
counterparts without hospitalisation for substance use
disorder.

Methods

Data and sources

We wused individual-level, de-identified data from
two Czech nationwide health registers: the register of
all-cause hospitalisations and the register of all-cause
deaths. Both registers are maintained by the state-funded
Institute of Health Information and Statistics (IHIS) of
Czechia and cover the entire Czech population (approx-
imately 10-7 million inhabitants). A unique identifier
assigned after birth included in both datasets allows
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linkage. The IHIS granted the Czech National Institute of
Mental Health (NIMH) access to complete data covering
the period from Jan 1, 1994 (the earliest available), to
Dec 31, 2017

The records in the register of all-cause hospitalisations
are created by health professionals routinely completing a
standard, mandatory form when patients are discharged
from all Czech health-care settings.” Key clinical charac-
teristics are collected, including the dates of admission and
discharge, the primary diagnosis, and up to five secondary
diagnoses, coded according to the WHO ICD-10. Basic
sociodemographic information (such as sex, marital status,
occupation, and region of residence) is also collected;
however, patients are not required to provide information
other than age and sex. Data on ethnicity were not present.
The information in the register of all-cause deaths is based
on death certificates that are routinely filled by physicians
for all deaths occurring in Czechia.” The date of death, the
ICD-10 cause, and, if applicable, the external cause of
death, age at death, and sex are available for each individual.

This study was approved by the ethics committee of the
NIMH (code number 105/18).

Cohort construction

We screened records of all hospitalisations occurring
during the specified study period. First, we excluded
records with missing information on key variables (sex,
age, work status, admission and discharge dates, region
of residence, and primary diagnosis) or invalid dates; all
records of individuals who were recorded as dying more
than once or as being hospitalised after the date of death;
and all records in which the discharge date of
one hospitalisation occurred after the admission date of
another hospitalisation (ie, overlapping hospitalisations).
We applied the first two criteria to avoid invalid records
due to administrative or technical errors, and the third to
avoid severe identification problems (negative time-to-
events). Next, we excluded all hospitalisations for which
the admission occurred before Jan 1, 1999, or the
discharge occurred after Dec 31, 2017 We restricted the
analysis to individuals aged 15-70 years, based on the
typical onset age of mental disorders® and life expectancy
in Czechia. To avoid loss to follow-up, we excluded
individuals residing outside of Czechia; foreign citizens
allowed to stay in Czechia on a visa for up to 90 days and
Czech citizens who have their permanent residence
outside of Czechia were excluded on the basis of this
criterion. When an individual fulfilled all the above
conditions on multiple occasions, we used the first
instance as the index hospitalisation. In cases with
multiple admissions and discharges on the same date for
an individual, we used a procedure that randomly
sampled one record.

From all included records, we defined the cohort with
substance use disorders as comprising all individuals
hospitalised with a main ICD-10 diagnosis code of Flx,
excluding those related to acute intoxication (ICD-10 codes

F100, F110, F120, F130, F140, F150, F160, F170, F180
and F190), and defined the comparison cohort as com-
prising all hospitalised individuals without hospitalisation
for substance use disorder during the entire examined
period.

Assessment of subsequent physical health conditions
and mortality

For every individual, we identified the presence of
subsequent physical health conditions arising during the
period from the end of index hospitalisation until the
end of dataset (Dec 31, 2017). We defined a subsequent
health condition as an ICD-10 primary diagnosis code at
any subsequent hospitalisation that differed from the
one listed as the primary diagnosis on the index
hospitalisation (appendix p 7) We separately examined
nine broadly defined categories of health conditions and
19 specific health conditions (appendix p 1). To facilitate
international comparison, which is still lacking in
register-based research, the selected health conditions
largely correspond to the ones used in two Danish
nationwide studies on mental disorders and subsequent
physical health conditions.”* However, we added several
codes relevant specifically to substance use disorders and
removed certain health conditions that we considered to
have a low likelihood of resulting in death (eg, migraine).
We did not consider somatic multimorbidity, psychiatric
comorbidity, or somatic and psychiatric polymorbidity
because we believe that these constitute distinct problems
that are beyond the scope of a single study.

To reduce the likelihood of including individuals who
already had the health condition and severe misspec-
ification of disease onset age, we established whether
a health condition occurred in the period of 5 years
before the admission date of the index hospitalisation
(appendix p 7). When there was an occurrence, we did
not consider it to be a subsequent health condition, and
we did not include the affected individuals in the analysis
for that given health condition.

Finally, we assessed whether an individual died in the
period from the end of a hospitalisation for a subsequent
health condition until the end of dataset (Dec 31, 2017),
specifically for each health condition.

Matching

We matched up to three individuals without a substance
use disorder to every person with a substance use disorder;
to do this we used exact matching on sex, age (3 years),
work status (not working vs employed), and discharge year
of the first hospitalisation related to a given subsequent
physical health condition (appendix p 8). When the
person with a substance use disorder had more than
three potential matched counterparts, we used a procedure
that randomly sampled three of them. We matched on
sex, age, and work status at the first hospitalisation for a
given subsequent physical health condition because each
of them is strongly associated with the exposure and the

www.thelancet.com/psychiatry Published online 3 November, 2022 https://doi.org/10.1016/52215-0366(22)00335-2

See Online for appendix



Articles

56229563 records of hospitalisations between
Jan 1, 1994, and Dec 31, 2017 identified

34761 excluded (missing information on any key

variables or invalid admission or discharge date)

283330 excluded (records relating to individuals who

had more than one date of death, or
hospitalisation date occurring after date of

661255 excluded (overlapping records with discharge

date occurring after admission date of
another hospitalisation)

>
v
56194802 included
—>
death)
A 4
55911472 included
>
| 55250217 included |
>

11019241 excluded (admission or discharge date occurred

before Jan 1,1999, or after Dec 31, 2017)

44230976 included

—>| 16679884 excluded (patient age <15 or >70 years)

A

27551092 included

158551 excluded (place of residence outside of Czechia)

27392541 included

v

1374866 records of individuals with a history
of substance use disorder

diagnosis)

975747 records excluded (substance use
> disorder not listed as the primary

A

399119 records with substance use disorder
listed as the primary diagnosis

N 103823 records excluded (relating to
acute intoxications)

A 4

121153 individuals (295296 records)
included in final cohort of people
with substance use disorder

6742134 individuals (26 017 675 records)

included in final cohort of people
without substance use disorders

outcome, and, thus, constitutes an important confounder.
We matched on the year of first hospitalisation for a given
subsequent health condition to ensure that individuals in
matched pairs had approximately the same likelihood of
having the outcome and to control for cohort effects.

For some of the individuals with pre-existing substance
use disorders and particular subsequent health conditions,
no matching counterparts without substance use disorder
were present in the data (ranging from one [0-06%)] of
1643 for hypertension, to 623 [44-47%)] of 1399 for chronic
viral hepatitis; appendix p 2). We did not include
unmatched individuals in the analysis of those health
conditions. For a small proportion of individuals with
substance use disorder, only one to two matching coun-
terparts without substance use disorder were available.

Statistical analysis

We computed descriptive statistics, expressed as counts
with proportions, means with SDs, and medians with
IQRs. We used stratified Cox proportional hazards
models to assess the risk of all-cause death in people with
pre-existing substance use disorders who developed
a subsequent health condition compared with people
who developed a similar subsequent health condition but
who had no history of substance use disorders. We
considered groups of individuals with substance use
disorders and their matched counterparts without
substance use disorders as different strata, making it
possible for the baseline hazards to vary across these
groups.” By using this approach, the comparisons were
done within each group, thus allowing us to control for
the matched characteristics.” We fitted models for each
subsequent health condition separately. We considered
the event as the occurrence of death, and time-to-event as
the time between discharge for a given subsequent
health condition and either death or the end of follow-up
for mortality (Dec 31, 2017). We fitted models adjusted for
sex, age, work status, and discharge year of the first
hospitalisation for the given subsequent health condition.
We assessed whether the proportionality assumption was
satisfied using Schoenfeld residuals, and found this
assumption to be violated in a number of models.
Consequently, hazard ratios (HRs) must be interpreted
as weighted averages of the time-varying HRs over the
entire follow-up period.” Survival plots are presented in
the appendix (pp 9-36). Additionally, we fitted sex-
stratified models, adjusting for age, work status, and
discharge year of the first hospitalisation for the given
subsequent health condition.

We computed life-years lost with 95% Cls established
using 10000 bootstrap iterations for individuals with and
without substance use disorders who also developed a sub-
sequent physical health condition based on comparison

Figure 1: Construction of cohorts of people hospitalised with and without
substance use disorder
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Patients without substance use disorders

Patients with substance use disorders

Discharge year of

first

Mean age,
years (SD)

Employment status, n

(%)

Sex, n (%)

Dischargeyearof  Total, n
first

Mean age,
years (SD)

Employment status, n

(%)

Sex, n (%)

Total, n

hospitalisation,
median (IQR)

hospitalisation,
median (IQR)

employed

Employed  Not

Female

Male

Not
employed

Female Employed

Male

(Continued from previous page)

1245 4973 58.20 2011
(20-02%)

1242

4976

6218

2011

5775
(9:70)
6106

415 1659
(20:01%)
(7-42)

414

1660

Peripheral artery occlusive disease 2074

(2007-2014)

2011

(963)
6146
(7-18)

(79:98%)
1179
(72-51%)
7977

(19-97%)

(80-03%)
1626

(2007-2014)
2011

(79-99%)
393

(19:96%)

(80-04%)
542

447
(27-49%)

1626

149
(27-49%)

542

Prostate disorders

(2007-2015)

2011

(0-00%)
2439

(100-00%)
7410

(2007-2015)
2011

(72-51%)
2660

(0-00%)

(100-00%)

2471

57-81

1872
(19:01%)

9849

5736

624
(19:00%)

813
(2476%)

256

3284

Stroke

(2007-2015)
2010

(1027)
4885

(80-99%)

(2476%)

(75:24%)

(2007-2015)
2010

(10-26)
4866

(81-00%)

(75-24%)
117

644
(57-60%)
1054

474
(42-40%)

768
(68-69%)

350
(31-31%)
1098

1118

215
(57-64%)
360

158
(42:36%)

373

Thyroid disorder

(2007-2014)
2009

(12-49)
4826

(2007-2014)
2009

(12-49)
47-67

(68-63%)

(31-37%)
374

248
(19-05%)

204
(15-67%)
1590

1302

87
(19-46%)

73
(16:33%)

447

Tuberculosis

(2005-2013)
2010

(1071)
50-78
(12:07)
57-90

(80-95%)
4748

(84:33%)
4730

(2005-5-2013)

(1067)
2010

(80-54%)
1583

(83-67%)
1577

1572
(24-87%)

6320

50-36
(11.92)
57-48
(10-63)

524
(24-87%)

530
(2515%)

2107

Ulcer or chronic gastritis

(2006-2014)

(75:13%)
2011

2460

(25:16%)

(74-84%)

(2006-2014)

2011

(75-13%)
820

(74-85%)
919

702
(22:20%)

405

(12:81%)

2757
(87-19%)

3162

234
(2220%)

135
(12-81%)

1054

Urogenital system diseases

(10-68) (2007-2014)

(77-80%)

(2007-2014)

(77-80%)

(87:19%)

Age, work status, and year are those at the time of the first hospitalisation for the given subsequent health condition.

Table 1: Descriptive statistics of matched individuals with and without substance use disorders who developed subsequent physical health conditions

with the general population of the same sex and age via
mortality tables. The reference year for mortality tables
was 2008 (ie, the middle study year). We computed
differences in life-expectancy as life-years lost* for onset of
subsequent physical health condition at ages 30, 45, and
60 years, and before reaching the age of 81 years. We
proceeded with life-years lost calculation only when the
number of at-risk individuals was ten or more.

To quantitively assess the level of unmeasured con-
founding, we computed E-values for each of the models.
The E-values indicate what the HR would need to be for
an unmeasured confounder, or set of confounders, to
explain away the associations observed in the models.”

All analyses were done with R (version 4.0.3), using the
libraries survival (version 3.2-7), lillies (version 0.2.9),*
and EValue (version 4.1.3). Reflecting the statement from
the American Statistical Association on p values,” we did
not conduct null-hypothesis significance tests.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report.

Results

From the total 56229563 records of hospitalisations
between Jan 1, 1994, and Dec 31, 2017, 27392541 records
met all inclusion criteria. 399119 were records of hospi-
talisations with substance use disorder listed as the
primary diagnosis and 26017675 were records of hospi-
talised individuals with no history of hospitalisation
for substance use disorder (figure 1). After exclusion of
records of hospitalisations related to acute intoxication,
the final cohorts consisted of 121153 hospitalised
individuals with and 6742134 without substance use
disorder. 29329 (24-2%) people with and 1430970 (21-2%)
people without substance use disorder were subsequently
hospitalised with at least one physical health condition
during the examined period (appendix pp 3—4).

Cohort characteristics by subsequent physical health
condition are shown in table 1. The number of
individuals in disease-specific cohorts ranged from
444 for multiple sclerosis (333 individuals without and
111 with substance use disorders) to 36365 for diseases
of the circulatory system (27267 individuals without and
9089 with substance use disorders), with a median of
6444 (IQR 2033-12358) individuals. Across the cohorts,
the proportion of males ranged from 31-4% (467 of 1491)
for thyroid disorder to 100% (2168) for prostate disorders,
while the mean baseline age ranged from 30-0 years
(SD 9:1) for chronic viral hepatitis in people with
pre-existing substance use disorders to 62-2 years (9-7)
for Parkinson’s disease in people without pre-existing
substance use disorders.

In 26 of the 28 subsequent individual or broadly defined
health conditions examined, individuals with pre-existing
substance use disorder had an elevated risk of all-cause
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People with substance use People without substance Adjusted hazard

disorder use disorder ratio (95% Cl)

Numberin  All cause Numberin All cause

cohort death, n (%) cohort death, n (%)
Atrial fibrillation 1274 493 (38.7%) 3819 869 (22-8%) —— 229 (2:03-260)
Cancers 5405 3526 (65-2%) 16 215 7876 (48-6%) . 1-60 (1:53-1-67)
Circulatory system diseases 9089 3900 (42-9%) 27267 7164 (26:3%) . 2:03(1-94-2-12)
Connective tissue disorders 166 42 (25:3%) 497 75 (15-1%) —_——————— 177 (119-2:63)
Diabetes 1648 705 (42-8%) 4944 1458 (29-5%) : e 173 (1.57-1.91)
Diverticular disease of the intestine 340 101 (29:7%) 1018 142 (13:9%) é —_—————— 270 (2:03-3:58)
Endocrine system diseases 2011 765 (38-0%) 6033 1404 (23:3%) —— 1-99 (1-80-2-19)
Epilepsy 5785 2205(381%) 17327 5226 (302%) : e 137 (1:30-145)
Gastrointestinal system diseases 8735 3773 (43:2%) 26161 7304 (27-9%) - 1-91(1-82-1.99)
Heart failure 1581 928 (58-7%) 4741 2349 (49-5%) : e 145 (1:33-1-58)
Hypertension 1642 643 (39:2%) 4925 1058 (21:5%) —e— 227 (2-03-2:53)
Chronic kidney disease 532 310 (58:3%) 1596 764 (47-9%) § —— 1-48 (1-27-1.72)
Chronic liver diesase 6007 2990 (49-8%) 17660 8217 (46-5%) | e 115 (1-09-1-21)
Chronic pulmonary diseases 2054 1005 (48-9%) 6161 2360 (38:3%) g —o— 139 (128-1:52)
Chronic viral hepatitis 776 90 (11-6%) 1962 139 (7-1%) — o——— 1.88 (1-41-2-49)
Infectious diseases 1444 306 (21:2%) 4068 693 (17-0%) f — 1-37(118-1:58)
Inflammatory bowel disease 187 39 (20-9%) 561 82 (14-6%) T 178 (1-18-2-69)
Ischaemic heart disease 3025 1199 (39:6%) 9074 2157 (23-8%) g —o— 211(1.95-2-28)
Multiple sclerosis 111 16 (14-4%) 333 27 (8:1%) ° 1.70(0-88-3-28)
Neurological system diseases 6015 2271 (37-8%) 18 037 4984 (27-6%) é - 1.51(1-43-1-59)
Parkinson’s disease 119 56 (47-1%) 341 153 (44-9%) ..—.— 138 (0-98-1-96)
Peripheral artery occlusive disease 2074 1001 (483%) 6218 2316 (37:2%) § —— 1.57 (1-44-1.70)
Prostate disorders 542 171 (31:5%) 1626 254 (15-6%) — ——— 2:71(2:18-3-36)
Stroke 3284 1701 (51-8%) 9849 3833 (38-9%) ! e 1.56 (1-47-1-67)
Thyroid disorder 373 62(166%) 1118 65 (5-8%) L e 386(262567)
Tubercolosis 447 200 (44-7%) 1302 446 (34-3%) § —— 1.52(1-26-1-83)
Ulcer or chronic gastritis 2107 901 (42-8%) 6320 1923 (30-4%) —— 1.60 (1-47-1.75)
Urogenital system diseases 1054 468 (44-4%) 3162 903 (28-6%) g —— 1-91(1-68-2-16)

T T i T T T T T 1
0 0-70 1.00 125 1.50 2:00 3-:00 5-00 7-:00
“— —>

Lower in people with substance use disorders  Higher in people with substance use disorders

Figure 2: Stratified Cox proportional hazards models of all-cause mortality following the onset of physical health conditions in people with substance use disorder

death when compared with their counterparts without
substance use disorder (figure 2). The adjusted HRs
ranged from 1-15 (95% CI 1-09-1-21) for chronic liver
disease to 3-86 (2:62-5-67) for thyroid disorder. For
seven health conditions, the risk of all-cause death in
individuals with a history of substance use disorders was
more than two times higher than that for people without
substance use disorder. Multiple sclerosis had a wide
95% CI for risk of all-cause death, ranging from a
12% decrease in risk to a more than three times higher
risk (0-88-3-28). For Parkinson’s disease, the 95% CI
ranged from a 2% lower risk to a 96% higher risk of
all-cause death (0-98-1-96). Sex-specific models are
presented in the appendix (p 5).

E-values ranged from 1-44 for chronic liver disease
to 4-44 for thyroid disorder, with a median of 2-30
(appendix p 6). These values mean that, to explain away
the observed associations between substance use
disorder and risk of death, an unmeasured confounder
(or set of confounders) would, itself, need to be associated

with both the exposure and outcome by HRs ranging
from 1-44 to 4-44, in addition to the confounders
included in the models.

Across most subsequent physical health conditions in
males and females, substance use disorder was associated
with a loss in life-years (table 2). For males with
pre-existing substance use disorder and any of the
subsequent physical health conditions, disease onset at
age 30 years was associated with loss of life-years, ranging
from 10-12 years (95% CI 6-42-14-71) for prostate
disorders to 37-17 years (32-26—41-88) for heart failure.
For females with substance use disorder, the onset of
25 of the 27 health conditions at age 30 years was
associated with loss of life-years, ranging from 10- 01 years
(1-15-18-19) for multiple sclerosis to 41-49 years
(35-72-46-06) for heart failure. For chronic viral
hepatitis, the 95% CI ranged from a gain of 3 -13 life-years
to a loss of 11-18 life-years. For inflammatory bowel
disease, the 95% CI ranged from a gain of 255 life-years
to a loss of 9-06 life-years.
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With onset age at 45 years, males with substance use
disorder showed a loss of life-years across 27 out of 28 sub-
sequent physical health conditions, ranging from 8-10
(3-43-12-79) for thyroid disorder to 24-27 (23-82-24-72)
for cancers. For multiple sclerosis, the 95% CI ranged
from gain of 7-78 life-years to a loss of 7-91 life-years.
Females with substance use disorder and disease onset at
age 45 years showed a loss of life-years in 25 of 26 sub-
sequent physical health conditions, ranging from 8-48
(4-89-11-98) for thyroid disorder to 25-20 (21-15-29-41)
for heart failure. For inflammatory bowel disease, the
95% CI covered a range from gain of 2-13 life-years to loss
of 9-58 life-years.

Considering disease onset at age 60 years, males with
substance use disorder had life-years lost in 25 out of 26
subsequent physical health conditions, ranging from 4-47
(3-41-5-55) for prostate disorders to 12-59 (12-31-12-86)
for cancers. For thyroid disorder, the 95% CI ranged
from a gain of 0-45 life-years to a loss of 5-98 life-years.
For females with substance use disorder, disease onset at
age 60 years was associated with a loss of life-years in
24 of 25 subsequent health conditions, ranging from 3-70
(1-09-6-16) for thyroid disorder to 13-11 (12-46-13-70)
for cancers. The 95% CI for inflammatory bowel disease
ranged from a gain of 2-80 life-years to a loss
of 7-91 life-years. Individuals with a pre-existing
substance use disorder had a higher number of life-years
lost than their counterparts without substance use
disorder for most health conditions and onset ages.

Discussion

In this retrospective cohort study based on Czech
nationwide health registers, we observed that people with
a history of hospitalisation for a substance use disorder
were more likely to die during the follow-up period than
their counterparts without a history of hospitalisation
for a substance use disorder, after the onset of 26 of the 28
examined physical health conditions. For seven subsequent
physical health conditions, the risk of death due to any
cause in people with pre-existing substance use disorders
was twice as high or greater. Correspondingly, individuals
with a pre-existing substance use disorder had substantial
losses of life-years after the onset of most of the subsequent
physical health conditions, and, in most cases, considerably
larger losses than those of their counterparts without
substance use disorder. These results strongly suggest that
substance use disorder has a profound negative impact on
mortality and life-years lost following the onset of sub-
sequent health conditions.

A previous nationwide cohort study from Denmark
used categories of physical health conditions consistent
with those used in the present study to examine the risk
of death and life-years lost in individuals with substance
use disorder with comorbid physical health conditions
when compared with unmatched individuals having only
those physical health conditions.® That study showed
elevated mortality rate ratios in people with substance use

disorder who had any of the nine examined groups of
physical health conditions, ranging from 2-42 (95% CI
2-36-2-48) for diseases of the haematological system
to 3-81 (3-74-3-87) for diseases of the gastrointestinal
system, when compared with individuals who only had
the specific physical health conditions.” In our study, the
observed risks were lower than in the Danish study,
which could be related to intrinsic differences in the
studied populations or underlying health-care systems,
and to differences in study designs. The present study
lacks data from outpatient settings, whereas the
Danish study did not consider the direction of causality or
match individuals with substance use disorder with those
without substance use disorder. Results from Swedish
nationwide registers imply that individuals with
psychoactive drug use disorders had an increased risk for
fatal prostate cancer when compared with their
counterparts without drug use disorders.” Similarly,
results from Finish nationwide registers suggest that
men with colorectal cancer who had a history of a
substance use disorder had increased risk of death when
compared with their counterparts without substance use
disorders.” Findings from Swedish nationwide registers
also showed substantial premature mortality (defined as
death before age 66 years; 23-3-28-7% of individuals)
among people with chronic respiratory diseases, cardio-
vascular diseases, or diabetes in addition to comorbid
substance use disorders.”

Since our dataset contains only a very small number of
variables, we cannot establish the mechanisms responsible
for the effect of pre-existing substance use disorders on
mortality following the development of subsequent
physical health conditions. However, the direct adverse
effect of substance use on physical health could be a major
factor, probably amplified by several other factors. First,
substance use is associated with lifestyle factors such as
smoking, lack of exercise, and suboptimal dietary habits,
which are known risk factors for several adverse health
outcomes. Next, people with substance use disorders are
less likely to participate in screening and prevention
programmes for diseases such as cancer and diabetes.””
Thus, the observed differences in risk of death between
people with and without substance use disorders could be,
in part, due to differing clinical characteristics of hospi-
talised individuals, with more timely diagnoses and less
severe or chronic cases among individuals without
substance use disorder. However, in a study using data
from Swedish nationwide registers, no association was
found between drug use disorders and prostate cancer
stage at diagnosis. Additionally, previous research has
shown that individuals with substance use disorder are less
likely to use preventive medication, such as lipid-lowering
and antihypertensive drugs,® exacerbating the risk of
adverse outcomes. Finally, people with mental disorders,
including people with substance use disorders, are more
likely to be subject to diagnostic overshadowing (ie, the
misattribution of physical symptoms to mental disorders),”
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which can subsequently contribute to under-diagnosis, late
diagnosis, and delayed treatment in affected individuals.

There are several limitations to this study that need to
be considered. First, we had no data related to outpatient
services. Consequently, we did not capture data on people
who were receiving treatment without hospitalisation,
and we cannot rule out that this approach led to the
introduction of substantial selection bias.

Second, given the large treatment gap in people with
substance use disorders in Czechia,® the number of
undetected cases of substance use disorders (false
negatives) is likely to be considerable. This bias is likely to
have led to an underestimation of the true effects. In
addition, we cannot rule out that some individuals
hospitalised for a substance use disorder before Jan 1, 1999,
were included in the cohort of people without substance
use disorders.

Third, by restricting the analysis to only individuals
who were hospitalised for substance use disorders as the
primary diagnosis, individuals hospitalised with a sec-
ondary diagnosis of substance use disorders were unde-
tected and potentially included in the group of people
without substance use disorders. However, it is reason-
able to assume that these two groups are dissimilar and
combining them would result in a heterogeneous cohort
of patients, potentially violating the consistency
assumption.”

Fourth, we checked for the presence of examined
health conditions 5 years before the first substance use
disorder-related hospitalisation; however, we had no
complete life histories available to establish the precise
sequences of disease onsets. Thus, we cannot rule out
the possibility that some individuals with a substance use
disorder developed their substance use disorder after the
onset of other health problems, perhaps, in part, as a
strategy to cope with such problems (ie, reverse causality).

Fifth, although we tried to consider all relevant
confounders, the pool of variables present in the registers
is very limited, and it is likely that unaccounted
confounding is still present. However, we believe that the
size of the E-values calculated provides a reasonably strong
indication that our results are unlikely to be attributable to
unmeasured cofounding. Furthermore, people with other
mental disorders often have comorbid substance use
disorders with bidirectional association. Because of the
complex relationships between substance use disorders,
other mental disorders, and physical health conditions, we
believe that including other mental disorders as
confounders might result in overadjustment bias™ or other
complex design problems. Therefore, we opted for
a cautious approach and did not consider them in the
current study. Similarly, the worse prognosis in people
with pre-existing substance use disorders might be
partially related to potentially higher rates of multi-
morbidity, which we did not consider in the present study.

Sixth, for a non-negligible proportion of people with
pre-existing substance use disorders and subsequent

chronic viral hepatitis, chronic liver disease, and
infectious diseases, we were not able to find any matching
counterparts without substance use disorders. Thus, the
results might not be generalisable to the entire
population.

Finally, information on emigration status was not
present in the registers, and we cannot rule out that
some individuals left the country during the follow-up
period, resulting in being lost to follow-up. However, the
number of individuals emigrating from Czechia is very
low (up to 0-2% per year), making it unlikely to have
substantially biased the results.

The findings of this study warrant further investigation
and public health action. The need to scale up public
health actions to improve access to and quality of
treatment has repeatedly been outlined in national and
international agendas such as target 3- 5 of UN Sustainable
Development Goal 3 on strengthening the prevention
and treatment of substance abuse; these aims should be
addressed, with a particular emphasis on somatic
comorbidity in people with substance use disorders.
From the clinical perspective, there is an opportunity
when individuals with substance use disorders are
hospitalised or otherwise identified in the health-care
system to address their physical and mental health in an
integrated way.”*** An integrated approach to prevention
and treatment and the so-called “no wrong door” principle
have been suggested as ways to properly address the
complexity of each individual patient with substance use
disorder and ensure that patients receive comprehensive
therapeutic interventions regardless of their entry point
into the health-care system.* Nevertheless, more research
is required to understand how to assure the feasibility,
acceptability, affordability, and effectiveness of integrated
care provision in different socioeconomic settings.

In summary, a history of hospitalisation for substance
use disorders was associated with a profound negative
impact on prognosis following the development of
subsequent physical health conditions requiring
hospitalisation. When compared with individuals
without substance use disorders, people with pre-existing
substance use disorders were more likely to die after
developing a subsequent physical health condition in
26 of 28 physical health conditions examined. Likewise,
people with pre-existing substance use disorders had
substantial losses in life-years and, in most cases, lost
markedly more life-years than their counterparts without
substance use disorders. These results emphasise the
need for clinical vigilance and high-quality integrated
treatment when people with substance use disorders are
hospitalised or otherwise identified.
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