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ARTICLE INFO ABSTRACT

Keywords: Objectives: Persons with alcohol use disorder (AUD) and drug use disorder (DUD) have a lower life expectancy

AI'CUhOI use than the general population. We examined the burden of somatic diseases among persons with AUD or DUD and

Blseases investigated impact of socioeconomic status (SES) and mental health disorders on the co-occurrence of somatic
rug use

diseases in these groups.

Methods: We performed a retrospective, register-based cohort study with a 6-year follow-up of persons (aged >18
y) with AUD (13,478) or DUD (16,659). Cox regression analyses were used to estimate hazard ratios (HRs) of
somatic diseases.

Results: Patients with DUD were, on average, 10 years younger at the point of diagnosis than patients with AUD.
Mental illnesses were prominent in both groups (AUD: 40.5%, and DUD: 46.9% vs 3.5% in controls). Adjusting
for mental disorders, the risk of all somatic diseases among the AUD and DUD groups was reduced by 30%. Some
of the elevated risk of somatic diseases among persons with AUD and DUD is explained by low SES, though less
than that explained by the presence of mental disorders. The diseases with highest risk among AUD patients were
metabolic disorders (16.9-fold) and hypertension (14.8-fold), and among AUD patients, viral hepatitis (23.3-
fold), after adjusting for low SES and mental disorders.

Conclusions: Persons with AUD had a higher risk of most somatic diseases, while those with DUD had specific
risks for infections and viral hepatitis. Mental health disorders and SES adjusted the associations regarding most
somatic diseases. In general, improvement of socio-economic conditions, preferably in combination with pro-
fessional support to self-manage mental health problems, will reduce the risk of somatic illness in both groups.
For DUD patients, available sterile user equipment will reduce the risk of viral hepatis.

Mental illness
Somatic diseases
Substance use
Socioeconomic status

1. Introduction in general (De Hert et al., 2011).
The lifetime prevalence of AUDs is approximately 8%, and for illicit

Substance use disorders (SUD), which include alcohol use disorders DUD it is 2%-3% [13,36,51]. Norwegian figures show large variations in

(AUD) and drug use disorders (DUD), when comorbid with somatic
diseases, are associated with poorer health outcomes, more complex
clinical organization and management of health services, and greater
consumption of such services and associated costs [11,12]. Such co-
occurrence of SUD and somatic disorders is regarded as a potent
determinant of quality of life and premature death [57], and thus poses a
substantial challenge for individuals, families, health care, and society

estimates for alcohol use disorders in the past year, with 5-16% in men
and 2-6% in women [26]. A more recent survey, from 2001, showed
that 17% of the sample scored within the WHO-recommended limits for
simple advice and/or further monitoring, including 2%, who scored
above the limit for the two most serious risk categories. Risky drinking
was most prevalent among men, especially those aged 16-50. Among
women, most risky drinking occurred in the 16-30 age group. The

Abbreviations: SUD, Substance use disorder; AUD, Alcohol use disorder; DUD, Drug use disorder; SES, Socioeconomic status; NPR, Norwegian Patient Registry;
ICD, International Classification of Diseases; HR, Hazard risk ratio; CI, Confidence interval; CVD, Cardiovascular disease.
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Norwegian Institute of Public health has estimated an incidence of 5-8%
of the adult population, that is, approximately 175-350,000 people. The
figures on the proportion using illicit drugs in Norway are uncertain, but
in 2016 it was estimated that between 78,000 and 120,000 men and
between 42,000 and 73,000 women aged 15 to 59 had used illicit drugs
in a year, while between 10,000 and 18,000 of them had injected heroin
[38].

Both men and women with SUD have significantly higher risks of a
comprehensive spectrum of somatic diseases, both as disease events and
as causes of death, relative to individuals from the general population
[9]. A meta-analysis showed that research has mainly focused on co-
morbidity between SUD, severe mental illness, and cardiometabolic
diseases, while few studies have focused on SUD and metabolic diseases
[55,56]. To date, in Norway there has been little research on somatic
diseases in patients with SUD, especially focusing on AUD and DUD
separately.

Mental disorders, including substance use disorders (SUD), are often
accompanied by co-morbid somatic diseases and a higher risk of mor-
tality [18]. Incidence rates for somatic illness seem to be over twice as
high among SUD patients, when comparing to population-based controls
[1,16]. According to De Hert [12] around 60% of all-cause mortality
among patients with a severe mental illness, is due to somatic diseases.
Further, the increased risks for diabetes, cardiovascular diseases, hepa-
titis, lung disease (including tuberculosis) and stomatognathic disease
among patients with serious mental illness, compared to the general
population are even higher in the presence of a co-occurring substance
use disorder (De Hert. et al., 2011). A population-based study from
Finland, showed that excess mortality in patients with severe mental
illness was assessed in three common categories: psychotic disorders,
SUD, and mood disorders (De Hert. et al., 2011) with the highest excess
mortality being found among SUD patients [31]. Patients with SUD also
have higher prevalence of infectious and digestive diseases, compared to
patients with other mental disorders [18].

The current state of knowledge concerning comorbidities between
SUD and somatic diseases in Norway is incomplete. Nevertheless,
knowledge about somatic diseases on AUD and DUD patients, including
the effects of SES and mental illness, is highly relevant for the man-
agement and organization of health services. It is also important for
diagnostic and nosological reasons, for treatment, and for etiological
research on co-occurring disorders. In this study, we examined the
burden of a wide range of somatic disorders among those with AUD or
DUD, separately. Further, we investigated the moderating effect of SES
and mental disorders on the co-occurrence of somatic disease among
these groups.

2. Method
2.1. Study design and population

This was a register-based cohort study combining SES information
from Statistics Norway with information, on both somatic diseases and
mental disorders, obtained from the Norwegian Patient Registry (NPR).
The sampling framework consisted of all individuals aged >18 y who
were legally resident in Norway from January 1, 2008 (n = 4,652,365).

We identified 13,478 (0.32%) and 16,559 (0.39%) subjects who had
been diagnosed with AUD and DUD, respectively, during the previous
two years (2008-2009). They were followed until the registration of
somatic diseases from January 1, 2010, through December 31, 2016. We
also included the general population (n = 4,255,000) who were not
diagnosed with SUD during the same two years (2008-2009) as a control
group. Those who were registered as deceased (n = 363,783) during the
study period (2008-2016) were excluded from the analyses.

2.2. Event outcomes and explanatory variables

The NPR holds data on all registered diagnoses obtained during
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initial contact between a patient and specialist health care services. All
diagnoses were received during outpatient and inpatient consultations
at specialist health care clinics and were in accordance with the Inter-
national Classification of Diseases (ICD 10th). Table 1 presents the
dichotomous variables representing AUD and DUD as explanatory var-
iables and a wide range of specific somatic diseases as event outcomes,
including the year of diagnosis.

2.3. Moderators and covariates

Mental disorders were diagnosed based on ICD-10, Chapter V on
Mental and Behavioral Disorders. Diagnoses were provided by psy-
chologists or psychiatrists during outpatient and inpatient consultations
as part of the specialist mental health care service. We created dummy
variables (0 and 1) on whether an individual was diagnosed for any
mental disorders (except SUD) between 2010 and 2016. We included
being a recipient of social benefits as an index for low SES. Social ben-
efits, refer to economic social assistance which a person receives when
they are unable to support themselves. In Norway this financial assis-
tance is due to an imbalance between a person's expenses and income,
related to what is deemed necessary for subsistence by the government.
Thus, it has been regarded as a satisfactory proxy measure of low SES.
Further dummy variables (0 and 1) were constructed to indicate
whether participants had received social benefits from 1992 to 2009.
Covariates included age (measured continuously) and gender (coded 1
for male and 2 for female).

2.4. Statistical analysis

Cox proportional regression models were applied to estimate the
risks of somatic diseases (event outcomes) among persons with AUD or

Table 1
ICD-10 codes and year of diagnosis for explanatory and event outcome variables.
ICD-10 codes Year of
diagnosis
Explanatory (independent) variables
AUD F10 2008-2009
DUD F11-F19 2008-2009
Event outcome variables
Cardiovascular diseases
Hypertensive 110-119 2010-2016
Ischemic 120-129 2010-2016
Pulmonary 126-128 2010-2016
Cerebrovascular 160-199 2010-2016
Endocrine, nutritional, and metabolic
diseases
Diabetes melitius E10-E14 2010-2016
Malnutrition E40-E46 2010-2016
Obesity E66 2010-2016
Metabolic E70-E90 2010-2016
Cancer
Digestive C00-C26 2010-2016
Respiratory C30-C38 2010-2016
Soft tissue C40-C49 2010-2016
Reproductive organs C50, C51-C58 & 2010-2016
C60-C68
Endocrine and nervous system C69-C80 2010-2016
Blood C81-C96 2010-2016
Infectious diseases
Viral Hepatitis B15-B19 2010-2016
Influenza and pneumonia J09-J18 2010-2016
Chronic lower respiratory J40-J47 2010-2016
Skin diseases
Infections of the skin and L00-LO8 2010-2016
subcutaneous tissue
Dermatitis and eczema L20-L30 2010-2016
Papulosquamous L40-L45 2010-2016
Urticaria and Erythema L50-L54 2010-2016

AUD = alcohol use disorders; DUD = drug use disorders; ICD = The Interna-
tional Classification of Diseases, 10th Revision.
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DUD (independent risk factors). Hazard risk ratios (HRs) with 95%
confidence intervals (CIs) were reported, with calendar date as the un-
derlying time axis. A stepwise regression was applied: Model O presents
unadjusted HR estimates; HR estimates in Model 1 were adjusted for age
and gender differences, and Models 2 and 3 present HR estimates
adjusted to SES and comorbid mental disorders, respectively. Estimates
were judged as statistically significant at p < 0.05. The analyses were
performed using Stata SE/16 (https://www.stata.com/install-guide/).

2.5. Ethical approval

All study procedures were approved by the Norwegian Regional
Committee for Medical and Health Research Ethics (ref: 17/26919-5).
The NPR data is available for research on request from a research
institution and at a certain cost.

3. Results
3.1. Description of the study population

The study population is described in Table 2. In the general popu-
lation, over 56% were male in comparison with 67% in the AUD group
and 64% in the DUD group. The prevalence of mental disorders is 3.5%
in the general population, while approximately 40% of those with AUD
and 47% of those with DUD have such disorders. Compared with the
general population, persons with AUD are four times more likely to be a
recipient of social welfare, while those with DUD are almost six times as
likely. The prevalence of most somatic diseases was at least twice as high
in those with AUD or DUD compared with the general population.

Table 2
Characteristics of the study population.
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3.2. Risk of somatic diseases among persons with AUD or DUD

In Tables 3 and 4, we present the results (HR with 95% CI) from the
Cox regression models, where somatic diseases are added as an event
outcome. In Table 3, AUD status was added as the explanatory inde-
pendent variable. In Table 4, DUD was added as the explanatory inde-
pendent variable. A stepwise regression model was applied, where HR
estimates in Model 0 were unadjusted; Model 1 included adjusted esti-
mates for age and gender; and then SES and mental disorders were
added in Models 2 and 3, respectively.

Table 3 presents the results for AUD. All age- and gender-adjusted HR
outcomes in Model 1 show that persons with AUD had higher risk of all
somatic diseases compared with the general population, ranging from
two-fold for blood cancer to 23-fold for viral hepatitis. In Models 2 and
3, after adjusting for the SES indictor (being a recipient of social welfare)
and mental illness, AUD was still associated with higher risk of somatic
diseases, ranging from 1.4-fold for blood cancer to 8-fold for malnutri-
tion. Adjustment for the SES indicator reduced the risk of CVD by about
7% to 13%; 14% to 30% for endocrine, nutritional, and metabolic dis-
orders; 3% to 12% for cancer; 16% to 68% for infectious diseases; and
7% to 14% for skin diseases. In Model 3, adjustment for mental disorders
substantially attenuated the risk of all somatic diseases among persons
with AUD; thus, the risk of all somatic diseases reduced by at least 30%.

Table 4 presents the results for subjects with DUD. All age- and
gender-adjusted HR values in Model 1 showed that DUD was associated
with higher risks of somatic diseases, from 0.7-fold for soft-tissue cancer
to 138-fold for viral hepatitis. In Models 2 and 3, after adjusting for the
SES indictor and mental disorders, the risk for viral hepatitis remained
high (43.5-fold). Adjustment for the SES indicator reduced the risk of
cardiovascular diseases (CVDs) by about 26% to 68%; 35% to 55% for
endocrine, nutritional, and metabolic disorders; 15% to 32% for cancers
of digestive, respiratory, endocrine, and nervous, and CV systems; 37%

General population (N = 4,225,000; 100%)

AUD (N = 13,478; 100%) DUD (N = 16,559; 100%)

Variables N % N % N %
Gender
Men 2,392,518 56.3 9037 67.1 10,638 64.2
Women 1,862,457 43.7 441 329 5921 35.8
Age (years): Mean (SD) 45.4 17.8 45.4 14.2 34.7 11.4
Mental disorders 144,505 3.5 5453 40.5 7768 46.9
Recipient of social welfare: Mean (SD) 0.05 0.3 0.6 1.2 1.6 1.7
Cardiovascular diseases
Hypertension 339,876 7.9 2004 14.8 867 5.2
Ischemic heart 193,922 4.6 1238 9.2 702 4.2
Pulmonary heart 22,206 0.5 176 1.3 190 1.1
Cerebrovascular 83,776 2.7 855 6.3 395 2.4
Endocrine, nutritional, and metabolic diseases
Diabetes melitius 173,084 4.1 1116 8.3 704 4.2
Malnutrition 24,328 0.6 440 3.3 334 2.0
Obesity 65,606 1.5 374 2.8 482 2.9
Metabolic 179,600 4.2 2282 16.9 1636 9.8
Cancer
Digestive 33,532 0.8 226 1.7 70 0.4
Respiratory 9429 0.2 91 0.7 45 0.2
Soft tissue 100,022 2.3 244 1.8 152 0.9
Reproductive organs 108,714 2.5 435 3.2 208 1.3
Endocrine and nervous system 32,599 0.8 167 1.2 75 0.4
Blood 17,328 0.4 52 0.4 42 0.2
Infectious diseases
Viral Hepatitis 11,035 0.3 297 2.2 3857 23.3
Influenza and pneumonia 97,278 2.3 1175 8.7 1358 8.2
Chronic lower respiratory 164,386 3.8 1749 129 1435 8.7
Skin diseases
Infections of skin and subcutaneous 61,709 1.4 642 4.8 2367 14.3
Dermatitis and eczema 125,942 2.9 653 4.8 673 4.1
Papulosquamous 75,794 1.8 461 3.4 404 2.5
Urticaria and Erythema 17,896 0.4 73 0.5 124 0.7

AUD = alcohol use disorders; DUD = Drug use disorders.
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Table 3
Stepwise Cox regression models showing hazard risks of somatic diseases among
persons with AUD (n = 13,478).

Event outcomes Model 0 Model 1 Model 2 Model 3
HR (95% HR (95% HR (95% HR (95%
CDh (@)] Ch (@]
Cardiovascular
diseases
Hypertension 5.7 5.3 4.9 3.3
(4.8-5.3) (5.1-5.6) (4.5-5.2) (3.2-3.5)
Ischemic heart 5.3 5.4 4.8 3.2
(5.0-5.6) (5.1-5.7) (4.5-5.1) (3.0-3.4)
Pulmonary heart 7.2 7.6 6.6 3.9
(6.2-8.3) (6.5-8.8) (5.7-7.7) (3.4-4.6)
Cerebrovascular 8.9 9.6 8.5 4.9
(8.3-9.6) (9.1-10.4) (7.9-9.2) (4.6-5.3)
Endocrine, nutritional,
and metabolic
diseases
Diabetes mellitus 4.8 4.9 4.0 2.4
(4.6-5.2) (4.6-5.2) (3.8-4.3) (2.3-2.6)
Malnutrition 19.2 20.8 17.0 8.1
(17.4-21.1) (18.9-22.8) (15.5-18.8) (7.3-8.9)
Obesity 4.7 5.2 3.6 1.6
(4.3-5.3) (4.7-5.8) (3.3-4.1) (1.5-1.8)
Metabolic 11.4 11.9 10.2 5.6
(10.9-11.9) (11.4-12.4) (9.8-10.6) (5.3-5.8)
Cancer
Digestive 6.2 6.7 6.2 4.5
(5.4-7.1) (5.8-7.6) (5.5-7.1) (3.9-5.1)
Respiratory 9.6 10.2 8.9 6.2
(7.8-11.8) (8.3-12.6) (7.2-11.0) (4.9-7.7)
Soft tissue 2.3 2.5 2.7 1.9
(2.0-2.6) (2.2-2.9) (2.3-3.0) (1.7-2.1)
Reproductive 3.1 3.3 3.2 2.3
organs (2.8-3.3) (2.9-3.6) (2.9-3.5) (2.1-2.5)
Endocrine and 5.1 5.4 5.1 3.4
nervous system (4.4-5.9) (4.6-6.3) (4.3-5.9) (2.8-3.9)
Blood 2.1 2.2 2.0 1.4
(1.6-2.7) (1.7-2.8) (1.5-2.7) (1.1-1.8)
Infectious diseases
Viral hepatitis 21.8 22.6 7.3 4.8
(19.4-24.5) (20.2-25.4) (6.4-8.3) (4.3-5.5)
Influenza and 11.1 11.6 9.7 5.0
pneumonia (10.5-11.8) (10.9-12.3) (9.1-10.2) (4.7-5.3)
Chronic lower 8.9 9.2 7.7 4.4
respiratory (8.5-9.3) (8.7-9.7) (7.3-8.1) (4.1-4.6)
Skin diseases
Infections of skin 5.6 5.9 5.5 3.0
and subcutaneous (3.59.1) (3.6-9.5) (3.4-8.9) (1.8-4.9)
tissue
Dermatitis and 4.7 4.9 4.4 2.4
eczema (4.4-5.1) (4.6-5.4) (4.0-4.7) (2.2-2.6)
Papulosquamous 4.7 4.8 4.3 2.7
(4.3-5.2) (4.4-5.3) (3.9-4.7) (3.5-3.0)
Urticaria and 3.8 4.1 3.5 1.9
erythema (2.9-4.7) (3.3-5.2) (2.7-4.4) (1.5-2.5)

Model 0, unadjusted estimates; Model 1, estimates adjusted for age and gender;
Model 2, estimates adjusted for recipient of social welfare (SES indicator); Model
3, estimates adjusted for psychiatric comorbidity. All models are adjusted for
covariates in earlier models. AUD, alcohol use disorders; HR, hazard risk; CI,
confidence interval; all estimates are significant at p < 0.001.

to 56% for infectious diseases; and 20% to 32% for skin diseases. In
Model 3, adjustment for comorbid mental disorders substantially
reduced the risk of all somatic diseases among persons with DUD by at
least 30%. Moreover, the risk of diabetes and obesity, cancers of
reproductive organs, the endocrine and nervous system, and blood, and
infections of the skin and subcutaneous tissues was fully attenuated after
adjusting for comorbid mental disorders.

4. Discussion

Using data from a nationally representative sample, the present
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investigation examined the prospective associations of AUD and DUD,
mental disorders, and socioeconomic status with transitions to somatic
diagnosis during a 6-year period. Mental illness and socioeconomic
status greatly increased the participants risk for somatic diseases. The
study shows that there are notable differences in the type of somatic
diseases that affect patients with AUD and DUD, respectively. The AUD
and DUD comorbidity were managed by utilizing the primary diagnosis
on the registry data as the primary cause for concern. Nevertheless, from
clinical experience, it is reasonable to anticipate heterogeneity in the
AUD and DUD groups with regard to misuse; many patients use different
types of legal and illegal drugs at different periods.

4.1. Mental illness has a strong impact on somatic health

Importantly, when adjusting for mental disorders, the risk of all so-
matic diseases among the AUD and DUD groups was reduced by at least
30%. Among persons with DUD, when adjusting for mental disorders,
the risk of diabetes, obesity, cancers of reproductive organs, the endo-
crine and nervous system, and blood, and infections of the skin and
subcutaneous tissue was fully attenuated after adjusting for mental
disorders.

The consistent and substantial comorbidity between both AUD and
DUD groups and a spectrum of mental disorders is well documented
([10]; De Hert et al., 2011; [20,34,39]). And, more than two-thirds of
patients admitted to SUD treatment facilities have mental health disor-
der [3,34].

Mental disorders are a significant risk factor for developing sub-
stance abuse disorders [19,51]. The pattern of comorbid SUDs between
Norwegian persons with serious mental health problems like; schizo-
phrenia, bipolar disorder, and depressive illness, is highly significant
[2,37]. Norwegian studies have shown that 90% of patients in substance
abuse treatment centers had one or more mental disorders, and that 70%
of patients met the criteria for one or more personality disorders
[23,27,28]. There are likely mutual influences between mental health,
SES and substance abuse that also increase the common risk for devel-
oping somatic disorders [7,8,50].

4.2. Low socioeconomic status is a threat to health

The elevated risk of somatic diseases among persons with AUD and
DUD in our study, is also substantially explained by low SES, which has
been shown to increase the risk for several somatic diseases in both AUD
and DUD groups. This is in line with international studies, showing that
the risk of adverse events such as severe morbidity and mortality related
to SUD is strongly associated with level of SES deprivation [4,43].

Norwegian social assistance recipients have lower SES, more pain,
more prevalent illness, and higher mortality compared with other Nor-
wegians [32]. Serious mental disorders are associated with low
employment rates and poor educational outcomes, leading to a sub-
stantial loss of total earnings over the life course [22]. The experience of
SES disadvantage is also evident from an international perspective
[33,49]. Socioeconomic background is also an important correlate and
people from more disadvantaged backgrounds are more likely to use
illicit drugs [14,33,48]. Further, low social position and educational
attainment appear to be the strongest socioeconomic predictors of
alcohol consumption, followed closely by housing tenure [4]. In
contrast, high educational level and income in adulthood, as well as high
neighborhood SES, represent protective factors against SUD [5]. As
mentioned, mental health disorders are known to be particularly
prominent among marginalized groups, who also struggle with poor
SES, experiencing social exclusion, discrimination, and trauma. This
might significantly increase the risk for compound vulnerability
[23,25,44].

Downloaded for Anonymous User (n/a) at Innlandet Hospital Trust from ClinicalKey.com by Elsevier on February 08,
2023. For personal use only. No other uses without permission. Copyright ©2023. Elsevier Inc. All rights reserved.



S. Skarstein et al.

Table 4
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Stepwise Cox regression models showing adjusted hazard risks of somatic diseases among persons with DUD (n = 16,559).

Model 0
HR (95% CI)

Event outcomes

Model 1
HR (95% CI)

Model 2
HR (95% CI)

Model 3
HR (95% CI)

Cardiovascular diseases

Hypertension 1.1(1.1-1.2)
Ischemic heart 1.6 (1.5-1.7)
Pulmonary heart 4.0 (3.4-4.6)
Cerebrovascular 2.1(1.9-2.4)
Endocrine, nutritional, and metabolic diseases
Diabetes mellitus 1.6 (1.5-1.8)
Malnutrition 7.3 (6.5-8.1)
Obesity 3.2 (2.9-3.6)
Metabolic 4.2 (4.0-4.4)
Cancer
Digestive 0.9 (0.8-1.2)
Respiratory 2.4(1.8-3.2)
Soft tissue 0.7 (0.6-0.9)
Reproductive system 0.8 (0.7-0.9)
Endocrine and nervous system 1.1 (0.9-1.4)

Blood 0.9 (0.7-1.3)
Infectious diseases

Viral hepatitis 159.8 (154.0-165.9)

Influenza and pneumonia 6.6 (6.2-6.9)
Chronic lower respiratory 3.8 (3.6-4.1)
Skin diseases

Infections of skin and 2.2 (1.3-3.8)
subcutaneous tissue

Dermatitis and eczema 2.5(2.3-2.7)
Papulosquamous 2.2 (2.1-2.5)
Urticaria and erythema 3.3(2.7-3.9)

2.6 (2.4-2.7) 1.9 (1.8-2.1) 1.3 (1.2-1.4)
3.8 (3.5-4.1) 2.7 (2.5-2.9) 1.8 (1.6-1.9)
8.5(7.3-9.8) 5.9 (5.1-6.9) 3.4 (2.9-4.1)
5.5 (5.0-6.1) 3.8 (3.54.2) 2.1 (1.9-2.3)
2.9 (2.7-3.1) 1.7 (1.6-1.9) 1.1 (0.9-1.1)
15.9 (14.3-17.7) 9.5 (8.4-10.7) 4.3 (3.8-4.8)
3.3 (3.0-3.6) 1.5(1.4-1.7) 0.7 (0.6-0.8)
7.8 (7.4-8.2) 5.1 (4.8-5.4) 2.8 (2.6-2.9)
2.3 (1.8-3.1) 1.9 (1.5-2.5) 1.3(1.1-1.7)
5.6 (4.2-7.6) 3.8 (2.8-5.2) 2.6 (1.8-3.5)
1.7 (1.5-2.1) 2.0 (1.7-2.3) 1.4 (1.1-1.6)
1.6 (1.5-1.9) 1.6 (1.4-1.8) 1.1 (0.9-1.3)
2.0 (1.6-2.6) 1.7 (1.3-2.1) 1.1 (0.8-1.4)
1.8 (1.3-2.5) 1.5 (1.1-2.0) 1.0 (0.7-1.4)

138.1 (132.2-143.6) 60.2 (57.1-63.0) 43.5 (41.7-46.4)

13.6 (12.8-14.3) 8.3 (7.8-8.8) 4.2 (4.0-4.5)
6.2 (5.9-6.5) 3.9 (3.7-4.1) 2.2 (2.1-2.3)
3.9 (2.3-6.7) 3.1 (1.7-5.6) 1.7 (0.9-3.1)
2.9 (2.7-3.1) 2.1(1.9-2.2) 1.2 (1.1-1.3)
2.8 (2.5-3.1) 2.1(1.9-2.3) 1.3 (1.2-1.5)
3.4 (2.9-4.0) 2.3(1.9-2.8) 1.4 (1.1-1.6)

Model 0, unadjusted estimates; Model 1, estimates adjusted for age and gender; Model 2, estimates adjusted for recipient of social welfare (SES indicator); Model 3,

estimates adjusted for psychiatric comorbidity.

DUD, drug use disorders; HR, hazard risk; CI, confidence interval; estimates are significant at p > 0.001.

4.3. Excessive risks of somatic diseases

Our study shows that people with AUD or DUD generally have a
significantly excessive risk of somatic diseases compared with the gen-
eral population. Those with AUD have a higher risk for all the investi-
gated somatic diseases (CVDs, endocrine, nutritional, metabolic, cancer,
infectious, and skin diseases), compared with persons with DUD as well
as the general population. We also identified heterogeneity in the risk of
somatic diseases between AUD and persons with DUD. Those with AUD
have a 17-fold elevated risk for metabolic disorders, while those with
DUD have a 10-fold risk.

The elevated risk for somatic diseases among people with AUD is
well documented, and studies have identified that alcohol-dependent
men and women have significantly higher risk of a comprehensive
spectrum of somatic diseases, both as disease events and as causes of
mortality, relative to individuals from the general population
[24,45,53,56,58]. It is also the case that metabolic diseases among
persons with AUD, such as diabetes mellitus might cause several somatic
diseases, starting with symptoms from kidneys, liver, esophagus, and
gastrointestinal tract [59]. People with AUD often exhibit serious ill-
nesses that require treatment specifically for neurological, gastrointes-
tinal, and liver, and dermatological problems [25].

The most striking result among the DUD group was the extremely
high risk of viral hepatitis (23.3-fold), which is very different from the
AUD group (2.2-fold) and the general population (0.4-fold). Chronic
viral hepatitis is a major global public health problem and an important
cause of morbidity and mortality in sequelae, which include chronic
hepatitis, cirrhosis, and primary liver cancer [29]. In modern societies,
most hepatitis C virus (HCV) transmission occurs through injecting drug
use or via the transfusion of blood products. Much of the estimated
burden of disease attributable to the use of illicit drugs is likely due to
blood-borne viral infections through unsafe drug injection [14]. Pre-
vention and detection of hepatitis B virus and HCV infections should be
an integrated part of surveillance, diagnosis, and treatment [29].
Sharing of drug preparation equipment is also the main reason for blood

borne viral infections among DUD patients [21,41]. Making sterile user
equipment available reduces the risk of infection by around three
quarters [42].

Persons with AUD had a 3-fold higher risk for hypertension and ce-
rebrovascular diseases and almost double the risk for diabetes mellitus
and metabolic diseases compared to those with DUD. Further, the risk
for ischemic heart diseases doubled in persons with AUD, compared
with those with DUDs. The incidence of cancer was low or nonsignifi-
cant in the DUD group. Further, those with DUD had a significantly
lower risk for hypertension, ischemic heart diseases, cerebrovascular
disease, and cancer compared with persons with AUD and the general
population.

There are several possible explanations for the higher morbidity in
the AUD group compared with the DUD group. First, the AUD group was
10 years older and consisted of a higher proportion of men. Age-related
and gender-specific changes in CVD risk commence at around the mean
age of the AUD group [15]. Second, there might be other risk factors that
we had not measured, such as smoking behaviors and obesity, that drove
these differences. A third explanation is the toxic effects of alcohol,
which have been documented in a recent report by the World Heart
Federation (2022). The fourth explanation is that AUD seem under-
treated. This might be partly due to issues related to stigma, but it might
also result from insufficient systematic screening in primary health care
though effective and cost-effective psychosocial and pharmacological
interventions do exist. It has been suggested that primary health care
should be responsible for most treatment, with routine screening for
alcohol use, and the provision of a staggered treatment response, from
brief advice to pharmacological treatment to ensure a better health
service [6].

Both mental illness and low SES resulted in a higher risk of somatic
diseases. Dunn [17] showed that it can be a direct causal pathway be-
tween low SES and poor health as well as an indirect causal pathway
through health behaviors, which reinforce one another over the life
course [17]. Traditional individually oriented health behavior education
interventions seem not very effective, since those with low SES have
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been difficult to reach with such programs [52]. Further, the socioeco-
nomic gradient in both health behaviors and stress responses to envi-
ronmental stimuli like poverty may be expressions of a person's
development early in life.

4.4. Strengths and limitations

This study has several methodological advantages in the use of the
NPR. First, the coverage of health care services and the quality of health
records in Norway are considered to be good [47], which facilitates
representativeness and reduces selection bias. Nevertheless, there were
also some limitations to this approach; for example, we know that SUD is
hugely undertreated in specialist health care and that somatic diseases
are in turn undertreated among those with SUD [54]. The first point
leads to a possible overestimation of the effect, and the latter to an
underestimation. Second, our research is based on clinically set di-
agnoses from specialist care centers, which might not be fully reliable
though we believe it is unlikely that there were systematic differences
between the SUD and non-SUD groups, thus making the relative esti-
mates valid. Third, a larger study population would have brought more
adequate statistical power to detect differences across age groups and
genders. We compared the risk of different types of somatic diseases
prospectively between SUD patients and the general population and
applied appropriate statistical methods to examine the moderating ef-
fects of age and gender. The main limitation of this study, however, was
that to ensure statistical power of analysis, we could not differentiate the
risk of somatic diseases related to age trends across genders, between
problematic alcohol use and alcohol dependency, and among specific
types of cancers. Furthermore, SES is dichotomized which might present
a considerable loss of information. We also lack information on factors
such as smoking habits, nutrition, and physical exercise and the regis-
tries do not have information about the onset or duration of problematic
alcohol and drug usage. All diagnoses were based on the standard
diagnostic manual derived from specialist health care and provides ev-
idence showing heterogeneity in the clinical epidemiology of somatic
diseases in the Norwegian population, including those with AUD and
DUD. Finally, since we did not have access to data prior to 2008, we
were unable to establish whether patients in our samples were newly
diagnosed or returning following a previous diagnosis. The percentages
given are the number of patients diagnosed with AUD and DUD in
relation to the total sample. The data, therefore, reflects either preva-
lence or incidence figures. In addition, we were unable to establish
whether any of those in the control group might have had DUD or AUD
before or after the two-year period of data collection.

4.5. Implications

In general, improvement of socio-economic conditions, preferably in
combination with professional support to self-manage mental health
problems, will reduce the risk of somatic illness in both AUD and DUD
patients. Easy access to professional information, counseling, and
treatment should be offered. Health professionals should focus clearly
on early identification of use of alcohol and drugs. Increasing treatment
utilization might be an approach to reduce alcohol and drug usage, as
increasing treatment rates have been identified as one important public
health strategy on alcohol abuse [46]. Adequate extended treatment has
also been proven to alleviate the long-term consequences of AUD
[30,35]. Nevertheless, fewer than 20% of people with AUD ever seek
help, nor do they receive treatment for their alcohol problems [40].

5. Conclusions

This study provides information about somatic diseases in Norwe-
gians with AUD and DUD. For both the AUD and DUD groups, comorbid
mental diseases and having low SES, were associated with higher risk for
somatic diseases. There were significant differences between the AUD

Journal of Psychosomatic Research 165 (2023) 111137

and DUD groups in terms of their age at SUD diagnosis and the kinds of
somatic diseases for which they are at risk. The risk was very high for
metabolic diseases among those with AUD, but also CVD, endocrine,
nutritional, metabolic, and infectious diseases must be closely observed
and treated. Those with DUD had a particularly high risk for viral
hepatitis and subcutaneous infections. People with AUD were far older
than those with DUD when a SUD diagnosis was given. Mapping and
diagnosis provide the basis for treatment. A lack of assessment of SUD
may lead to a more serious impact on health. Health professionals and
health policies seeking to promote physical and mental health in people
with AUD and DUD need to consider not only the direct cross effects, but
also the indirect cross effects between somatic diseases, mental health,
and SES.
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