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ABSTRACT

ARTICLE HISTORY

Objective: This study aimed to estimate the prevalence of substance use in the Norwegian general
population and examine whether the risk of various psychiatric or somatic diseases varied according to
alcohol- and substance use.
Methods: A survey was distributed to 5500 persons in Norway, and a sample of 1792 persons responded
(36% response rate). Data concerned with the use of substances were cross-tabulated with disease
occurrence, and relative ratios (RR) of diseases in groups of lifetime substance users versus abstainers/
low frequent users were calculated.
Results: Lifetime prevalence estimates were 83.5% for alcohol, 7.9% for cannabis, 8.5% for sedatives,
33.8% for strong analgesics and 2.4% for opioids and for stimulants. Drinking alcohol weekly or daily was
associated with lower risk of several diseases, whereas lifetime use of sedatives, strong analgesics and
opioids was associated with higher risk. Lifetime use of cannabis was associated with higher risk of
depression and lower risk of diabetes and arthrosis.
Conclusions: While frequent alcohol use was associated with reduced risk of several diseases, lifetime use
of other substances was generally associated with higher risk of disease. The study provides evidence of
increased risk of disease among users of illicit substances and prescription drugs.
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Introduction
Alcohol is commonly used in most countries throughout the
world, including Norway, where the recorded alcohol sales
increased sharply between 1993 and 2008 (Norwegian
Institute of Public Health, 2018; Rossow, 2010). Since 2008,
the total annual alcohol sales have stabilized at 6.0–6.7 liters of
pure alcohol per adult inhabitant (Norwegian Institute of
Public Health, 2018). In 2016, a national survey found that
82% of the Norwegian adult population had used alcohol dur
ing the last year, with a higher proportion of users among men
(86%) compared to women (77%) (Skretting et al., 2016).
Thirty-six percent reported drinking alcohol during the last
week (Skretting et al., 2016).
The harmful consequences of alcohol use are well known.
From a global perspective, alcohol was in 2016 considered the
seventh leading risk factor for both death and disability
(Griswold et al., 2018). Although some studies have provided
evidence of positive cardiovascular effects (Ronksley et al.,
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2011), alcohol use has largely been linked with a wide range
of diseases, such as tuberculosis, cancer, diabetes, psychiatric
disorders, infectious disease, cardiovascular disease, liver and
pancreas disease, epilepsy and also with unintentional and
intentional injury (Briasoulis et al., 2012; Parry et al., 2011;
Rehm, 2011; Rehm et al., 2010; Shield et al., 2014).
Substances other than alcohol may be classified as cannabis,
sedatives, analgesics, opioids and stimulants. Compared to
alcohol, the use of such substances is illicit in Norway unless
used in a medical context. The illicit status of the substances, in
combination with public knowledge and perceptions of their
adverse effects, most likely accounts for their less frequent use
(Degenhardt & Hall, 2012; Skretting et al., 2016). Substances
such as opioids, sedatives and strong analgesics are prescrip
tion drugs with a high potential for habituation, addiction,
illicit use and related risks (e.g., Fischer & Argento, 2012). In
Western and Central European countries, the prevalence of
substance use during the last year has been estimated to 7%
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for cannabis, 0.3%-0.4% for opioids, 0.7% for amphetamines
and 1.2%-1.3% for cocaine (Degenhardt & Hall, 2012).
Illicit substance use has been strongly associated with
depression, anxiety and alcohol use (Lai et al., 2015). Adverse
health effects of cannabis use have been identified both in the
short term and long term (Volkow et al., 2014). Short-term
effects include impaired memory and motor functioning,
reduced judgment, and in high doses, paranoia and psychosis.
Long-term or heavy use effects include addiction (9% of users
overall), altered brain development, cognitive impairments,
poor educational outcomes, chronic bronchitis and reduced
life satisfaction (Volkow et al., 2014). Recurrent cannabis use
has also been associated with higher risk of using additional
substances (Erevik et al., 2017).
Cannabis use most likely also increases the risk of chronic
psychotic disorders and other mental disorders such as depres
sion and anxiety, but contributes little to mortality
(Degenhardt & Hall, 2012; Volkow et al., 2014). In contrast,
use of opioids and stimulants contributes substantially toward
increased mortality (Degenhardt, Bucello et al., 2011;
Degenhardt, Singleton et al., 2011; Singleton et al., 2009), and
in Norway, heroin injection is assumed to be involved in about
90% of all drug-related deaths (Steentoft et al., 2001). These
substances all increase the risk of cardiovascular disease and
mental disorders, while their associations with other diseases
have been ambiguous or based on low-quality evidence
(Degenhardt & Hall, 2012).
As sedatives and analgesics are commonly used prescription
drugs, they appear to be often left out from studies concerned
with substance use. However, there is evidence of more use of
both hypnotics and stimulants among persons with chronic
insomnia, compared to those with normal sleep (Taylor et al.,
2013). In a Norwegian study, the use of strong analgesics had
a one-year prevalence of 8.3%, with excessive use indicative of
substance use problems found among 0.5% (Fredheim et al.,
2009). Although the literature generally suggests that substance
use is linked with a range of physical and mental diseases, most
studies appear to be concerned with associating specific expo
sures with specific outcomes. The current study seeks to pro
vide a more comprehensive overview of how the use of
different types of substances is related to a range of diseases.
Thus, this study investigated the prevalence of substance use in
the Norwegian general population, and whether the risk of
diseases varied according to substance use.

Materials and methods
Study design and ethics
The Norwegian Population Study (NorPop) is a cross-sectional
survey. The collected data reflect a variety of health conditions
in the general population and will provide national norm
scores related to several questionnaires used for assessing
symptoms, attitudes and behavior. No identifying information
was collected. Those who provided informed consent to parti
cipate completed the questionnaires and returned them to the
researchers in a sealed envelope. The regional ethics committee
was consulted and, as only anonymous data were collected, no
formal ethical approval was required.

Sample selection
The National Population Register selected a random sample of
adult persons (≥18 years of age), stratified by age, gender and
geographic region, for possible inclusion in the study. The
survey was sent by mail to the 5500 selected persons along
with a letter explaining the study purpose. All data were col
lected in 2015 and 2016, and Figure 1 displays the recruitment
and inclusion process.
Measures
Sociodemographic background
Data regarding age, sex, education and employment status
were collected. Formal education was dichotomized into
12 years’ education or less (representing high school or less
education) versus more than 12 years’ education (representing
some level of higher education). Employment status was simi
larly dichotomized into not working versus working. The latter
category included persons being employed with paid work or
undergoing education, while the former category included
persons who were retired, unemployed, doing full-time house
work, or receiving disability benefits.
Substance use
To assess substance use, the participants were asked: “Below is
a list of pharmaceuticals and addictive drugs. Have you used
any of these?” The list contained alcohol, cannabis (e.g., hash
ish, marihuana), sedatives (e.g., valium), strong analgesics (e.g.,
paralgin forte), opioids (e.g., morphine, heroin) and stimulants
(e.g., cocaine, amphetamine). For each substance, the partici
pants were asked to indicate how frequently (never, sometimes,
weekly, or daily) they used it. The use of each substance was
subsequently dichotomized as “non-use” (never) versus “use”
(sometimes, weekly, daily). However, alcohol was dichoto
mized as low-frequent (never or sometimes use) versus highfrequent use (weekly or daily).
Diseases and mental health problems
In the present study, we used the phrase: “Below you will find
listed some diseases. Do you have, or have you had, any of these
diseases?” The list contained heart disease, stroke, respiratory
disease, diabetes, cancer, osteoporosis, fibromyalgia, arthritis,
arthrosis, prolonged musculoskeletal disease, gastrointestinal
disease, tinnitus and chronic pain. In addition, we asked:
“Below you will find listed some mental health problems. Do
you have, or have you had, any of these problems?” This list
contained anxiety, depression, insomnia and eating disorder.
For all listed diseases and mental health problems, the response
alternatives were “no,” “yes previously, but not during the last
month” and “yes, during the last month.” Participants with
self-reported diseases and mental health problems during the
last month were classified as case.
Statistical analyses
Data were analyzed using SPSS for Windows, version 24. Initial
descriptive analyses employed frequencies and percentages for
categorical variables (education, employment, substance use,
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Initially distributed
questionnaires: 5500

Unknown address: 499
Dead: 19
Unable to complete
questionnaire: 21

Eligible
sample: 4961
Initially received
response: 1101
Non-responders: 3169

Second distribution to
non-responders: received
411
Third distribution to nonresponders: received 280
Responders:
1792
Figure 1. Flowchart showing the inclusion of the participants.

diseases and mental health problems), and means and standard
deviations for continuous variables (age). Missing values in the
analyses were managed with the casewise deletion procedure,
resulting in n varying between analyses. The chi-square test was
used to assess whether the frequency of diseases and mental health
problems were significantly different between users and nonusers
of each substance. For alcohol, the comparison was performed
between participants with lower-frequency and higher-frequency
alcohol use. Relative risk (RR) was calculated using the 2 × 2
contingency table. Post-hoc analyses were performed with logistic
regression models, using disease as dependent variable and sub
stance (cannabis and any substance excepting alcohol), age and
sex as independent variables. Odds ratio (OR) was used as effect
size in the logistic regression analyses. For all analyses, the level of
significance was set at p < .05.

Results
Sample
Altogether, 1792 persons (36.0% response rate) participated in
the study. The gender proportions were similar (53.1% women,
46.9% men). More than half of the sample had at least 12 years
of education, and more than 60% were employed. Male parti
cipants were older than women, and compared to men, a larger
proportion of women were employed or undergoing educa
tion. The sample characteristics are displayed in Table 1.

Table 1. Sociodemographic characteristics.
Characteristics
Mean age (SD)
Education (n [%])
12 years or less
More than 12 years
Employment (n [%])
Working/in education
Not working/not in education

Sample
53.2 (16.6)

Men
Women
p
55.7 (15.9) 51.0 (17.0) < 0.001

828 (46.6)
949 (53.4)

398 (48.0)
432 (52.0)

425 (45.1)
517 (54.9)

0.23

1167 (65.1) 526 (63.1)
625 (34.9) 308 (36.9)

640 (67.7)
305 (32.3)

< 0.05

Statistical tests are independent t-test (age) and χ2-tests (education and employ
ment). In the analyses, n raged between 1769 and 1792. The valid percent is
reported.
Table 2. Use of substances.
Response categories
Substance
Included n
Alcohol
1764
Cannabis
1729
Sedatives
1726
Strong analgesics
1739
Opioids
1725
Stimulants
1721

Never
Sometimes Weekly
Daily
291 (16.5) 835 (47.3) 599 (34.0) 39 (2.2)
1592 (92.1) 123 (7.1)
7 (0.4) 7 (0.4)
1579 (91.5) 125 (7.2)
9 (0.5) 13 (0.8)
1151 (66.2) 525 (30.2)
23 (1.3) 40 (2.3)
1677 (97.6)
36 (2.1)
1 (0.1) 11 (0.6)
1679 (97.6)
40 (2.3)
1 (0.1) 1 (0.1)

Table content is number and proportion (%) of participants. The valid percent is
reported.

Substance use
The use of substances in the sample is shown in Table 2.
The prevalence for lifetime alcohol use was 83.5%, and
alcohol was by far the most frequently used substance
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with more than one in three using it on a weekly basis.
A substantial proportion (30%) reported to have used
strong analgesics ‘sometimes.’ Cannabis and sedatives had
been used ‘sometimes’ by 7% of the sample, whereas weekly
or daily use of all substances except alcohol was reported by
small proportions (0–2%).

Substance use within disease groups
Table 3 display categories of alcohol use within each of the disease
groups. Compared to their counterparts, those with a higher
drinking frequency had lower relative risk of pulmonary disease,
fibromyalgia, arthritis, musculoskeletal disease and chronic pain.
Use of cannabis was associated with lower relative risk of
diabetes (p < .05, RR: 0.16) and arthrosis (p < .01, RR: 0.39), but
with a higher risk of depression (p < .05, RR: 1.79). Use of
stimulants was associated with higher relative risk of pulmon
ary disease (p < .05, RR: 2.89) and anxiety (p < .01, RR: 2.77).
Table 4 displays the use of sedatives in relation to each of the
disease groups. Compared to their counterparts, those who
sometimes or more frequently used sedatives had higher rela
tive risk of fibromyalgia, arthritis, arthrosis, musculoskeletal
disease, gastrointestinal disease and chronic pain. They also
had higher relative risk of all listed mental health problems;
anxiety, depression, insomnia and eating disorder.
Table 5 displays the use of strong analgesics within each of
the disease groups. Compared to their counterparts, those who
sometimes (or more frequently) used strong analgesics had
higher relative risk of pulmonary disease, cancer, osteoporosis,
fibromyalgia, arthritis, arthrosis, musculoskeletal disease, gas
trointestinal disease, tinnitus and chronic pain. They also had
higher relative risk of depression and insomnia.
The use of opioids, sometimes or more frequently, was
associated with higher relative risk of pulmonary disease
(p < .05, RR: 2.74), diabetes (p < .05, RR: 2.67), cancer
(p < .05, RR: 4.69), arthrosis (p < .01, RR: 2.79), musculoskeletal
Table 3. Use of alcohol within disease groups.
Use of alcohol
Disease
Heart disease
Stroke
Pulmonary
disease
Diabetes
Cancer
Osteoporosis
Fibromyalgia
Arthritis
Arthrosis
Musculoskeletal
disease
Gastrointestinal
disease
Tinnitus
Chronic pain
Anxiety
Depression
Insomnia
Eating disorder

n
1671
1657
1665

Never or
sometimes
29 (2.7)
4 (0.4)
71 (6.8)

Sometimes,
weekly or daily
22 (3.6)
1 (0.2)
24 (3.9)

p
0.34
0.66
< 0.05

RR
1.18
0.54
0.67

1656
1669
1654
1660
1652
1674
1658

57 (5.5)
20 (1.9)
25 (2.4)
50 (4.8)
52 (5.0)
148 (14.0)
123 (11.8)

23 (3.8)
7 (1.1)
15 (2.4)
13 (2.1)
16 (2.6)
79 (12.7)
49 (8.0)

0.12
0.23
0.97
< 0.01
< 0.05
0.45
< 0.05

0.77
0.70
1.01
0.55
0.63
0.93
0.75

1664

101 (9.6)

47 (7.6)

0.16

0.84

1668
1676
1722
1729
1729
1707

137 (13.0)
219 (20.7)
79 (7.2)
99 (9.0)
251 (22.8)
33 (3.0)

98 (15.9)
80 (13.0)
37 (5.9)
45 (7.1)
123 (19.5)
15 (2.4)

0.11
< 0.001
0.29
0.18
0.11
0.44

1.15
0.69
0.87
0.85
0.88
0.85

Table content is number and proportion (%) of participants within groups.
Statistical tests are χ2-tests and Fisher’s Exact test. RR is relative risk.

Table 4. Use of sedatives within disease groups.
Use of sedatives
Disease
Heart disease
Stroke
Pulmonary
disease
Diabetes
Cancer
Osteoporosis
Fibromyalgia
Arthritis
Arthrosis
Musculoskeletal
disease
Gastrointestinal
disease
Tinnitus
Chronic pain
Anxiety
Depression
Insomnia
Eating disorder

Sometimes,
weekly or daily
6 (4.4)
0 (0.0)
8 (6.1)

p
0.29
>0.99
0.74

RR
1.52
1.12

72 (4.8)
22 (1.5)
33 (2.2)
42 (2.8)
52 (3.5)
178 (11.7)
139 (9.2)

5 (3.8)
4 (3.0)
4 (3.1)
15 (11.4)
11 (8.5)
34 (25.6)
27 (20.6)

0.59
0.17
0.53
< 0.001
< 0.01
< 0.001
< 0.001

0.79
1.92
1.36
3.56
2.31
2.33
2.30

1638

123 (8.2)

18 (14.0)

< 0.05

1.72

1648
1652
1690
1698
1697
1679

211 (13.9)
245 (16.1)
84 (5.4)
105 (6.7)
305 (19.6)
30 (1.9)

18 (13.6)
44 (32.8)
27 (19.1)
30 (21.6)
58 (40.8)
16 (11.4)

0.93
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.98
2.31
3.37
3.19
2.54
4.58

n
1649
1640
1641

Never
43 (2.8)
5 (0.3)
82 (5.4)

1637
1647
1633
1641
1634
1649
1637

Table content is number and proportion (%) of participants within groups.
Statistical tests are χ2-tests and Fisher’s Exact test. RR is relative risk.

Table 5. Use of strong analgesics within disease groups.
Use of strong analgesics
Disease
Heart disease
Stroke
Pulmonary
disease
Diabetes
Cancer
Osteoporosis
Fibromyalgia
Arthritis
Arthrosis
Musculoskeletal
disease
Gastrointestinal
disease
Tinnitus
Chronic pain
Anxiety
Depression
Insomnia
Eating disorder

n
1644
1635
1638

Never
30 (2.7)
4 (0.4)
41 (3.7)

Sometimes,
weekly or daily
19 (3.5)
1 (0.2)
51 (9.4)

1633
1643
1629
1637
1629
1648
1633

47 (4.3)
12 (1.1)
19 (1.7)
22 (2.0)
27 (2.5)
105 (9.5)
78 (7.1)

31 (5.8)
14 (2.6)
18 (3.4)
39 (7.3)
37 (6.9)
112 (20.7)
87 (16.3)

0.18
< 0.05
< 0.05
< 0.001
< 0.001
< 0.001
< 0.001

1.23
1.66
1.50
2.02
1.82
1.72
1.73

1637

82 (7.5)

60 (11.1)

< 0.05

1.32

1642
1652
1688
1698
1696
1675

134 (12.1)
131 (11.9)
70 (6.2)
82 (7.2)
193 (17.0)
27 (2.4)

93 (17.3)
157 (28.5)
44 (7.9)
58 (10.3)
171 (30.4)
21 (3.8)

< 0.01
< 0.001
0.20
< 0.05
< 0.001
0.11

1.30
1.89
1.18
1.28
1.60
1.33

p
RR
0.35 1.20
< 0.99 0.61
< 0.001 1.74

Table content is number and proportion (%) of participants within groups.
Statistical tests are χ2-tests and Fisher’s Exact test. RR is relative risk.

disease (p < .01, RR: 3.31), gastrointestinal disease (p < .01, RR:
3.02), tinnitus (p < .05, RR: 2.20) and chronic pain (p < .001,
RR: 4.50). Opioid use was also associated with higher relative
risk of insomnia (p < .01, RR: 2.59) and eating disorder (p < .01,
RR: 4.77).

Post hoc analyses
The associations between lifetime cannabis use and the occur
rence of diabetes and arthrosis were further scrutinized in posthoc logistic regression analyses. In the unadjusted model, lifetime
use of cannabis was borderline associated with lower odds of
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diabetes (OR: 0.15, p = .06). Adjusting by age and sex, the negative
association between cannabis use and diabetes was weakened
(OR: 0.30, p = .24), while higher age (OR: 1.05, p < .001) and
male sex (OR: 0.45, p < .01) were significantly associated with
diabetes.
Similarly, lifetime use of cannabis was associated with lower
odds of arthrosis (OR: 0.37, p < .05) in the unadjusted model.
Adjusting by age and sex, the association between cannabis use
and arthrosis vanished (OR: 1.05, p = .91), while higher age
(OR: 1.06, p < .001) and female sex (OR: 1.95, p < .001) were
significantly associated with arthrosis.
Further, we examined associations between using any or
several of the included substances (except alcohol) and dis
eases, while adjusting by age and sex. Even after adjustment,
lifetime use of one or several substances was significantly
associated with higher odds of most listed diseases (pulmonary
disease OR: 1.86, p < .01; cancer OR: 2.54, p < .05; fibromyalgia
OR: 2.75, p < .001; arthritis OR: 2.36, p < .01; arthrosis OR:
2.22, p < .001; musculo-skeletal disease OR: 2.18, p < .001;
gastrointestinal disease OR: 1.43, p < .05; tinnitus OR: 1.41,
p < .05; chronic pain OR: 2.28, p < .001; anxiety OR: 1.84,
p < .01; depression OR: 2.16, p < .001; insomnia OR: 2.03,
p < .001; eating disorder OR: 2.63, p < .01).

Discussion
This study showed that more than one in three reported
drinking alcohol on a weekly or daily basis, while a similar
proportion reported sometimes using strong analgesics.
Illicit substances, such as opioids, stimulants and cannabis,
were rarely used. While weekly use of alcohol was asso
ciated with lower prevalence for several diseases, the use of
sedatives, stimulants, strong analgesics and opioids was all
associated with a variety of mental and somatic diseases.
Cannabis use was ambiguously associated with poorer
health.
The prevalence estimates of lifetime (83.5%) and weekly
(34.0%) alcohol use were similar to the results of previous
research on the Norwegian population (82% and 36%, respec
tively; Skretting et al., 2016), cross-validating the results across
studies and also providing credibility to the survey methodol
ogy of obtaining data related to alcohol use. In contrast to the
general picture of alcohol contributing to mortality and dis
ability (Griswold et al., 2018) and a range of diseases (e.g., Parry
et al., 2011; Rehm, 2011; Rehm et al., 2010; Shield et al., 2014),
this study showed that weekly (or more frequent) alcohol use
was associated with lower relative risk of co-occurring pulmon
ary disease, fibromyalgia, arthritis, musculoskeletal disease and
chronic pain. The association may simply convey that healthy
people drink alcohol more often, compared to those who are ill.
However, people who drink alcohol more often may also be
considered a group of affluence and resources, given the rela
tively high prices on alcoholic beverages in Norway (Rossow,
2010). Thus, the detected association may also illustrate that
while persons with high socioeconomic status (SES) tend to
drink more than those with lower SES, their higher level of
drinking is related to a generally healthier lifestyle. This expla
nation would fit with the ‘alcohol harm paradox,’ essentially
expressing that while those with higher SES drink more than
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those with lower SES, the latter group experiences more nega
tive outcomes related to alcohol use (Collins, 2016), as also
demonstrated in a Norwegian study of alcohol use in adoles
cents from more and less affluent districts in the Norwegian
capital city of Oslo (Pedersen et al., 2015). However, while
weekly drinking was associated with less health problems,
daily drinking may be associated with more health problems.
A recent study showed that those with the most frequent
drinking pattern (daily alcohol intake) had higher risk of
experiencing psychological distress, compared to those with
a less frequent drinking pattern (Bonsaksen et al., 2020).
The lifetime prevalence of cannabis use (7.9%) was fairly
similar to the previous 12-month prevalence estimate for
West and Central Europe (7.1%; Degenhardt & Hall, 2012),
and lower than the 12-month prevalence in North America
(10.7%-13.2%; Azofeifa et al., 2016; Volkow et al., 2014),
illustrating that cannabis use is still less frequently used in
Norway, compared to other countries and regions. A higher
risk of depression among cannabis users relative to abstai
ners is in line with previous research results (Degenhardt &
Hall, 2012; Lai et al., 2015; Volkow et al., 2014), while the
lower relative risk for diabetes and arthrosis appears to
illustrate an effect of age. Cannabis is more often used in
the younger age groups (Skretting et al., 2016), while the
onset of diabetes II (accounting for approximately 90% of
diabetes cases) and arthrosis is usually later in life. The post
hoc analyses supported this assumption.
The lifetime prevalence estimates for use opioids and
stimulants (both 2.4%) were higher than global estimates
of 0.5%-1.5% (Degenhardt & Hall, 2012). The higher esti
mate for opioid use in the current study may be explained
by different methodologies, including its outreach to poten
tial participants. The postal survey format is likely to better
reach the general population, whose opioid use would likely
be linked to medical treatments for serious disease, com
pared to persons with current or previous heroin/morphine
use. Studies of substance use targeting the latter group
would rather employ a variety of procedures for sample
recruitment (Subbaraman et al., 2015).
The study showed that only 22 persons (1.3%) used sedatives
weekly or daily. This is a lower estimate than from the wholesale
pharmaceutical sales report in 2000, suggesting that 5.1% of the
Norwegian population used sedatives/hypnotics daily
(Dommerud, 2001). Evidence suggests that the use of sedatives
has in fact decreased markedly in the Norwegian population
during the last decades. Between 2009 and 2018, the distribution
of sedatives decreased by 29% (Sakshaug et al., 2019). Melatonin
has become the preferred medication for sleep problems, and
almost tripled the sales during the same period (Sakshaug et al.,
2019).
This study demonstrates that the risk of having a wide range
of diseases is higher among persons who have used sedatives,
strong analgesics and/or opioids. Obviously, these substances are
commonly employed pharmaceuticals for a range of diseases,
including cancer and chronic pain. However, substance use out
side the medical context may be considered ‘risk-taking,’ such
that accidents and injuries caused by substance use in turn can
cause disease and even death, for example, as seen among
injecting heroin users (Steentoft et al., 2001).
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Study limitations

Author contributions

Clearly one must be careful when considering possible causality
between substance use and the occurrence of diseases. While
substances such as alcohol may cause disease directly, as argued
in a range of studies (Briasoulis et al., 2012; Parry et al., 2011;
Rehm, 2011; Rehm et al., 2010; Shield et al., 2014), disease
processes may also make people more prone to use substances
in an attempt to gain comfort, distraction and relief from
physical or psychological pain. Indeed, some of the substances
investigated in this study are commonly prescribed drugs for
therapeutic use among persons with diseases, rendering causes
and effects intertwined. Moreover, cultural and socioeconomic
factors impossible to control may constitute common risk fac
tors for substance use and adverse health outcomes alike.
There is no way of controlling the accuracy or truthfulness
of the participants’ responses. Thus, participants may have
underestimated (deliberately or not) their use of alcohol and
other substances. In addition, persons with heavy substance
misuse are less inclined to respond to postal surveys, for some
due to a lack of a permanent home address. However, similar
results compared to those obtained by Skretting et al. (2016)
support their validity. There is no standard procedure for
reporting patterns of alcohol use (Rehm et al., 2003), and
methods for estimating alcohol consumption have been
found to vary widely between countries (Knibbe &
Bloomfield, 2001). There is good reason to suggest the same
would be the case for the study and reporting of substance use.
Relatively few persons reported having the various listed
diseases and breaking up the numbers into groups of users
and abstainers for each disease groups led to small group sizes
to be analyzed. For this reason, we were largely unable to adjust
the analyses by other variables that might add to our under
standing of the associations between the use of specific sub
stances and the occurrence of diseases. However, as shown in
the post-hoc analysis, lifetime use of one or several substances
(excluding alcohol) was significantly related to the presence of
most diseases, even after adjusting for age and sex.

ISB designed the study. The whole research group contributed to the
collection of data. TB performed the statistical analyses and drafted the
manuscript. All authors read and approved the final manuscript.

Conclusion
Using data from a sample representative of the Norwegian
general population, the study showed the lifetime prevalence
for use of alcohol (83.5%), cannabis (7.9%), sedatives (8.5%),
strong analgesics (33.8%), opioids (2.4%) and stimulants (2.4%).
While using alcohol on a weekly or daily basis was associated
with lower risk of several diseases, relative to those with less
frequent use, lifetime use of sedatives, strong analgesics and
opioids was associated with higher relative risk for a wide
range of diseases. While the results to a degree may reflect
substance use in the context of treatment or self-treatment,
the study has demonstrated that the use of illicit and/or pre
scription substances is more frequent among persons with
health problems. Persons with diseases use more of different
types of drugs and pharmaceuticals than healthy persons.
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