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a b s t r a c t

Objectives: We aimed to examine potential relationships and gender differences between cardiovascular
disease (CVD), diabetes, obesity, respiratory-related disorders, and gambling disorder (GD). We hy-
pothesized that (1) GD patients would be more likely than controls to have CVD, diabetes, obesity, and
respiratory-related diseases; and (2) females with GD would be more likely than men with GD to have
CVD, diabetes, obesity, and respiratory-related diseases.
Study design: National retrospective caseecontrol study.
Methods: We used data from the Swedish National Board of Health and Welfare between 2005 and 2019.
A total of 10,766 patients were included, and 3592 of them had GD. Every GD patient was matched with
two age- and gender-matched controls. Patient data, including the history of medical diagnoses, were
extracted. Descriptive statistics, Chi-squared and Fisher's exact tests were used to compare GD patients
and controls.
Results: GD patients had a higher prevalence of CVD and respiratory-related disorders than controls.
Diabetes rates were 5% for GD patients and 2% for controls; CVD (18% vs 12%); respiratory-related disease
(7% vs 4%); and obesity (7% vs 3%). Women with a diagnosis of GD have a higher prevalence of obesity
and somatic comorbidities other than diabetes compared to men.
Conclusions: This is the largest caseecontrol study conducted to date showing GD patients have a higher
prevalence of CVD, diabetes, obesity, and respiratory-related disorders than controls. Women with GD
appear to be more susceptible than men to CVD, obesity, and respiratory-related disorders; however, this
may be partially explained by differences in help-seeking behavior. Thus, our findings highlight the
importance of early identification of GD patients who may also have somatic conditions requiring
treatment. This can be accomplished by implementing a screening program for GD, CVD, diabetes,
obesity, and respiratory-related disorders, and by including healthy lifestyle management strategies.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is

an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

According to the DSM-5 (The Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition), gambling disorder (GD) is a
psychiatric condition classified as an addictive disorder.1 Approxi-
mately 0.6% of the adult population in Sweden has GD, while
another 3.6% are at risk.2 In Norway, 1.4% of the adult population
have problem gambling, while in other European countries, it
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ranges between 0.12% and 3.4%.3 Worldwide, the prevalence of
problem gambling is estimated to range from 0.5% to 7.6%.4 A
Swedish population study found that approximately 32% of men
and 21% of women aged 16 to 84 years had gambled in the previous
month. Adult gamblers aged 45e84 years are considered the most
active, with approximately 34% engaging in regular gambling.5

However, problem gambling remains most prevalent among
Swedish younger adults aged 25e44 years, being 1.9% of the
population.2

Only up to 20% of patients diagnosed globally with GD seek help
for their gambling problems.6 Hofmarcher et al. found that, in
Sweden, only 10% of problem gamblers sought treatment.7

Håkansson et al. demonstrated that only 20% of patients seeking
GD treatment in Sweden are women, and Miller et al. examined
clinical differences in GD treatment-seeking Swedish men and
women.8,9 Men seeking treatment were found to be five years
younger thanwomen, to have begun gambling 10 years earlier, and
to have exhibited problematic gaming behavior for two years
longer. Women also developed GD faster than men, despite having
gambled for a shorter period. In addition, Syvertsen et al. showed
that womenwho played electronic gaming machines progressed to
high-risk gambling faster compared to men.3

Psychiatric comorbidities are common and well-studied in pa-
tients with GD.10e13 According to a large national register study
conducted in Sweden, 73% had a comorbid diagnosis in addition to
GD, with anxiety and affective disorders among themost prevalent.
Furthermore, they reported that women are more likely than men
to have psychiatric comorbidities such as depression and anxiety.
However, in their study, no gender differences were found in
relation to substance use disorders.14

Gambling may predate and contribute to the development of
physical illnesses such as cardiovascular disease (CVD), diabetes,
obesity, and respiratory-related diseases. Butler et al. reported that
those with problem gambling had higher odds of a poor diet, low
physical exercise, and poor general health compared to non-
problem gamblers.15 The reason behind this could be that gam-
blers, especially online gambling, lack time for physical activity and
therefore develop poorer somatic health over time compared to
non-gamblers. Pathophysiological changes, such as an increased
heart rate and higher levels of noradrenergic metabolites, could
also be a potential explanation for the association between GD and
CVD.16,17 In addition, Grant and Potenza demonstrated that patients
with GD have elevated anxiety levels.18 Different confounding risk
factors, including lipid status, hypertension, and tobacco use, may
also account for the association between GD and CVD.19 One study
by Potenza et al. reported that the stress associated with gambling
wins and losses may worsen cardiovascular conditions.20 Previous
studies have also reported associations between GD, CVD, and liver
diseases.19,21 Black et al. showed in their study that GD patients
were more likely to be obese than controls (49% vs 28%, P ¼ .004).
Furthermore, patients with GD also had a higher prevalence of
asthma/chronic lung disease (18% vs 10%, P ¼ .099). However, no
differences were found between GD group and controls regarding
diabetes (7% vs 8%, P ¼ .693).22 While extant research has assessed
psychiatric comorbidities in GD patients, there is a dearth of studies
examining somatic health comorbidities such as CVD, diabetes,
obesity, and respiratory-related diseases, and their relationship
with GD. In addition, there are no studies comparing men and
women with GD with respect to their somatic health.

The aim of this caseecontrol study was to examine the associ-
ation between CVD, diabetes, obesity, respiratory-related disorders,
and lifetime GD. In addition, gender differences in somatic health in
GD patients were investigated. We hypothesized that (1) GD pa-
tients would be more likely than controls to have CVD, diabetes,
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obesity, and respiratory-related diseases; and (2) females with GD
would be more likely than men with GD to have CVD, diabetes,
obesity, and respiratory-related diseases.23
Methods

Participants and recruitment procedure

This was a retrospective nationwide caseecontrol study based
on National Patient Register data retrieved from the Swedish Na-
tional Board of Health and Welfare. The data retrieved included all
patients over the age of 18 years with a diagnosis of GD in Swedish
specialized healthcare (ICD-10 code F63.0, also known as ‘patho-
logical gambling’) at any time between 2005 and 2019. Two gender-
and age-matched control subjects were randomly selected from the
general population using data from the Statistics Sweden popula-
tion register for each patient with GD. In total, 11,067 patients were
retrieved and assessed for eligibility from the registries. Patients in
the control group who had a history of GD were not eligible for this
study. After exclusion, the final sample consisted of 10,776 patients,
of whom 3592 had a GD diagnosis, as shown in Fig. 1.
Measures

The physician records the diagnosis as an ICD-code in the pa-
tient's medical record. All ICD-codes from patients will be trans-
ferred automatically to the system. These ICD-codes can then be
extracted from the National Patient Register based on inpatient and
outpatient visits and used for research purposes. Based on these
ICD-codes, the primary variables of this study are measured. CVD
included hypertension diseases (ICD-10 codes I10eI15), ischemic
heart diseases (I20eI25), diseases within lung circulation
(I26eI28), other forms of heart diseases (I30eI52), cerebrovascular
diseases (I60eI69), arterial diseases (I70eI79), and venous diseases
(I80eI89). Respiratory-related diseases included the ICD-codes
J40eJ47. Furthermore, diabetes and obesity were defined as ICD-
10 codes E10eE14 and E66, respectively.
Statistical analysis

All collected datawere organized and analyzed in SPSS Statistics
Version 28. The prevalence of CVD and respiratory-related disor-
ders was compared between patients with GD and controls, as well
as between genders, using Chi-squared and Fisher's exact tests. P-
values <.05 were considered statistically significant.
Ethics

This study was approved by the Regional Ethical Review Board
of Lund University (2019-01559) prior to its initiation and was
conducted in accordance with the Declaration of Helsinki's ethical
principles. The anonymity of patients was ensured by encoding
data retrieved from the Swedish National Board of Health and
Welfare.
Results

The present study included a total of 10,776 patients. The GD
group comprised 2791 men (78%) and 801 women (22%) with a
median age of 35 and 40 years, respectively, whereas the control
group comprised 5581 men (78%) and 1603 women (22%) with a
median age of 35 and 40 years, respectively (Table 1).



Fig. 1. Overview of the patient selection process.
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Comparison between GD group and control group

As shown in Table 1, all CVD and respiratory-related disorders
were significantly more prevalent in the GD group than in the
control group. In the GD group, the prevalence of diabetes was
three percent higher than in the control group, 5% vs 2%, respec-
tively. Moreover, 18% of GD patients had CVD, compared to 12% of
the control group. The prevalence of respiratory-related disease
was greater in the GD group than in the control group. Accordingly,
the prevalence of obesity was greater in the GD group than in the
control group, 7% vs 3%, respectively.
Table 1
Characteristics and proportions of CVD and respiratory-related disorders at baseline
for gambling disorder group (GD; F63.0) and control group between 2005 and 2019.

GD group
% (N)

Control group
% (N)

P-value

Total 33 (3592) 67 (7184)
Age (CI 95%, SD) 36 yrs (36e37, 12) 36 yrs (36e37, 12)
Gender
Male 78 (2791) 78 (5581) .987
Female 22 (801) 22 (1603)

CVD 18 (647) 12 (868) ***
Diabetes 5 (184) 2 (153) ***
Obesity 7 (239) 3 (200) ***
Respiratory-related diseases 7 (266) 4 (283) ***

*P < .05, **P < .01, ***P < .001.
CVD consisted of hypertension diseases (ICD-10 codes I10eI15), ischemic heart
diseases (I20eI25), diseases within lung circulation (I26eI28), other forms of heart
diseases (I30eI52), cerebrovascular diseases (I60eI69), arterial diseases (I70eI79),
and venous diseases (I80eI89). Respiratory-related diseases included the ICD-codes
J40eJ47. Furthermore, diabetes and obesity were defined as ICD-10 codes E10eE14
and E66, respectively.
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Comparison between genders in GD group and control group

In both the GD group and the control group, the prevalence of
CVD and respiratory-related diseases, as well as obesity, was higher
amongwomen (Table 2). In contrast, therewere no differences in the
prevalence of diabetes between the two groups based on gender.
Discussion

The aim of this studywas to compare CVD, diabetes, obesity, and
respiratory-related disorders in GD patients and age- and gender-
matched controls. This study contributes to a novel understand-
ing of the prevalence of somatic comorbidities and obesity among
patients with GDs, a topic that has received considerably less
attention than alcohol or other substance use disorders. In addition,
the relationship between GD and CVD, diabetes, obesity, and
respiratory-related disorders, as well as gender differences, were
investigated for the first time in the largest caseecontrol study
conducted to date.

As hypothesized, patients with GD had a higher prevalence of
CVD, diabetes, obesity, and respiratory-related disorders compared
to controls of the same age and gender from the general population.
These results are consistent with those of previous research on the
somatic health of gamblers, which found that pathological gam-
blers have a high prevalence of cardiovascular symptoms and
conditions, with expected hypothesis of health worsening later in
life, as found in other psychiatric disorders.19e21,24,25 Black et al.
explained that pathological gamblers are more likely to make
poorer health-related lifestyle choices such as smoking, avoiding
exercise, increasing food consumption, and eating junk food con-
taining high levels of saturated fats and sugars, which could
contribute to the development of somatic diseases such as CVD,



Table 2
Proportion of men's and women's CVD and respiratory-related disorders in the gambling disorder group (GD; F63.0) and control group between 2005 and 2019.

GD group Control group

Men
% (N)

Women
% (N)

P-value Men
% (N)

Women
% (N)

P-value

Total 78 (2791) 22 (801) 78 (5581) 22 (1603)
Age

(CI 95%, SD)
35 yrs
(35e36, 11)

40 yrs
(40e41, 12)

35 yrs
(35e35, 11)

40 yrs
(40e41, 12)

CVD 17 (466) 23 (181) *** 11 (612) 16 (256) ***
Diabetes 5 (134) 6 (50) .103 2 (113) 3 (40) .250
Obesity 4 (116) 15 (123) *** 2 (83) 7 (117) ***
Respiratory-related diseases 6 (165) 13 (101) *** 4 (204) 5 (79) *

*P < .05, **P < .01, ***P < .001.
CVD consisted of hypertension diseases (ICD-10 codes I10eI15), ischemic heart diseases (I20eI25), diseases within lung circulation (I26eI28), other forms of heart diseases
(I30eI52), cerebrovascular diseases (I60eI69), arterial diseases (I70eI79), and venous diseases (I80eI89). Respiratory-related diseases included the ICD-codes J40eJ47.
Furthermore, diabetes and obesity were defined as ICD-10 codes E10eE14 and E66, respectively.

Y. Abdul Rahim, F. Fernandez-Aranda, S. Jimenez-Murcia et al. Public Health 224 (2023) 45e50
diabetes, obesity, and respiratory-related disorders.22 We also hy-
pothesized that women would be more likely than men to have
more CVD, diabetes, obesity, and respiratory-related disorders. This
result is partly in concordance with previous studies, where it was
found that whereas the coronary heart disease is higher in males,
the CVD is higher in females, in the specific studied age range.23,26

However, Nordstrom et al. found that the prevalence of type 2
diabetes was significantly higher in men than in women (14.6% vs
9.1%, P < .001).27 In addition, Cooper et al. found that women have a
higher prevalence of obesity than men worldwide (15% vs 11%).28

Respiratory-related diseases such as asthma and COPD are more
common in adult women than men.29 As far as we are aware, no
previous research has investigated the differences between gen-
ders in terms of GD and somatic health. However, studies on the
differences in psychiatric disorders between men and women with
GD have revealed that women have a higher risk of having a psy-
chiatric disorder in conjunction with GD, but also more abnormal
eating behavior (food addiction [FA]), and consequent increase
body mass index (BMI), to cope with negative emotions.12,30,31 The
presence of FA in female GD (18.8% of cases) has been found to be
associated with more gambling symptomatology, greater general
psychopathology, more dysfunctional personality traits, less ca-
pacity to deal with emotions, and higher BMI.30,32

Our study highlights that little is known about the association
between CVD, diabetes, obesity, and respiratory-related disorders
in patients with GD. Moreover, our results indicate that, like psy-
chiatric comorbidities, somatic comorbidities are more prevalent in
GD patients compared to controls and inwomen compared to men,
as the case of other psychiatric disorders.25,33e35 This implies the
need for health and social care professionals to early identify pa-
tients with GD who may additionally have somatic comorbidities
that may need attention currently and later in life, with additional
health and socio-economic burden. At this point in our knowledge,
we believe that the implementation of a screening protocol could
aid clinicians in the early detection of somatic conditions requiring
further treatment and/or preventive interventions in patients with
problem gambling or GD, in order to improve CVD, diabetes,
obesity, and respiratory-related diseases, and introducing healthy
lifestyles, nutritional advice, and management of sedentary
behavior.36 In addition, women appear to be more susceptible than
men to psychiatric comorbidities and should therefore not be
neglected and given special emphasis.

The present study is not without its limitations. One of the
limitations of this study is that the data in the register was pre-
collected and is based on ICD codes, which are registered di-
agnoses by health care providers and not the researcher. Moreover,
register data occasionally lack essential information, such as in-
formation not reported to the register regarding diagnosis, and as a
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result, crucial information may be missing. Males and females
approach assistance-seeking differently, which is another factor to
consider. Women are more likely to seek help for mental health
issues, according to previous research, and somatic symptoms and
pathological gambling are no exception, which may explain why
the prevalence of somatic comorbidities is lower in males than in
females, as demonstrated by our findings.37e39 A limitation of the
study is that some of the patients are in the younger age range or
have had their GD diagnosis for a short period of time; as a result,
they have not had time to develop somatic conditions such as CVD
or obesity and are therefore considered to be somatically healthy.
Even though each GD patient in our study had two age- and gender-
matched controls, we did not perform a matched analysis on the
GD patients and their respective controls. This could have poten-
tially introduced confounding variables into the study design and
should have been accounted for in a matched analysis.

This study's inclusion of a large number of patients is one of its
strengths. The register of individuals with GD used in this study is
unique in that it includes all Swedish patients with a GD diagnosis.
In addition, the inclusion of two controls of the same age and
gender as the individual with GD is a strength.

Conclusions

CVD, diabetes, obesity, and respiratory-related disorders were
more prevalent in GD patients than in the general population. The
prevalence of somatic comorbidities and obesity is higher in
women than inmen. There were no differences in the prevalence of
diabetes between two groups based on gender. This necessitates
that health and social care professionals play a crucial role in
identifying patients with GD who may also have somatic comor-
bidities requiring treatment or prevention. However, additional
research is required to verify these results.
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