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Abstract

The present study aimed to compare men and women with gambling disorder (GD)

regarding presence of psychiatric comorbidity and socio-economic vulnerability, and to

examine whether these factors appear before or after the gambling disorder. This is a ret-

rospective case-control study, based on registers from The National Board of Health and

Welfare and Statistics Sweden. A total of 3592 adults with GD were matched with two

controls based on age and gender, including a total of 10776 individuals in the study. The

study included psychiatric comorbidity through the presence of relevant diagnostic codes

or pharmacological codes, and socio-economic vulnerability data through the presence of

unemployment, social welfare payments and sickness/activity/rehabilitation compensa-

tion. Time between GD and psychiatric comorbidity/socio-economic vulnerability was cal-

culated by subtracting dates between diagnoses/first incidence of socio-economic

vulnerability factor and GD diagnosis. Women with GD were more likely to have a psychi-

atric comorbidity, compared to men. Overall, women were also more likely to receive their

psychiatric diagnosis prior to GD diagnosis, while men were more likely to receive the

diagnoses concurrently. Social welfare payments, and sickness support were more com-

mon among women, while there was no difference in unemployment between genders.

Women were also more likely to receive sickness/activity/rehabilitation compensation

prior to GD, than men who were more likely to receive these types of support after GD

diagnosis. In conclusion, women appear to be at higher risk of psychiatric comorbidity

and socio-economic vulnerability alongside GD. They are in general also more likely to

receive have their psychiatric and psycho-social problems identified prior to GD, than

men who are more likely to receive diagnoses concurrently.
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Introduction

Gambling disorder (GD) is a psychiatric condition which affects approximately 0.6% of the

adult Swedish population, and another 3.6% are at risk [1]. GD is considered an addictive

disorder according to the DSM-5, which thereby constituted a somewhat new approach, as

it previously has been regarded as an impulse control disorder [2]. Research shows that the

reward system in the brain, for instance, is activated in ways resembling that of substance

addiction [3].

Gambling is a popular activity for both men and women. In age groups 16–84 years, one

study conducted on a Swedish population found that approximately 32% men and 21% of

women had gambled in the past month [4]. The most active age groups were 45–64 and 65–84

years, where gambling prevalence reached 34%. However, these groups were less likely to be

problem gamblers, which was the most common in age groups 25–44, reaching 1.9% of the

population [1].

While new research shows that women are still in minority, the women who do gamble

may be just as much at risk for GD as men [5]. Despite the fact that GD is overrepresented in

men, recent studies indicate that women are at higher risk of psychological distress and over-

indebtedness, indicating that they may be at higher risk of severe gambling-related conse-

quences [6].

Psychiatric comorbidity such as depression and anxiety disorders also seem to precede the

gambling disorder for women, but not as much for men, indicating that women use gambling

as a strategy to cope with other issues including psycho-social problems [7]. The type of psy-

chiatric comorbidity also differs between genders; one study showed that women are more

likely to have co-morbid affective or anxiety disorders, while there is no difference in substance

use disorders between genders [8].

Financial issues connected to gambling highlight that lower socio-economic status is a risk

factor [9]. People with higher incomes seem to spend more money on gambling, while those

with lower incomes proportionally spend a higher percentage of their income [10]. Many stud-

ies use income, education level and working status as markers for socio-economic situation,

but few studies have investigated other socio-economic factors, such as sickness compensation

or social welfare payments.

For both socio-economic vulnerability and psychiatric comorbidities, it is poorly under-

stood whether these factors appear before, concurrently with, or after GD, as few studies have

been able to map longitudinal patterns, especially regarding socio-economic situation. This is

an important aspect as it contributes to a better understanding of GD, and could potentially

help clinicians provide better preventative actions for both women and men with GD.

The aim of this study was to investigate gender differences in gambling disorder regarding

psychiatric comorbidity as well as socio-economic vulnerability, and to examine whether psy-

chiatric comorbidity or socio-economic vulnerability appears before, concurrently with, or

after a diagnosis of gambling disorder.

Material and methods

The study was a retrospective case-control study, where information was retrieved from three

registers: the National Patient Register and the Swedish Prescribed Drug Register, retrieved

from the National Board of Health and Welfare, and the Longitudinal integrated database for

health insurance and labour market studies (LISA) register, retrieved from Statistics Sweden.

The data retrieved included all individuals with a diagnosis of GD in Swedish specialized

healthcare (ICD-10 code F63.0, referred to as ‘pathological gambling’) at any time between

2005–2019 for all registers except for the LISA register, which covers the years 2005–2018, and
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for each individuals with a GD, two control subjects were randomly drawn from the general

population. Control subjects were to have no diagnosis of GD in their lifetime (but may have

had any other diagnosis). The two control subjects selected for every GD patient were gender-

and age-matched (same gender and the same age, in years). These controls were randomly

selected from the Statistics Sweden population register. In total, 11067 individuals were

included in the material, of which 3869 have a GD diagnosis. Individuals below the age of 18

were excluded (Fig 1).

Psychiatric comorbidity was defined by the presence of a mental health diagnosis, based on

in- and outpatient visits in the National Patient Register, and medical prescriptions for psychi-

atric medications, respectively. The latter was also included because data from primary care

visits could only be retrieved from the Swedish Prescribed Drug Register, as primary care diag-

noses are not included in the Patient Register. The specific sub-groups of psychiatric comor-

bidities examined in this study comprised alcohol use disorder (ICD-10 codes F10) and other

substance use disorders (F11-F19), psychotic disorders (F20-F29), affective disorders

(F30-F39), anxiety disorders, phobias, PTSD, obsessive-compulsive disorders and dissociative

syndromes (F40-F49), neuropsychiatric disorders/behavioural and emotional disorders with

onset usually occurring in childhood and adolescence (F90-F98), and mental disorder not oth-

erwise specified (F99). Medical prescriptions analysed were drugs for alcohol dependence

(ATC code N07BB), antidepressants (N06A), sedatives (N05B) and sedatives and hypnotics

(N05C). Socio-economic status was defined by any incidence of unemployment, social welfare

payments, or sickness/activity/rehabilitation compensation in the LISA register. There was no

minimum limit for how long an individual had any of these factors. However, sickness

Fig 1. Flow chart over inclusion criteria for the study. 291 individuals were excluded due to being under 18 years of

age. In total, 10776 individuals were included.

https://doi.org/10.1371/journal.pone.0274064.g001
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compensation requires that the individual is permanently unable to work, activity compensa-

tion requires an estimated sickness duration of at least one year, and rehabilitation compensa-

tion at least 60 days.

The psychiatric comorbidities and socio-economic variables in the GD group were com-

pared to controls, as well as compared between genders. Furthermore, for psychiatric comor-

bidities and socio-economic factors, an analysis of the GD group assessed whether they

received the GD diagnosis before, concurrently with, or after the psychiatric comorbidity diag-

nosis/socio-economic vulnerability factor. If a patient had received another psychiatric diag-

nosis within 180 days of their GD diagnosis, they were considered to have received the

diagnoses concurrently. For socio-economic factors, this interval was extended to 365 days as

the registers only provided yearly information on those variables.

The relationships between psychiatric comorbidity as well as socio-economic status and

GD in women and men were analysed through crosstabulations; first, a comparison of the

prevalence of mentioned factors between the GD group and the control group for each gender,

and second, a comparison between men and women in the GD group. The GD and control

groups were compared unmatched to each other. From these analyses, odds ratios and 95%

confidence intervals were retrieved. To investigate the time between GD and psychiatric

comorbidity/socio-economic factors, Chi-square test for homogeneity was first performed to

determine if there were any gender differences. A subsequent post-hoc test using Bonferroni

correction for p value of 0.05/3 = 0.0167 was then performed when comparing women and

men in the GD group, investigating whether they received their psychiatric comorbidity/

socio-economic factor diagnosis prior to, concurrently with, or after their GD diagnosis. All

statistical analyses were performed with IBM SPSS Statistics version 28.0.

The study has been ethically approved by the Swedish Ethical Review Authority, with regis-

tration number 2019–01559. This study will only be using information from the registers, and

the data has already been retrieved by the research group located at Malmö Addiction Center.

All names and personal data have been anonymised and coded, and the codes are not available

to the research group as they are kept by the administrative authorities that provided the

registers.

Results

Mean age and distribution of women and men as well as numbers and proportions of individ-

uals in each group with psychiatric comorbidity, drug prescription and socio-economic vari-

ables are presented in Table 1.

Analysis of psychiatric comorbidity

For all tested psychiatric disorders, the GD group had at least a two-fold increase in odds com-

pared to controls (Fig 2A). When comparing gender, women in the GD group had overall

higher odds of having any psychiatric diagnosis compared to men. However, large differences

were seen between diagnostic groups; for affective and anxiety disorders, women were over-

represented. An overrepresentation of women for neuropsychiatric disorders approached sta-

tistical significance, whereas for psychotic disorders and alcohol use disorder, there was a

tendency towards men having higher odds, however these findings were not statistically signif-

icant (Fig 2B).

The GD group had higher odds of having a prescription of any of the tested psychiatric

medications compared to controls, see Fig 3A. For all groups, the differences were statistically

significant. When comparing gender differences, women had significantly higher odds for

having a prescription of hypnotics, sedatives and/or antidepressants, see Fig 3B. Drug
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Table 1. Baseline characteristics and proportions of psychiatric comorbidity and socio-economic factors in register data from patients with gambling disorder

(GD) and in controls (age- and gender-matched individuals randomly included from the general population without GD).

GD group (N = 3592) Controls (N = 7184)

Men Women p value Men Women p value

N (%) 2791 (78) 801 (22) 5582 1602

Age (CI 95%) 34 (34–35) 40 (39–41) ���

Alcohol use disorder, total (%) 792 (28) 208 (21) 0.180 223 (4) 42 (3) �

GD before (%) 384 (49) 120 (58) 0.018

Concurrentlyi(%) 207 (26) 34 (16) ��

GD after (%) 201 (25) 54 (26) 0.864

Other substance use disorders, total (%) 678 (24) 215 (27) 0.141 181 (3) 39 (2) 0.055

GD before (%) 215 (32) 69 (32) 0.917

Concurrentlyi(%) 218 (32) 59 (27) 0.193

GD after (%) 245 (36) 87 (41) 0.252

Psychotic disorders, total (%) 180 (6) 37 (5) 0.055 29 (0.5) 3 (0.2) 0.078

GD before (%) 50 (28) 11 (30) 0.810

Concurrentlyi(%) 75 (42) 14 (38) 0.666

GD after (%) 55 (31) 12 (32) 0.822

Affective disorders, total (%) 1327 (48) 534 (67) ��� 313 (6) 140 (9) ���

GD before (%) 276 (21) 99 (19) 0.272

Concurrentlyi(%) 521 (39) 173 (32) ��

GD after (%) 530 (40) 262 (49) ���

Anxiety disorders, PTSD, phobias, total (%) 1517 (54) 560 (70) ��� 458 (8) 208 (13) ���

GD before (%) 358 (24) 133 (24) 0.943

Concurrentlyi(%) 602 (40) 197 (35) 0.061

GD after (%) 557 (37) 230 (41) 0.069

Neuropsychiatric disorders, total (%) 517 (19) 171 (21) 0.232 170 (3) 33 (2) �

GD before (%) 186 (36) 66 (39) 0.538

Concurrentlyi(%) 141 (27) 30 (18) �

GD after (%) 190 (37) 75 (44) 0.098

Mental disorder, not otherwise specified, total (%) 120 (4) 40 (5) 0.375 23 (0.4) 8 (0.5) 0.640

GD before (%) 46 (38) 8 (20) 0.034

Concurrentlyi(%) 33 (28) 9 (23) 0.534

GD after (%) 41 (34) 23 (58) ��

Total psychiatric comorbidity (%) 2224 (80) 701 (88) ��� 845 (15) 296 (18) ��

GD before (%) 481 (17) 144 (18) 0.628

Concurrentlyi(%) 1349 (48) 304 (38) ���

GD after (%) 960 (34) 353 (44) ���

Use of antidepressants, total (%) 363 (13) 188 (23) ��� 657 (12) 249 (15) ���

GD before (%) 32 (5) 11 (4) 0.775

Concurrentlyi(%) 149 (23) 21 (8) ���

GD after (%) 476 (73) 217 (87) ���

Use of sedatives (N05B), total (%) 1416 (51) 606 (76) ��� 917 (16) 453 (28) ���

GD before (%) 262 (19) 68 (11) ���

Concurrently (%) 229 (16) 78 (13) 0.058

GD after (%) 925 (65) 460 (76) ���

Use of sedatives and hypnotics (N05C), total (%) 1481 (53) 600 (75) ��� 873 (16) 424 (27) ���

GD before (%) 256 (17) 64 (11) ���

Concurrentlyi(%) 317 (21) 94 (16) ��

GD after (%) 908 (61) 442 (74) ���

(Continued)
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treatments for alcohol use disorder showed that women had a tendency towards higher odds

compared to men, although this finding was not statistically significant.

Analysis of time between diagnoses and socio-economic factors

Regarding whether GD appears before or after a psychiatric comorbidity, differences between

diagnoses and genders are presented in Fig 4A. Four groups showed statistically significant

Table 1. (Continued)

GD group (N = 3592) Controls (N = 7184)

Men Women p value Men Women p value

Use of drug treatments for alcohol use disorder, total (%) 521 (19) 168 (10) 0.144 17 (0.3) 84 (5) 0.183

GD before (%) 105 (20) 40 (24) 0.312

Concurrentlyi(%) 203 (39) 47 (28) ��

GD after (%) 213 (41) 81 (48) 0.095

Social welfare payments (%) 1392 (50) 452 (56) �� 1031 (18) 254 (16) �

GD before (%) 155 (11) 46 (10) 0.570

Concurrently (%) 151 (11) 51 (11) 0.797

GD after (%) 1086 (78) 355 (79) 0.815

Sickness compensation���� (%) 635 (23) 348 (43) ��� 347 (6) 188 (12) ���

GD before (%) 151 (24) 52 (15) ��

Concurrently (%) 53 (8) 33 (10) 0.547

GD after (%) 431 (68) 263 (76) �

Unemployment (%) 1073 (38) 307 (38) 0.952 1354 (24) 436 (27) �

GD before (%) 148 (14) 35 (11) 0.276

Concurrently (%) 67 (6) 14 (5) 0.268

GD after (%) 858 (80) 258 (84) 0.109

�p<0.05,

��p<0.01,

���p<0.001 for all analyses except for subcategories GD before, concurrently, and GD after, where �p <0.0167 with Bonferroni correction. CI = confidence interval. Age

is expressed as a mean. Parentheses represent percentages of individuals who received a diagnosis, prescription or socio-economic variable within the time range 2005–

2019 (2018 for socio-economic variables). Subcategories GD before, concurrently, and GD after represent the time aspect between GD and a psychiatric comorbidity or

prescription. ���� Sickness compensation also encompasses activity and rehabilitation compensation.

https://doi.org/10.1371/journal.pone.0274064.t001

Fig 2. A. Odds ratios for women and men in the GD group having another psychiatric diagnosis, compared to controls. Orange line accentuates the odds ratio for

controls (baseline). B. Odds ratios for women having another psychiatric diagnosis, compared with men in the GD group. Orange line accentuates the odds ratio for men

(baseline).

https://doi.org/10.1371/journal.pone.0274064.g002
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differences with respect to gender; alcohol use disorder, affective disorders, neuropsychiatric

disorders, and mental disorder not otherwise specified. In Fig 4B, a similar analysis has been

performed on drug prescriptions, where there are statistically significant differences between

genders for all prescriptions. For socio-economic factors, there were only statistically signifi-

cant differences between genders for sickness/activity/rehabilitation compensation, see Fig 4C.

Post-hoc analysis of time between diagnoses and socio-economic factors

When analysing the results from the post-hoc test, Table 1 shows the differences between

women and men. Women were overall more likely to receive their psychiatric comorbidity

Fig 3. A. Odds ratios for women and men in the GD group being prescribed a psychiatric drug treatment, compared to controls. Orange line accentuates the odds ratio

for controls (baseline). B. Odds ratios for women in the GD group being prescribed a psychiatric drug, compared to men. Orange line accentuates the odds ratio for men

(baseline).

https://doi.org/10.1371/journal.pone.0274064.g003

Fig 4. A. Proportions of how many of men and women with a psychiatric comorbidity had their GD diagnosis before, after or concurrently with the

psychiatric comorbidity, represented as proportions of the total population who had a GD diagnosis and a specific psychiatric comorbidity. M stands for males,

F females. p value represents statistical differences between women and men, asterisks mark statistically significant values. B. Different types of prescriptions

and whether it was more common for them to be prescribed before, after, or concurrently with a GD diagnosis, represented as proportions of the total

population of women or men who had a specific prescription. M stands for males, F females. p value represents statistical differences between women and men,

asterisks mark statistically significant values. C. Proportions of how many of men and women with either social welfare payments, sickness/activity/

rehabilitation compensation or unemployment had their GD diagnosis before, after or concurrently with the socio-economic factor, represented as proportions

of the total population who had a GD diagnosis and a specific socio-economic factor. M stands for males, F females. p value represents statistical differences

between women and men, asterisks mark statistically significant values.

https://doi.org/10.1371/journal.pone.0274064.g004
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diagnosis before the GD diagnosis, while men were more likely to receive their diagnoses con-

currently. Drug prescriptions were, when analysed individually, more likely to be prescribed

before a diagnosis of gambling disorder in women, and concurrently in men. In total, statisti-

cally significant differences were also seen for men receiving a prescription after a GD diagno-

sis. For socio-economic factors, there was only a statistically significant difference in women

receiving sickness/activity/rehabilitation compensation prior to GD diagnosis than men, and

for men to receive a compensation after GD diagnosis.

Analysis of socio-economic factors

It was more common for individuals in the GD group to have social welfare payments, sick-

ness/activity/rehabilitation compensation, or to be unemployed, compared to controls (Fig

5A). Overall, women in the GD group were also more likely to be socio-economically vulnera-

ble, compared to men (Fig 5B).

Discussion

This study found that women with GD overall had higher odds for psychiatric comorbidity,

especially affective and anxiety disorders, compared to men. Women were also more likely to

have social welfare payments and sickness, rehabilitation or activity compensation. Further-

more, women were overall more likely to receive their psychiatric diagnosis prior to their GD

diagnosis, while men were more likely to receive the diagnoses concurrently. For sickness/

activity/rehabilitation compensation, women were more likely to receive it after GD diagnosis,

whereas men were more likely to receive it before. For other socio-economic factors, no gen-

der differences were seen.

The results in this study are congruent with previous research on the differences of psychi-

atric disorders in men and women with GD [11], as women in this study have overall higher

risk of having a psychiatric disorder alongside the gambling disorder. However, only the sub-

groups of affective disorders and anxiety disorders, PTSD and phobias (F40-F49) showed a sig-

nificant difference between genders in the GD group. When analysing psychotic disorders,

there was a large spread in odds ratio for women, which might be explained by the small num-

ber of individuals with that diagnosis. For alcohol use disorder, the trend points towards men

having a higher risk, which has been seen in other studies as well [12]. However, for drug pre-

scriptions, women seem overrepresented in having a treatment for alcohol use disorder,

although the results were not statistically significant. The spread in confidence interval was

Fig 5. A. Odds ratios with 95% CI for social welfare payments, sickness, activity and rehabilitation compensation, and unemployment in the GD group, compared to

controls. Orange line accentuates odds ratio for controls (baseline). � Sickness compensation also encompasses activity and rehabilitation compensation. B. Odds ratios

with 95% CI for social welfare payments, sickness, activity and rehabilitation compensation, and unemployment in women, compared to men in the GD group. Orange

line accentuates odds ratio for men (baseline). � Sickness compensation also encompasses activity and rehabilitation compensation.

https://doi.org/10.1371/journal.pone.0274064.g005
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also large between the GD group and controls, probably due to the fact that only 17 women

had a prescription targeted at alcohol use disorder in the control group.

When comparing the odds ratios for psychiatric comorbidity with the odds ratios for the

drug treatment group, there was also a significant difference between genders in the use of

antidepressants, sedatives and hypnotics. The difference was rather small in the antidepressant

group, and men in the GD group had a higher odds than women compared to controls, and

one explanation to this might be that women without GD also had a rather high prescription

rate of antidepressants [13].

For affective disorders, the results were statistically significant for women receiving the diag-

nosis before GD, and men receiving the diagnoses concurrently. However, for anxiety disorders,

there was no significant difference between genders. Earlier studies have shown that anxiety and

mood disorders predispose for gambling disorder [7,14]. One reason behind the non-significant

results for anxiety disorders in this study might be that the group did not only contain anxiety

disorders specifically, but also included PTSD, obsessive-compulsive disorder, phobias, and dis-

sociative syndrome, which could have affected the results. There were also fewer individuals in

this group compared to affective disorders, which might be of importance. When analysing

patients who received the diagnosis mental disorder, not otherwise specified (F99), again women

were more likely to receive the diagnosis prior to GD. The individuals with an F99 diagnosis are

a major group in outpatient care, and the diagnosis has been shown to mostly reflect individuals

with an affective or anxiety disorder [15]. The true composition of the group in this study is not

known, but the significant results for women are in line with those for affective disorders.

For alcohol use disorder, the trend pointed towards women receiving their GD diagnosis

first. One possible explanation to this is that in men, alcohol use seems to lead to heavier and

potentially more harmful gambling, while in women, alcohol use is more a sign of other men-

tal health issues [16], and in this case, it is possible that women use alcohol as a way to cope

with the gambling problems. Interestingly, this pattern was not seen in other substance use dis-

orders, and a larger proportion of both genders seem to receive a substance use disorder diag-

nosis prior to GD diagnosis. One explanation could be that GD might develop as a

consequence of drug use, as substance use disorders increase the risk of GD [17]. One might

also speculate that some individuals with substance use disorder might try to finance the costs

of their substance use through gambling, although this is a poorly investigated subject.

When comparing time between diagnoses for prescriptions antidepressants, sedatives and

hypnotics, this study found that women have a strong tendency towards receiving these pre-

scriptions prior to their GD diagnosis, compared to men. However, these kinds of medications

extend to a broader population than the affective and anxiety disorder groups, as for example

antidepressants might also be used for other psychiatric conditions [18]. Therefore, the find-

ings should be interpreted with caution.

For socio-economic factors, the odds ratios were higher for women in the GD group to

have social welfare payments and sickness/activity/rehabilitation compensation, while there

was no difference between genders in unemployment rates. In the general population, it is also

more common for women to have social welfare payments and sickness compensation [19,20],

but the gender differences for these variables in GD have to our best knowledge not been

investigated. An interesting finding from the results is that the difference in unemployment

rate in the GD group compared to controls was not as high as for sickness compensation and

social welfare payments. One reason behind this might be that unemployment is common

even among individuals without GD, ranging between 4.3 and 6.4% between years 2005–2019

in age groups 25–54 years [21]. This study was only able to measure whether someone had

been unemployed during any period, therefore it is possible for an individual to have been

unemployed only for a short period of time. It would be interesting to further investigate
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unemployment for prolonged periods of time and see whether there are larger differences in

the GD group compared to controls, as well as between genders.

It was more common for women in the GD group to have social welfare payments than

men, however for controls, it was more common for men. This data differs from the other

socio-economic factors and interestingly, both groups showed statistically significant differ-

ences. It is known that the most common type of household to have social welfare payments

are men who live alone without children [22], but the gender differences in individuals with

GD are poorly investigated. However, it has been shown that receiving social welfare payments

is a risk factor for GD [23]. The overall results in this study point towards women with GD

being more socio-economically vulnerable than men. When analysing time between socio-

economic factors and GD, it was most common for both men and women to have the factors

before GD, which could further support the claim that lower socio-economic status predis-

poses to GD [9]. Gender differences were only seen in sickness/activity/rehabilitation compen-

sation, where men seem to have long time disease more often before GD diagnosis than

women, whereas women already had it when they receive their GD diagnosis, much like the

results for the analysis of psychiatric comorbidity.

One limitation with this study is that the data in the registers is based on ICD codes, which

in turn are diagnoses delivered by health care providers. There is a potential risk in individuals

having a psychiatric disorder not being recognised by the health care provider, which has been

seen for affective and anxiety disorders in primary care [24]. When analysing whether a patient

received their GD diagnosis prior to or after another psychiatric disorder, another limitation is

that a person may have a diagnosis long before they receive the diagnosis from their health

care provider, possibly because they do not seek help early on [25]. Gender aspects in attitudes

towards mental health care should also be taken into consideration, as this could alter the time

between diagnoses aspect. Men are not as likely to seek help for their mental health issues, as

has been shown in other studies [26], and pathological gambling is not an exception [27],

which could potentially mean that when they do seek help, they receive more than one diagno-

sis in a relatively short time span. This might be the case for the analysis of neuropsychiatric

functional limitations, as many of these conditions are likely to emerge earlier in life, however

the results in this study showed that men were more likely to receive a neuropsychiatric diag-

nosis concurrently with GD. Another factor that might alter the time between diagnoses is that

GD sometimes might be mistaken or overlooked for another psychiatric diagnosis, such as

depression, which was seen in a study performed on women [28], and therefore it is possible

that some women actually already are pathological gamblers at the time they receive another

psychiatric diagnosis. The factors described above emphasise that the validity of the time

aspect between GD and other psychiatric disorders should be taken with great caution, as

many factors may play a role in the gender differences.

Another limitation of the study is the lack of confounding adjustment. A multivariate analysis

to control for possible confounders, such as age, would have been optimal. In this study, the indi-

viduals were pair matched, meaning each case with GD was matched with two controls based on

age and sex. However, in the analyses, the individuals with GD were not matched to their respec-

tive controls in a matched analysis. Although age and sex distributions were equal in the two

groups, this does not guarantee that confounding through the study design is eliminated, and

should ideally be controlled in a matched analysis, which was not performed in this study.

Some of the patients included in the study had not had their GD diagnosis more than a cou-

ple of months, or a few years, at most. This means that some of the socio-economic and psychi-

atric factors that have been evaluated in this study may not yet have developed in these

individuals, and an even longer perspective of time would be interesting to follow, and maybe

exclude individuals who have not had the time to develop any of the investigated variables.
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Since the registers used in this study have collected data from a large period of time, namely

between 2005 and 2019, gambling habits may have changed, especially with increasing use of

the Internet. Studies show that online gambling is more likely to cause GD, than offline gam-

bling [29]. One effect of this might be that patients who develop a GD are increasingly younger

individuals. Furthermore, the proportion of problem gamblers has decreased, while the preva-

lence of the most severe gambling problems (likely corresponding to a GD) has increased from

0.3 to 0.6 percent [30]. However, if this is connected to Internet use is unclear.

One strength of this study is the overall large number of patients included. The registers of

individuals with GD used in this study are unique in that they cover all patients with a GD

diagnosis in Sweden. It is also a strength that the individuals have been assigned two controls

to compare with based on age and gender, who are included at the same time as the individual

with GD.

Conclusions

Psychiatric comorbidity is overall more common in women with GD, than in men. Women

were more likely to receive another psychiatric diagnosis before the GD diagnosis, whereas

men were more likely to receive the diagnoses concurrently. Women were overall also more

socio-economically vulnerable than men. However, further research is required to validate

these findings.
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23. Volberg RA, Abbott MW, Rönnberg S, Munck IME. Prevalence and risks of pathological gambling in

Sweden. Acta Psychiatr Scand. 2001; 104:250–256. https://doi.org/10.1034/j.1600-0447.2001.00336.x

PMID: 11722299

PLOS ONE Mental illness and socio-economic situation of women and men with gambling disorder - a register study

PLOS ONE | https://doi.org/10.1371/journal.pone.0274064 October 26, 2022 12 / 13

https://doi.org/10.1017/S1092852916000183
http://www.ncbi.nlm.nih.gov/pubmed/27151528
https://www.folkhalsomyndigheten.se/globalassets/livsvillkor-levnadsvanor/andts/spel/swelogs/tabellsammanstallning-swelogs-prevalensstudie-2015.pdf
https://www.folkhalsomyndigheten.se/globalassets/livsvillkor-levnadsvanor/andts/spel/swelogs/tabellsammanstallning-swelogs-prevalensstudie-2015.pdf
https://www.folkhalsomyndigheten.se/globalassets/livsvillkor-levnadsvanor/andts/spel/swelogs/tabellsammanstallning-swelogs-prevalensstudie-2015.pdf
https://doi.org/10.1186/s12954-019-0284-8
https://doi.org/10.1186/s12954-019-0284-8
http://www.ncbi.nlm.nih.gov/pubmed/30832672
https://doi.org/10.2147/PRBM.S248540
http://www.ncbi.nlm.nih.gov/pubmed/32884371
https://doi.org/10.1007/s10899-019-09851-2
http://www.ncbi.nlm.nih.gov/pubmed/31025162
https://doi.org/10.3389/fpsyt.2018.00426
http://www.ncbi.nlm.nih.gov/pubmed/30258370
https://doi.org/10.1016/j.addbeh.2003.08.007
http://www.ncbi.nlm.nih.gov/pubmed/14732420
https://doi.org/10.1111/add.13929
http://www.ncbi.nlm.nih.gov/pubmed/28667828
https://jgi.camh.net/index.php/jgi/article/view/3622
https://doi.org/10.1192/pb.bp.116.054270
http://www.ncbi.nlm.nih.gov/pubmed/28584650
https://doi.org/10.1017/S0033291708002900
https://doi.org/10.1017/S0033291708002900
http://www.ncbi.nlm.nih.gov/pubmed/18257941
https://doi.org/10.1176/appi.ps.201500045
http://www.ncbi.nlm.nih.gov/pubmed/26567936
https://doi.org/10.1037/0893-164X.20.2.145
https://doi.org/10.1037/0893-164X.20.2.145
http://www.ncbi.nlm.nih.gov/pubmed/16784360
http://www.scb.se/hitta-statistik/statistik-efter-amne/hushallens-ekonomi/amnesovergripande-statistik/hushallens-ekonomi-allman-statistik/pong/statistiknyhet/antal-personer-forsorjda-med-sociala-ersattningar-och-bidrag-2020/
http://www.scb.se/hitta-statistik/statistik-efter-amne/hushallens-ekonomi/amnesovergripande-statistik/hushallens-ekonomi-allman-statistik/pong/statistiknyhet/antal-personer-forsorjda-med-sociala-ersattningar-och-bidrag-2020/
http://www.scb.se/hitta-statistik/statistik-efter-amne/hushallens-ekonomi/amnesovergripande-statistik/hushallens-ekonomi-allman-statistik/pong/statistiknyhet/antal-personer-forsorjda-med-sociala-ersattningar-och-bidrag-2020/
https://www.scb.se/contentassets/4550eaae793b46309da2aad796972cca/le0201_2017b18_br_x10br1801eng.pdf
https://www.scb.se/contentassets/4550eaae793b46309da2aad796972cca/le0201_2017b18_br_x10br1801eng.pdf
https://www.statistikdatabasen.scb.se/sq/119064
https://www.statistikdatabasen.scb.se/sq/119064
https://doi.org/10.1034/j.1600-0447.2001.00336.x
http://www.ncbi.nlm.nih.gov/pubmed/11722299
https://doi.org/10.1371/journal.pone.0274064


24. Vermani M, Marcus M, Katzman MA. Rates of Detection of Mood and Anxiety Disorders in Primary

Care: A Descriptive, Cross-Sectional Study. Prim Care Companion CNS Disord. 2011; 132:

PCC.10m01013. https://doi.org/10.4088/PCC.10m01013 PMID: 21977354

25. Bruffaerts R, Bonnewyn A, Demyttenaere K. Delays in seeking treatment for mental disorders in the

Belgian general population. Soc Psychiatry Psychiatr Epidemiol. 2007; 42:937–944. https://doi.org/10.

1007/s00127-007-0239-3 PMID: 17676251

26. Oliver I, Pearson N, Coe N, Gunnell D. Help-seeking behaviour in men and women with common mental

health problems: Cross-sectional study. Br J Psychiatry J Ment Sci. 2005; 186:297–301. https://doi.org/

10.1192/bjp.186.4.297 PMID: 15802685

27. Slutske WS, Blaszczynski A, Martin NG. Sex Differences in the Rates of Recovery, Treatment-Seeking,

and Natural Recovery in Pathological Gambling: Results From an Australian Community-Based Twin

Survey. Twin Res Hum Genet. 2009; 12:425–432. https://doi.org/10.1375/twin.12.5.425 PMID:

19803770

28. Järvinen-Tassopoulos J. Problem gambling and drinking among Finnish women. Nord Stud Alcohol

Drugs. 2016; 33:27–42.

29. Effertz T, Bischof A, Rumpf H-J, Meyer C, John U. The effect of online gambling on gambling problems

and resulting economic health costs in Germany. Eur J Health Econ. 2018; 19:967–978. https://doi.org/

10.1007/s10198-017-0945-z PMID: 29362900
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