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Abstract
Background: Research into the impact of problem gambling on close social networks is scarce with the majority of
studies only including help-seeking populations. To date only one study has examined concerned significant others
(CSOs) from an epidemiological perspective and it did not consider gender. The aim of this study is to examine the
health, social support, and financial situations of CSOs in a Swedish representative sample and to examine gender
differences.
Methods: A population study was conducted in Sweden in 2008/09 (n = 15,000, response rate 63%). Respondents
were defined as CSOs if they reported that someone close to them currently or previously had problems with
gambling. The group of CSOs was further examined in a 1-year follow up (weighted response rate 74% from the
8,165 respondents in the original sample). Comparisons were also made between those defined as CSOs only at
baseline (47.7%, n = 554) and those defined as CSOs at both time points.
Results: In total, 18.2% of the population were considered CSOs, with no difference between women and men.
Male and female CSOs experienced, to a large extent, similar problems including poor mental health, risky alcohol
consumption, economic hardship, and arguments with those closest to them. Female CSOs reported less social
support than other women and male CSOs had more legal problems and were more afraid of losing their jobs
than other men. One year on, several problems remained even if some improvements were found. Both male and
female CSOs reported more negative life events in the 1 year follow-up.
Conclusions: Although some relationships are unknown, including between the CSOs and the individuals with
gambling problems and the causal relationships between being a CSO and the range of associated problems, the
results of this study indicate that gambling problems not only affect the gambling individual and their immediate
close family but also the wider social network. A large proportion of the population can be defined as a CSO, half
of whom are men. While male and female CSOs share many common problems, there are gender differences
which need to be considered in prevention and treatment.
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Background
Problem gambling is regarded as a public health issue
[1-3] and is often defined as “gambling behaviour that
creates negative consequences for the gambler, others
in his or her social network, or for the community” [4].
Previous studies have shown that problem gamblers suffer higher levels of health-related problems than the
general population [5-7]. Problem gamblers report lower
levels of general and mental health than others, and suffer from higher rates of depression, anxiety and suicide
ideation than the general population [8-14].
Concerned significant others (CSOs) is a term used in
earlier research [15] and will be employed in this paper
to describe people in the surrounding environment of a
problem gambler. In this paper, a CSO can be a parent,
spouse, child, relative but also a friend or colleague. This
definition is coherent with Hodgins et al. [15] while it is
broader than the definition of Wenzel et al. [16] who examined only family members (15-16) and Ingle et al [17]
who included spouses and boyfriends/girlfriends. Every
problem gambler is estimated to have between 7-16
CSOs who could be affected by his or her gambling
[18-20]; the range depends on how CSOs are defined.
The Australian Productivity Commission [20] reported
that almost half of all problem gamblers (49.4%) live in
households with an average of two children, while their
own survey estimated that there are statistically 0.6 children (under the age of 15 years) living with the average
problem gambler. Studies have also examined and confirmed the association between being a problem gambler
and having a parent with a problem gambling history
[21,22]. However, little attention has been directed to
the negative consequences of problem gambling on personal and social relationships [23,24], and the empirical
research on consequences for close relatives and friends
is surprisingly scarce [25,26]. There is extensive research
to suggest that consequences for CSOs range from
economic problems to social and health problems [27],
however, it has used help-seeking populations or convenient samples to explore the situation of CSOs [17].
Most of the research to date on the impact of problem
gambling on CSOs has focused on the female spouses of
problem gamblers [16,23,28-30]. Spouses have reported
harassment and legal threats by the gambler’s creditors,
distress in their children, additional responsibilities arising from the gambler’s absences and neglect of family
and physical manifestations such as headaches, sleeping
difficulties, depression and anxiety [31-33]. Suicide attempts by spouses and partners of problem gamblers are
reported to be three times that of the general population
[34,35]. The National Gambling Impact Study [36] estimated the lifetime divorce rates for problem and pathological gamblers were 39.5% and 53.5% respectively; the
same rate for non-gamblers was 18.2%.
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Research on help-seeking populations has found that
spouses of problem gamblers are exposed to higher
levels of domestic violence than those with a nongambling partner. Korman et al. [37] showed that 25.4%
of problem gamblers reported that they perpetrated severe intimate partner violence. This result is consistent
with findings from a previous study [38], and from earlier research on spouses [32,39] and perpetrators [40].
Children of problem gamblers have been reported to be
at risk of experiencing abuse by both the gambler and
his or her spouse [41]. Lesieur and Rothschild [42] suggested that children of problem gambling parents are
two to three times more likely to be abused than their
peers. However, Schluter et al. [43] found no association
between being a relative of a problem gambler and being
exposed to domestic violence in a longitudinal research
study on South Pacific families in New Zealand.
The understanding and treatment of clinical problem
gambling is crucial for supporting the concerned individual and his or her family. However, a public health
perspective addresses not only the risk of problems for
the individual gambler but also the quality of life of the
families and communities affected by gambling and acts
to prevent the problems at a more structural level [1].
From a public health perspective, efforts targeted at an
individual level are often of limited value for society as a
whole [44]. We are not able to make more general assumptions from non-representative samples so therefore,
knowledge based on epidemiological data is important.
One identified study has explored the epidemiology of
problem gambling in the family using a national representative [16]. This Norwegian study showed that problem gambling has a strong impact on the quality of life
of CSOs and that 2.0% of the population was a CSO of a
problem gambler. Most of the CSOs were women, urban
dwellers, divorced, and had unsatisfactory financial situations and unsatisfactory subjective health. The effects of
gambling on the CSOs were worsening family financial
situations, decreased social relationships, and increased
conflicts levels within the family. They also reported
greater mental health problems than in the general
population, including sleep disorders, depression symptoms, obsessive-compulsive symptoms, alcohol problems, substance abuse and their own problem gambling
[16]. Exposure to violence was not included as an outcome in the study. However, the study had a low response rate (36.1%) and in addition, it did not include
any separate analyses for men and women.
The proportion of problem gamblers in Sweden seems
consistent at just over 2% of the total of the population:
3.2% of the male population and 1.3% of the female
population. The highest proportion of problem gambling
is found amongst men aged 18-24 years old with close
to 1 in every 10 men having a gambling problem. In the
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oldest age group (65-84 years old) the proportion of
problem gambling is higher among women than men
[45]. As reported in the first section of this paper; problem gamblers are exposed to various problem regarding
health, finances and social relations. Close to 4% of the
population (n = 262,500) live in the same household as a
problem gambler. Further, close to one third of problem
gamblers live in a household that includes children [45].
The hypotheses in this study are based on the findings
of Wenzel el al. [16] that CSOs were more likely to be
women, were associated with problem gambling, riskier
alcohol consumption, and experienced more mental
health problems. Additional research questions are included such as social relations, financial situation and
important life events from a longitudinal perspective.
Aim

There is a paucity of evidence regarding the health, social support and financial situations of male and female
CSOs of individuals with gambling problems. The aim of
this study is to test the hypotheses that women are more
likely to be defined as CSOs and that being a CSO is associated with problem gambling, riskier alcohol consumption and increased mental health problems. These
hypotheses will be investigated by data from CSOs
drawn from a larger Swedish national representative
sample including both the baseline study, Wave I and
the 1-year follow up, Wave II. All respondents to the
study were asked in both waves if someone close to
them, as far as they knew, had or previously had problems with gambling. An additional aim is to answer research questions about 1) if male and female CSOs are
more likely than the general population to experience
social, financial and health problems, 2) if there is a association between being a CSO and health and life
events such as separations, financial problems and legal
or work-related problems in the 1-year perspective, and
3) how many CSOs in the baseline study, Wave I, were
no longer defined as such one year on in the follow up
study, Wave II (ex-CSOs), and are there differences between them and those that still defined as CSOs?
No identified study has discussed gender differences in
CSOs based on data from a national representative sample. Therefore this study will perform separate analyses
for men and women.
This study will report on the findings to the hypotheses
and research questions regarding CSOs from two measurement points with one year between the measurements
from a national representative sample in Sweden. Further,
it will discuss the implications of the findings.

Methods
Data was derived from a Swedish longitudinal survey on
gambling and health (Swedish Longitudinal Gambling
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Study - Swelogs). The study used data from the two first
measurement points, the baseline study, Wave I and the
1-year follow-up study, Wave II. Both Wave I and II
used the same methods of data collection. The primary
method was computer-based telephone interviews conducted by Statistics Sweden. Mail surveys and reminders
were sent to non-responses.
Wave I used a stratified simple random sample based
on gender, age group and estimated risk of problem
gambling (being male, low income earner, or living with
family members on social welfare) of 15,000 participants.
The estimated risk was calculated from register variables
according to results from a pilot study conducted in
spring 2008.
The frame population consisted of 7,320,367 persons
aged between 16 and 84 years in the Swedish Total
Population Register. The stratified sample was drawn
from the frame population. Calibration weights were
used to adjust the results to the frame population.
The total number of respondents (n = 8,165) corresponded to a weighted response rate of 63%. The internal attrition for the question regarding being a CSO
was 3.3% (n = 264).
Wave II was conducted from December 2009 to
March 2010. The 8,165 individuals who were respondents in Wave I were re-contacted and new calibration
weights were calculated. The weighted response rate for
the sample in Wave II was 74% (n = 6,021). There was
no significant difference between the attrition of CSOs
and the general population. In addition, we found no differences in the attrition when comparing male and female CSOs and the general population regarding age,
country of birth or family situation. Male CSOs who
only participated in Wave I were slightly more likely to
be on social welfare than other men while female CSOs
who only participated in Wave I were significant more
likely to have a lower level of education compared with
women in the general population.
A central question in the study is the definition of
CSOs. All respondents were asked if someone close to
them - as far as they knew - had or previously had problems with gambling. Respondents answering “yes, one”
or “yes, several” in Wave I were defined as CSOs and
were analysed for research question 1-2 (Table 1). Respondent answering “yes” in both Waves were compared
with respondents who only defined as CSOs in Wave I,
who were defined as ex-CSOs (Table 2).
Measurements

The study design, the questionnaire and the interview
questions in Swelogs were constructed and agreed on by
the Swedish National Institute of Public Health with the
support of the Swelogs Advisory Board including international experts on gambling. The final questionnaire in

PHASE I
OR Crude (95% CI)
Men
Health

Social support and fear
of losing employment

Financial hardship

Life events in last
12 months

PHASE II
OR Controlled for age and
PGSI (95% CI)

Women

Men

OR Crude for CSOs (95% CI)

Women

Men

OR for CSOs Controlled for
age and PGSI (95% CI)

Women

Men

Women

Problem gambling (PGSI3+)

3.2 (2.2–4.6)***

0.7 (0.3–1.6)ns

–

-

4.1 (2.6–6.5)***

0.7 (0.2–1.7)ns

-

-

Good health

1.0 (0.8–1.2)ns

0.9 (0.8–1.1)ns

0.8 (0.7–1.0)ns

0.8 (0.6–0.9)*

1.1 (0.8–1.3)ns

1.0 (0.8–1.2)ns

0.9 (0.7–1.1)ns

0.8 (0.6–1.0)*

Mental health problem
(Kessler 6)

1.7 (1.4–2.0)***

1.8 (1.5–2.2) ***

1.5 (1.2–1.7)***

1.6 (1.4–1.9)***

1.8 (1.5–2.2)***

2.1 (1.7–2.5)***

1.6 (1.3–2.0)***

1.9 (1.5–2.3)***

Risky alcohol behavior (AUDIT)

2.4 (2.0–2.9)***

1.8 (1.4–2.3)***

2.0 (1.6–2.4)***

1.4 (1.0–1.8)*

2.8 (2.2–3.4)***

1.7 (1.2–2.5)**

2.1 (1.7–2.7)***

1.4 (0.9–2.0)ns

Sick leave (self-reported)

0.9 (0.6–1.2)ns

1.5 (1.2–1.9)**

1.1 (0.8–1.5)ns

2.0 (1.6–2.5)***

-

-

–

-

Fear of losing employment

1.7 (1.3–2.1)***

1.1 (0.8–1.5)ns

1.6 (1.2–2.1)***

1.0 (0.7–1.4)ns

1.2 (0.9–1.7)ns

0.9 (0.6–1.4)ns

1.2 (0.8–1.7)ns

0.8 (0.6–1.3)ns

Practical help

1.2 (0.8–1.8)ns

0.6 (0.3–0.9)*

1.1 (0.7–1.6)ns

0.5 (0.3–0.8)**

-

-

-

-

Someone to share feelings
with

0.9 (0.7–1.2)ns

0.7 (0.5–1.0)*

0.9 (0.7–1.2)ns

0.5 (0.4–0.7)***

-

-

-

-

Violence in last 12 months

3.3 (2.4–4.4)***

7.2 (4.5–11.5)***

2.6 (1.9–3.5)***

5.9 (3.7–9.4)***

-

-

-

-

Difficult pay bills in last
12 months

1.8 (1.4–2.2)***

1.7 (1.4–2.1)***

1.6 (1.3–2.0)***

1.5 (1.2–1.9)***

1.6 (1.2–2.1)**

2.5 (2.0–3.3)***

1.2 (0.9–1.7)ns

2.3 (1.7–3.0)***

Living on social welfare

1.9 (1.3–2.8)**

1.8 (1.3–2.6)**

1.5 (1.0–2.2)*

1.7 (1.2–2.5)**

-

-

-

-

More argument with
someone close

-

-

-

-

2.6 (1.8–3.6)***

2.5 (1.8–3.4)***

2.0 (1.4–2.9)***

2.1 (1.5–2.9)***

Problem at work

-

-

-

-

1.4 (1.0–1.9)*

1.4 (1.0–1.9)*

1.3 (0.9–1.7)ns

1.4 (1.0–1.8)*

Legal problems

-

-

-

-

2.6 (1.8–3.8)***

1.3 (0.8–2.2)ns

2.4 (1.6–3.6)***

1.3 (0.8–2.1)ns

Divorce or separation

-

-

-

-

1.6 (1.2–2.3)**

2.2 (1.5–3.1)***

1.4 (1.0–1.9)ns

1.9 (1.4–2.8)***

Worse economy

-

-

-

-

1.3 (1.0–1.8)ns

1.2 (0.9–1.6)ns

1.2 (0.9–1.6)ns

1.2 (0.9–1.6)ns

Better economy

-

-

-

-

1.2 (0.9–1.7)ns

1.2 (0.9–1.7)ns

1.0 (0.8–1.3)ns

1.1 (0.8–1.5)ns
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Table 1 Odds ratios for factors on health, financial hardship and social support for both Wave I and IIa

*p < 0.05, **p < 0.01, ***p < 0.001.
a
Bold text indicate significant findings.
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Table 2 Comparison between Concerned Significant Others in both waves and CSOs in only Wave I (unweighted)a
Proportions in sample

OR

Proportions in sample

OR

Male non-CSOs Male CSOs (95% CI)
(n = 303)
(n = 342)

Female non-CSOs Female CSOs (95% CI)
(n = 253)
(n = 329)

Problem gambling
(PGSI 3+)

5.9 (18)

8.5 (29)

1.5 (0.8–2.7)ns

2.4 (6)

4.6 (15)

2.0 (0.7–5.1)ns

Good health

85.5 (259)

88.9 (304)

1.4 (0.9–2.2)ns

79.0 (199)

76.9 (253)

0.9 (0.6–1.3)ns

Mental health problems
(Kessler 6)

37.5 (113)

47.4 (161)

1.4 (1.1–2.1)*

54.6 (136)

66.4 (213)

1.7 (1.2–2.4)**

Risky alcohol behavior
(AUDIT)

35.2 (106)

38.2 (130)

1.1 (0.8–1.6)ns

12.7 (32)

17.5 (57)

1.4 (0.9–2.3)ns

Financial hardship Difficulties paying bills

12.8 (36)

15.4 (49)

1.2 (0.8–2.0)ns

21.5 (49)

30.5 (93)

1.6 (1.1–2.4)*

Life events in last
12 months

More arguments with
someone close

10.0 (30)

16.7 (57)

1.8 (1.2–2.9)*** 16.8 (42)

29.8 (97)

2.1 (1.4–3.2)***

Divorce or separation

11.3 (34)

13.5 (46)

1.2 (0.8–2.0)ns

11.2 (28)

14.8 (48)

1.4 (0.8–2.3)ns

Problems at work

11.2 (29)

13.8 (42)

1.2 (0.8–2.1)ns

15.2 (32)

21.6 (59)

1.5 (0.9–2.5)ns

Legal problems

6.9 (21)

12.4 (42)

1.4 (1.1–3.3)*

7.2 (18)

11.4 (37)

1.6 (0.9–3.0)ns

Death of someone close 27.2 (82)

29.5 (101)

1.1 (0.8–1.6)ns

23.1 (58)

34 (111)

1.7 (1.2–2.5)**

Health

a

Chi-square test and logistic regression .
*p < 0.05, **p < 0.01, ***p < 0.001.
a
Bold text indicate significant findings.

Swelogs included questions regarding gambling, gambling problems, health, security, social relations, occupation, economy, living environment, close relationships
and help-seeking. Selected socio-demographic factors included age, country of birth (immigration), education,
family situation, whether or not respondents lived in a
large city, and income. Considerations in the development of the questionnaire included compatibility
between Swelogs, the Swedish national public health
survey “Health on Equal Terms” (HET) (conducted annually since 2004) and international longitudinal research projects such as the Victorian Gambling Study in
Australia and the Leisure, Lifetime and Lifecycle Project
in Canada. All the questions in HET have been tested in
a pilot study and the construct validity of each individual
question was also tested at Statistics Sweden’s measurements laboratory [46]. Empirical validity tests that provide exact results are difficult to carry out in the
psychosocial field, which includes many of the questions
within the questionnaire. The questions and instruments
from HET were as follows:
Self-reported health: General health measured on a
five-degree scale is also one of the questions agreed
upon in the EU. Respondents were asked ‘How would
you assess your general health?’ The response options
were as follows: very good, good, fair, bad and very bad.
The response alternatives were collapsed into two categories: having good health (containing the answers ‘very
good’, ‘good’ and ‘fair’) and having poor health (‘bad’ or
‘very bad’).
Financial hardship and job security: In both waves, the
respondents were asked if they have had difficulties

paying bills the last 12 months and if they fear losing
employment to measure perceived job security.
Physical violence: Whether the respondent was subjected to physical violence during the last 12 months
and during his/her lifetime.
Risky alcohol consumption: Three questions from the
Alcohol Use Disorder Identification Test (AUDIT) were
asked, that created an index with a maximum score of
12. As in HET; the cut-off was eight for men and six for
women. AUDIT was developed by the World Health
Organization (WHO) with the aim of identifying persons
whose alcohol consumption can damage their health.
AUDIT has shown good reliability and validity [46,47].
Social support: Social support was measured by the
following two questions: 1) Having someone to turn to
when you are in need of practical help was measured
with the question: “Is there anyone who can help you
when you have practical problems or become ill? For example, to give you advice or support, to lend you things,
to help with grocery shopping, to do repairs?” 2) “Do
you have someone with whom to share your innermost
thoughts or feelings?” Answer formats were “yes”, one”,
“yes, several” and “no”. The first question is intended to
indicate emotional support and the second question indicates instrumental support. The questions originate
from the larger measurement instrument (SS-13), developed by Undén and Orth-Gomer [48].
Questions and instruments were not taken from HET

Life events: In the follow-up, questions were asked about
significant life events during the last year such as including separations, changes in finances, arguments within
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the family and legal- or work-related problems. The
questions on life events were taken from the Victorian
Gambling Study [49].
Problem gambling: This study examines different aspects of problem gambling using the Problem Gambling
Severity Index (PGSI). PGSI is one of several instruments that can be used to measure problem gambling in
population surveys. PGSI was developed largely as a response to criticism about the other more diagnostic instruments such as Diagnostic and Statistical Manual of
Psychiatric disorders (DSMIV) and South Oakes Gambling Screen (SOGS). PGSI has become the standard in
population based research in many countries [50].
PGSI consists of nine questions: 1. Have you bet more
than you could afford to lose? 2. Have you needed to
gamble with larger amounts of money to get the same
feeling of excitement? 3. When you gambled, did you
come back another day to get the money back? 4. Have
you borrowed or sold anything to get money to gamble?
5. Have you felt that you might have a problem with
gambling? 6. Has gambling caused you any health problems, including stress or anxiety? 7. Regardless of
whether you think it was true, have people criticised
your betting or told you that you have a gambling problem? 8. Has your gambling caused any financial problems for you or your household? 9. Have you felt guilty
about the way you gamble or what happens when you
gamble? The maximum possible score is 27. Commonly
the PGSI-population is divided into four groups: no
problems (0), low risk (1-2), moderate risk (3-7) and
problem gambling (8+). In this paper moderate risk and
problem gambling was merged into a group called problem gambling (PGSI 3+).
Help-seeking on the behalf of others was measured by
the question if the respondents had sought help or information on someone else's behalf for problems with gambling. “Others” here does not necessarily imply a close
relationship to the person on whose behalf the information and help-seeking was made.
Questions on exposure to violence, social support, if
they ever had lent money to someone for gambling or to
pay gambling debts and absence from work because of
illness, were only asked in Wave I.
Ethical approval was given by the Examination Board
for Ethical Research at the Umeå Regional Ethical Review Board in Sweden.
Statistical analysis

First, descriptive analyses of the prevalence and sociodemographic distribution of being a CSO in Wave I
were presented as proportions together with chi-square
tests, for men and women separately (weighted, Table 3)
which answered the hypothesis that women wore more
likely to be CSOs. The results were further analysed and
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tested by logistic regression and presented as odds ratios
(OR). 95% confidence intervals (CIs) were computed for
the ORs. Second, bivariate analyses as well as estimations of a series of logistic regression models were
performed to examine how being a CSO affected the
probability of having poor health, minimal social support
and financial hardship for men and women separately in
Wave I (Hypothesis that CSOs are associated with problem gambling, riskier alcohol consumption and mental
health problems and research question 1, Table 1). Both
crude and adjusted analyses were performed. Age and
problem gambling were controlled for as confounders in
the adjusted models. Finally, the same series of logistic
regression models were performed for the follow-up
study Wave II, with new calibration weights.
Regarding research question 3), we only examined respondents who were defined as being a CSO in Wave I.
Ex-CSOs in Wave II were compared to those who still
were defined as CSOs. Chi-square tests were used for
men and women separately and were further described
and tested by using ORs from logistics regressions.
Age and problem gambling were controlled. Only unweighted data was used as a subsample was analysed
(Table 2).
All analyses were made using SPSS version 20.

Results
In the total sample, 18.2% (n =1,472) defined as a CSO.
Men were slightly more likely to be a CSO at 19.5%
(n = 778) compared with 17.5% (n = 694) for women
(OR 1.2; p < 0.01). This result dismisses the hypothesis
that women are more likely to be CSOs. As Table 3
shows, few people aged 65 years old and older or people
with a higher level of education were CSOs. Being an
immigrant was associated with being a CSO for men
only. Further, for men being a CSO was most prevalent
among singles with and without children, and married
men with children. The last group was only significant
after being controlled for age. The family situation for
women was less clear, even if single mothers were over
represented and married women or women who lived
together with a partner without children were under
represented. When age and problem gambling was controlled for, only being a single mother was a significant
factor.
All CSOs had lent money to someone who they
thought or knew would use it to gamble or pay gambling
debts. Approximately one third of men who were CSOs
had done this compared with 13% of the women who
were CSOs. However, the OR was higher for women
than for men. The explanation for this is found in the
fact that men who were not CSOs also (to a relatively
high degree) had lent money to someone for gambling
purpose (6.3%). A low proportion of both male and
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Table 3 Sample description and comparison between CSOs and non-CSOS for men and women
Men
Age

Not CSO% (n) CSO% (n) Not CSO% (n) CSO% (n)

Men

***

***

Women

3.6 (115)

2.7 (21)

3.1 (103)

3.0 (21)

2.2 (1.3–3.8)**

2.4 (1.4–4.1)**

18–24

10.6 (335)

17.5 (136)

8.9 (292)

14.4 (100)

4.9 (3.5–6.9***

4.0 (2.8–5.6)***

25–44

30.0 (946)

45.7 (356)

30.5 (999)

46.4 (322)

4.5 (3.4–6.1)***

3.7 (2.8–5.0)

45–64

34.5 (1091)

27.0 (210)

34.9 (1141)

26.9 (187)

2.3 (1.7–3.2)***

1.9 (1.4–2.6)***

65–74

21.2 (671)

7.2 (56)

22.5 (737)

1.6 (64)

1.0

1.0

0.8 (0.6–1.0)ns

**

***

Low level

28.0 (809)

27.0 (204)

25.2 (756)

17.9 (121)

1.2 (1.0–1.5)ns

Mid level

44.4 (1284)

51.1 (386)

42.0 (1258)

52.6 (356)

1.4 (1.2–1.8)***

1.4 (1.2–1.7)**

High level

27.6 (799)

21.9 (165)

32.8 (984)

29.5 (200)

1.0

1.0

***

ns

20.1 (156)

15.5 (507)

18.4 (128)

2.0 (1.6–2.4)***

1.2 (1.0–1.5)ns

Country of birth

***
Born outside Sweden

Family situation

11.2 (353)

ns (0.05)

***

***

Controlled for age

Single without children

34.1 (1078)

39.7 (309)

31.6 (1034)

32.8 (228)

1.0

1.0

Single with children

1.7 (65)

2.6 (20)

5.1 (168)

11.1 (77)

1.4 (0.8–2.4)ns

2.6 (1.9–3.5)***

27.8 (216)

36.0 (1176)

25.5 (177)

0.9 (0.7–1.1)ns

0.9 (0.7–1.1)

29.9 (233)

27.3 (893)

30.6 (213)

1.4 (1.1–1.7)**

1.2 (1.0–1.5)ns

5.7 (43)

3.7 (115)

6.4 (43)

1.9 (1.3–2.8)**

1.8 (1.3–2.6)**

25.4 (195)

1.4 (47)

Married/living with
40.3 (1273)
partner without children
Married/living together
with children

18.8 (741)
**
3.1 (93)

Have lent money to
someone they thought
or knew would use it to
gamble or pay gambling
debts

***

16–17

Education

Living on social welfare

OR (95% CI)a

Women

**

***
6.3 (199)

***
13.1 (90)*** 5.0 (4.1–6.3)***

10.3 (7.2–14.9)***

*p < 0.05, **p < 0.01, ***p < 0.001.
a
Family situation was controlled for age in the logistic regression.

female CSOs had sought help, 8.5% of male CSOs
(n = 66) and 10.9% female (n = 75); thus, there was no significant difference between sexes (not shown in table).
Health among CSOs

The hypotheses that CSOs would be more likely to experience problem gambling, riskier alcohol consumption
and mental health problems were partly confirmed.
Table 1 shows that in both the crude analyses and after
controlling for age and problem gambling, men and
women who were CSOs experienced poorer mental
health than the general population and had a higher
degree of risky alcohol consumption. However, it was
only male CSOs who were more likely to be problem
gamblers while there was no such association for
women. When controlling for age and problem gambling, women reported poorer health than the general
population. Women also reported more sick leave days
from work – there was no such association for men.

Social support and fear of losing employment among
CSOs

In both the crude and adjusted models, female CSOs
were less likely to have someone who could help them
with practical issues or someone to talk to and share
feelings with than the general population and male
CSOs. When controlled for age and problem gambling
this association become stronger. There was a greater
association between male CSOs and the fear for losing
employment in all models in Wave I. Even though being
a CSO was significantly associated with having been subjected to violence the last 12 months in both models and
for men and women, women were exposed to significantly higher levels than men (Table 1).
In both the crude and adjusted models, female CSOs
were less likely than the population and male CSOs to
have someone who could help them with practical issues
if needed, as well as someone to talk and share feelings
with. Controlled for age and problem gambling this
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association became stronger. Female and male CSOs differed in regard to their fear of losing their job. Male
CSOs were more associated with a fear of losing their
job in all models in Wave I. Even though being a CSO
was significantly associated with having been subjected
to violence the last 12 months in both models and for
both men and women, women were significantly more
exposed to violence than men (Table 1).
Financial situation among CSOs

No gender differences were found regarding financial situations. All CSOs had generally more difficulties than
others paying bills (Table 1).
CSOs – one-year follow up

When analysing the health variables in Wave II, both female and male CSOs still reported significant poorer
mental health than the general population. In addition,
in the crude analysis both female and male CSOs were
still associated with risky alcohol consumption. However,
the adjusted model showed that the association became
weaker for women in Wave II than in Wave I. Neither
female nor male CSOs reported poorer general health
than non-CSOs but female CSOs had poorer selfreported health than other women in the models controlling for age and problem gambling. There were no
changes in problem gambling: male CSOs remained
problem gamblers to a higher degree than both other
men and female CSOs (Table 1).
Respondents were asked if they had experienced more
arguments with someone close to them in the last
12 months, and if they had experienced a divorce or separation. Compared with ex-CSOs, CSOs generally reported more arguments and separations. In addition,
more male CSOs reported that they had encountered
legal problems in the last 12 months. However, in Wave
II the association between being a CSO and being afraid
of losing employment had disappeared. Male CSOs were
more likely to have a person close to them die in the last
year compared to men in the general population. This
was not evident for female CSOs, even though the result
was almost significant when controlled for age and problem gambling (Table 1). Both male and female CSOs had
a higher probability of having had problems at work during the last 12 months in the crude analysis. Controlled
for age and problem gambling, this factor was only predictive for female CSOs. Regarding finances, both female
and male CSOs still found it difficult to pay bills in the
crude analysis. However, while the association disappeared for men when controlling for age and own problem gambling, it was significant for female CSOs. The
finances of male or female CSOs became neither better
nor worse even though it was close to significant for
both sexes and circumstances (Table 1).
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CSOs at both time points compared with ex-CSOs

The unweighted analyses of Wave II data revealed that
47.4% of the CSOs in Wave I reported that they had no
one close to them who had or previously had problems
with gambling in Wave II (n = 556). There was no significant difference between sexes (men 47% and women
43.5%). There were no large differences regarding age,
even though both men and women aged 45 years old
and older were less likely to still be defined as CSOs.
Table 2 shows the analysis findings for the CSO sample.
We found no differences between CSOs and ex-CSOs
regarding problem gambling, self-reported health, alcohol, divorce or further problems at work since compared
to 12 months ago for neither sex (Table 2). However,
there were other significant differences. Both men and
women who were no longer defined as CSOs reported
improved mental health and fewer arguments with
people close to them compared to 12 months ago. Compared with women who remained CSOs, female exCSOs had fewer difficulties paying bills and experienced
fewer deaths among those close to them. Male ex-CSOs
had fewer legal problems during the past 12 months
than men still defined as CSOs in Wave II. Controlling
for age and problem gambling did not change any results; except that we found a significant relationship between being a CSO and having experiencing the death of
someone close to them during the past 12 months for
women (Table 2).

Discussion
In contrast to the hypothesis that women were more
likely than men to be CSOs, this study showed that men
are equally likely or even more likely, to be CSOs. Further, men essentially face the same difficulties as female
CSOs. However, Swedish statistics from a problem gambler helpline show that women represent the majority
of close relatives of problem gamblers seeking help, 80%
of annual calls from close relatives are from women
[51]. Only a small number (approximately 10%) of the
CSOs in this study had sought help which indicates that
various services should improve their accessibility and
knowledge on issues for CSOs of problem gamblers.
Earlier research has shown that the involvement of significant others in treatment is helpful for the problem
gambler [52,53], a study of the impact of significant
others (e.g. spouses and partners) to 4,411 problem gamblers who were discharge from treatment found that
having a significant other was associated with the odds
of effective treatment [17].
The hypothesis that CSOs were more likely to be associated with problem gambling, riskier alcohol consumption and mental health problem was partially supported.
Prevalence rates from Wave I show that all CSOs experienced mental health related problems and had riskier
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alcohol consumption than the general population. However, only men who were CSOs were associated with
own problem gambling.
As stated, while Wave I showed similarities between
male and female CSOs, important gender differences
were found. As noted above, men who were CSOs were
more likely to be problem gamblers than men in the
general population and than women in general including
women who were defined as CSOs. Female CSOs reported a worse general health situation in terms of selfreported general health and sick leave days as well as
months of absence from work because of illness while
male CSOs reported more fear of losing employments.
Male CSOs were less absent from work because of illness than other men. Male CSOs also reported more
legal problems both at Wave I and II, and male ex-CSOs
had fewer legal problems than men who were CSOs at
both time points. Female CSOs reported a lack of social
support. It is clear from these gender differences that
male CSOs, consistent with studies on male problem
gamblers, experience more work, debt and legal problems. In contrast, female CSOs, like female problem
gamblers, tend to experience problems with relationships and have more physical and mental difficulties
[46]. However, in the analyses of CSOs at Wave II,
women defined as CSOs at both time points were more
likely to have problems at work. This was not found for
men who were defined as CSOs at both time points.
Our findings regarding experiences of violence confirmed the results of Brasfield [40], Muelleman et al [39],
Korman et al [37] and Bland et al [38]. In contrast,
Schluter et al. [43] did not find any association between
being a relative of a problem gambler and exposure to
domestic violence. However, the authors suggested this
could be because of the study design. Both male and female CSOs experienced more violence than the general
population. As we do not know the nature of the relationships between the CSOs and the person with gambling
problems, we do not know the context of the violence.
Logically, financial hardship, such as in finding it hard
to pay the bills or having to receive social welfare, was
associated with being a CSO. Both male and female
CSOs were more likely to encounter financial hardship
at both time points. Women who defined as ex-CSOs in
Wave II reported fewer difficulties in paying bills in
Wave II compared with women still defined as CSOs.
Both male and female CSOs had lent money to others
for gambling purposes. This behaviour was more common among men while the OR was higher for women.
The explanation for this is found in the fact that other
men in the general population, as opposed to women in
the general population, (and to a relatively high degree)
had also lent money to someone for gambling purpose
or to pay gambling debts.
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Even though some studies have shown that women
who were married to problem gamblers tended to have
long marriages [47], earlier research has shown that
problem gambling can damage family relations [16]. The
relationship between the problem gambler and the CSO
in our study is unknown. However, all CSOs had more
arguments with someone close to them and were more
likely to have been divorced or separated between Wave
I and II than men and women in the general population.
Our results are in line with the findings of Wenzel
et al. [16], even if our separate analyses for men and
women showed that it was only male CSOs that were
more likely to be problem gamblers. This and other gender differences in our results suggest that it is important
to look at women and men separately. There are no
studies to date that examine CSOs from a gender perspective despite the fact that being a CSO is often interpreted as being female and that samples have been
dominated by female partners. The use of combined
samples of men and women and the analysis of such
samples as one entity or purely female samples can lead
to gender effects being ignored or missed. The number
of female problem gamblers has been increasing in some
parts of the world, including Manitoba, Canada and
Australia [54,55]. Thus, further research is needed into
the male spouses of female gamblers [21,51], same sex
spouses and other types of relationships.
Wenzel et al. [16] found a prevalence rate of 2%; however this study found that 18.2% of the population were
CSOs. The Norwegian study had a narrower approach
asking each respondent two questions (based on the
lie-bet instrument) regarding their close relative. In contrast, this study asked a wider and more open question did the respondent have someone close to them who
has, or has previously had, problems with gambling, of
which 18% of the sample answered yes to. Further important findings include the long-lasting effects of the
associations between being a CSO and mental health,
social relations, and financial hardship. In addition, there
seems to be opportunities to change when CSOs - for
reasons unknown to us – become ex-CSOs. Wenzel
et al. [16] did not control their results for problem gambling or age. Our study only found an association between problem gambling and male CSOs, which made it
important to consider in analyses. When controlling for
problem gambling, we found a tendency for the OR for
men to decrease and increase for women.

Conclusions
The results of this study should be carefully interpreted
in light of the study’s limitations. One central limitation
of the study is that we do not know the nature of the relationship between the CSO and the person who was reported to have gambling problems. Since we asked the
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respondents not only if they had someone close who
only has gambling problems but also if this person had
previously had gambling problems, it is possible that the
period of gambling problems was a long time ago. Of
note is that the person close to the respondent who was
reported as having problems with gambling is not defined as a problem gambler because it is the respondent’s
own perception of gambling problem that is reported.
Even if we do not know the nature of the relationships,
they are not likely to be only close family as 18% of the
population were defined as CSOs and we know that 4%
of the population lives in the same household as a problem gambler. However, even if being a problem gambler
as defined by the PGSI 3+ is not comparable with having
some kind of gambling problem, the difference between
4 and 18% indicates that the CSOs in this paper also include friends and colleagues. And the whole group is
more likely to face various problems. The causal relationship between being a CSO and the problems is however, unknown.
In addition, the differences between male and female
CSOs may be due to the fact that men in general have
“looser” relations with the individuals with gambling
problems (as friends, colleagues, and more distant family
members) while for female CSOs, this person could
possibly be their partner or close family. There is, as presented in the introduction, research performed on relatives of problem gamblers. However this research has
been nearly exclusively clinical. What kind of support is
needed for friends or colleagues has not been on the
agenda, as well as that more epidemiological data on relatives as well as CSOs (as we define CSOs).
The strengths of the study are that it points out areas
of interest, that CSOs are a broad and important group
and that the associations between various problems are
probably not only found in the close environment but
also in the wider social network. A further strength is
the longitudinal approach that enables to see changes
over a one-year period. However, this design was not
used in this study to examine the causal relationships
between being a CSO and social, financial and health
factors, but we now know how these factors developed
for the group over a period of one year. A possible way
forward in future studies is to examine different groups
of CSOs from a gender perspective. CSOs are important,
both for reaching and helping people with gambling
problems and for their own sake.
Competing interest
The authors declare that they have no competing interest.
Authors’ contributions
JS made the analyses and wrote the article. JS and UR have been personally
and actively involved in study design, data collection and analyses. ES has
been part of the revision and the language editing of the manuscript.
All authors read and approved the final manuscript.

Page 10 of 11

Authors’ information
Jessika Svensson, PhD in Public Health at the Mid Sweden University. She
works partly at the Swedish National Institute of Public Health and primarily
works on the Swedish Longitudinal Gambling Study. Contact: Jessika
Svensson, Swedish National Institute of Public Health, SE 831 40 Östersund.
Ulla Romild, PhD in Statistics, holds a position as Public Health Planning
Officer at the Swedish National Institute of Public Health. She is primarily
involved with the Swedish Longitudinal Gambling Study, SWELOGS where
she is responsible for the data analysis and also bears the scientific
responsibility for the project. Ulla also holds a part time position as Statistical
Consultant at The Department of Research and Development (RaD),
Levanger Hospital, Health Trust Nord-Trøndelag, Norway.
Emma Shepherdson Public Health Planning Officer at the Swedish National
Institute of Public Health.
Acknowledgements
The Swedish National Institute of Public Health financed this study and the
Swedish longitudinal gambling study (Swelogs).
Author details
1
Department of Health Science, Mid Sweden University, Östersund, Sweden.
2
Swedish National Institute of Public Health, Östersund, Sweden.
Received: 20 December 2012 Accepted: 20 November 2013
Published: 21 November 2013
References
1. Korn D: Examining gambling issues from a public health perspective.
Electron J Gambl Issues 2001, 4:18.
2. Dickson-Gillespie L, Rugle L, Rosenthal R, Fong T: Preventing the incidence
and harm of gambling problems. J Prim Prev 2008, 29(1):37–55.
3. Marshall D: Gambling as a public health issue: the critical role of the local
environment. J Gambl Issues 2009, 23:66–80.
4. Wynne H, Ferris J: The Canadian Problem Gambling Index: Final report.
Ottawa: Canadian Centre on Substance Abuse (CCSA); 2001.
5. Morasco BJ, Pietrzak RH, Blanco C, Grant BF, Hasin D, Petry NM: Health
problems and medical utilization associated with gambling disorders:
results from the national epidemiologic survey on alcohol and related
conditions. Psychosom Med 2006, 68(6):976–984.
6. Mason K, Arnold R: Problem risk gambling risk factors and associated
behaviours and health status: results from the 2002/03 New Zealand
Health Survey. N Z Med J 2007, 120(1257):U2604.
7. Wardle H, Moody A, Spence S, Orford J, Volberg R, Jotangia D, Griffiths M,
Hussey D, Dobbie F: British Gambling Prevalence Survey 2010. Norwich:
National Centre for Social Research; 2011:189.
8. el-Guebaly N, Patten SB, Currie S, Williams JVA, Beck CA, Maxwell CJ,
Li Wang J: Epidemiological associations between gambling behavior,
substance use & mood and anxiety disorders. J Gambl Stud 2006,
22(3):275–287.
9. Potenza M, Maciejewski P, Mazure C: A gender-based examination of
past-year recreational gamblers. J Gambl Stud 2006, 22(1):41–64.
10. Kessler RC, Hwang I, LaBrie R, Petukhova M, Sampson KC, Winters KC,
Shaffer HJ: DSM-IV pathological gambling in the National Comorbidity
Survey Replication. Psychol Med 2008, 38(9):10.
11. Park S, Cho MJ, Jeon HJ, Lee HW, Bae JN, Park JI: Prevalence, clinical
correlations, comorbidities, and suicidal tendencies in pathological
Korean gamblers: results from the Korean epidemiologic catchment area
study. Soc Psychiatry Psychiatr Epidemiol 2010, 45(6):621–629.
12. Barry DT, Stefanovics EA, Desai RA, Potenza MN: Gambling problem
severity and psychiatric disorders among Hispanic and white adults:
findings from a nationally representative sample. J Psychiatr Res 2011,
45(3):404–411.
13. Carragher N, McWilliams LA: A latent class analysis of DSM-IV criteria for
pathological gambling: results from the national epidemiologic survey
on alcohol and related conditions. Psychiatry Res 2011, 187(1–2):185–192.
14. Meltzer H, Bebbington P, Brugha T, Jenkins R, McManus S, Dennis MS:
Personal debt and suicidal ideation. Psychol Med 2011, 41(4):771–778.
15. Hodgins DC, Shead NW, Makarchuk K: Minimal treatment approaches for
concerned significant others of problem gamblers: a randomized
controlled trial. J Gambl Stud 2007, 23(2):215–230.

Svensson et al. BMC Public Health 2013, 13:1087
http://www.biomedcentral.com/1471-2458/13/1087

16. Wenzel HG, Øren A, Bakken IJ: Gambling problems in the family. A
stratified probability sample study of prevalence and reported
consequences. BMC Public Health 2009, 8:412–416.
17. Ingle PJ, Marotta J, McMillen G, Wisdom JP: Significant others and
gambling treatment outcomes. J Gambl Stud 2008, 24:381–392.
18. Ladouceur R: Jeu pathologique [Pathological gambling]. In Therapie
cognitive et comportementale. Edited by Ladouceur R, Fontaine O, Cottraux
J. Paris: Masson; 1993:123–128.
19. Lobsinger C, Beckett L: Odds on the Break Even: A Practical Approach to
Gambling Awareness. Canberra: Relationships Australia, Inc.; 1996.
20. Australian Productivity Commission: Australia’s Gambling Industries: Inquiry
Report. Canberra: Australian Productivity Commission; 1999.
21. Wardle H, Moody A, Spence S, Orford J, Volberg R, Jotangia D: British
Prevalence Survey 2010. London: The Stationary Office; 2010.
22. Black DW, Monahan PO, Temkit MH, Shaw M: A family study of
pathological gambling. Psychiatry Res 2006, 141:295–303.
23. Dowling N, Smith D, Thomas T: The family function of female
pathological gamblers. Int J Ment Heal Addict 2009, 7:29–44.
24. Castellani B: Pathological Gambling. The Making of a Medical Problem.
Albany: State University of New York Press; 2000.
25. Petry NM: Pathological Gambling: Etiology, Comorbidity, and Treatment.
Washington, DC US: American Psychological Association; 2005.
26. Orford J, Wardle H, Griffiths M, Sproston K, Erens B: The Role of Social Factors
in Gambling: Evidence from the 2007 British Gambling Prevalence Survey.
Birmingham: Gambling Commission; 2009.
27. Shaw M, Forbush K, Schlinder J, Rosenman E, Black DW: The effect of
pathological gambling on families, marriage, and children. CNC Spectr
2007, 12(8):615–622.
28. Kalischuk RG, Nowatzki N, Cadwell K, Klein K, Solowoniuk K: Problem
gambling and its impact on families: a literature review. J Gambl Stud
2006, 6(1):31–60.
29. McComb JL, Lee BL, Sprenkle DH: Conceptualizing and treating problem
gambling as a family issue. J Marital Fam Ther 2009, 35(4):415–431.
30. Krishnan M, Orford J: Gambling and the family. From the stress-copingsupport perspective. Int Gambl Stud 2002, 2(1):61–83.
31. Heineman M: A comparison: The treatment of wives of alcoholics with
the treatment of wives of pathological gamblers. J Gambl Behav 1987,
3(1):27–40.
32. Lorenz VC, Shuttlesworth D: The impact of pathological gambling on the
spouse of the gambler. J Community Psychol 1983, 11:67–76.
33. Patford J: For worse, for poorer and in ill health: how women experience,
understand and respond to a partner's gambling problem. Int J Ment
Heal Addict 2009, 7:177–189.
34. Gaudia R: Effects of compulsive gambling on the family. Soc Work 1987,
32(3):254–256.
35. Lorenz VC, Yaffee RA: Pathological gambling, psychosomatic, emotional
and mental differences as reported by the spouse of the gambler. J
Gambl Behav 1988, 4(1):13–26.
36. National Opinion Research Center - NORC: Gambling Impact and Behavior
Study, Report to the National Gambling Impact Study Commission. Chicago:
University of Chicago; 1999.
37. Korman LM, Collins J, Dutton D, Dhayananthan B, Littman-Sharp N, Skinner
W: Problem gambling and intimate partner violence. J Gambl Stud 2008,
24(1):13–23.
38. Bland RC, Newman SC, Orn H, Stebelsky G: Epidemiology of pathologal
gambling in Edmonton. Can J Psychiatry 1993, 38:108–112.
39. Muelleman RL, Denotter T, Wadman M, Tran pT, Andersson J: Problem
gambling in the partner of the emergency department as a risk factor
for intimate partner violence. J Emerg Med 2002, 23(3):307–312.
40. Brasfield H, Febres J, Shorey R, Strong D, Ninnemann A, Elmquist J,
Andersen S, Bucossi M, Schonbrun Y, Temple J, et al: Male batterer's
alcohol use and gambling behavior. J Gambl Stud 2012, 28(1):77–88.
41. Darbyshire P, Oster C, Carrig H: Children of parent(s) who have a
gambling problem: a review of the literature and commentary on
research approaches. Health Soc Care Community 2001, 9(4):185–193.
42. Lesieur HR, Rothshields J: Children of Gamblers Anonymous members.
J Gambl Behav 1989, 5:269–281.
43. Schluter P, Abbott M, Bellringer M: Problem gambling related to intimate
partner violence: findings from the pacific islands families study.
Int Gambl Stud 2008, 8(1):49–61.

Page 11 of 11

44. Hansen MB: Game over? Adolescent Gambling Behaviour after Interventions in the
Gambling Market. University of Oslo, Oslo: A public health perspective; 2012.
45. Statens folkhälsoinstitut: Swedish Longitudinal Gambling Study: En studie om
spel och hälsa. Östersund: Statens folkhälsoinstitut; 2010.
46. Boström G, Nyqvist K: Hälsa på lika villkor: Syfte och bakgrund till frågorna i
den nationella folkhälsoenkäten. Östersund: Statens folkhälsoinstitut; 2008.
47. Babor T, Higgins-Biddle J, et al: AUDIT. The Alcohol Use Disorders Identification
Test. Guidelines for Use in Primary Care, Department of Mental Health and
Substance Dependence. Geneva: World Health Organization; 2001.
48. Undén AL, Orth-Gomer K: Development of a social support instrument for
use in population surveys. Soc Sci Med 1989, 29(12):1387–1392.
49. Statens folkhälsoinstitut: Spel om pengar och spelproblem i Sverige 2009/10:
Resultat från Swelogs ettårsuppföljning. Östersund: Statens folkhälsoinstitut; 2012.
50. Currie SR, Casey DM, et al: Improving the psychometric properties of the
Problem Gambling Severity Index, Interprovincial Problem Gambling Research
Consortium; 2010.
51. Statens folkhälsoinstitut: Årsrapport Stödlinjen 2010. Östersund: Statens
folkhälsoinstitut; 2011.
52. Crisp BR, Thomas SA, Jackson AC, Thomason N, Smith S, Borrell J, Ho W,
Holt TA: Sex differences in the treatment needs and outcomes of
problem gamblers. Res Soc Work Pract 2000, 10:229–242.
53. Tepperman JH: The effectiveness of short-term group therapy upon the
pathological gambler and wife. J Gambl Stud 1985, 1(2):119–130.
54. Potenza M, Steinberg MA, Wu R: Characteristics of gambling helpline
callers with self-reported gambling and alcohol use problems. J Gambl
Stud 2005, 21(3):233–254.
55. Lemaire J, MacKay T-L, Patton D: Manitoba Gambling and Problem Gambling
2008. Winnipeg: Addictions Foundation of Manitoba; 2008.
doi:10.1186/1471-2458-13-1087
Cite this article as: Svensson et al.: The concerned significant others of
people with gambling problems in a national representative sample in
Sweden – a 1 year follow-up study. BMC Public Health 2013 13:1087.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

