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Association of socioeconomic and lifestyle-
related risk factors with mental health
conditions: a cross-sectional study
Miwako Nagasu1* , Kazutaka Kogi2 and Isamu Yamamoto3

Abstract

Background: There is rising public concern over the widening health inequalities in many countries. The aim of
this study was to clarify the associations of socioeconomic status (SES)-related variables, such as levels of household
disposable income and employment status, and lifestyle factors with mental health conditions among Japanese
adults aged 40 to 69.

Methods: A cross-sectional study of 3085 participants (1527 males and 1558 females) was undertaken by using a
self-administered questionnaire that included the Japanese version of the 12-item General Health Questionnaire
(GHQ-12) and questions related to socioeconomic and lifestyle factors.

Results: The prevalence of poor mental health conditions, represented by a GHQ-12 score of 4 or more, was 33.4%
among males and 40.4% among females. Males whose annual household disposable income was less than 2
million yen had significantly higher GHQ-12 scores than those with an annual household disposable income above
2 million yen. As per binary logistic regression analyses, short sleep duration and the absence of physical exercise
were significantly related to poor mental health conditions among both males and females. Among females, a
household disposable income of less than 2 million yen could be a risk factor for poor mental health conditions.
Age and habitual drinking were inversely associated with poor mental health conditions.

Conclusions: Low levels of household disposable income and unhealthy lifestyle factors were significantly
associated with mental health conditions. These results suggest the importance of improving unhealthy lifestyle
behaviours and developing effective health promotion programmes. In addition, there is a need for social security
systems for people from different socioeconomic backgrounds.

Keywords: Mental health, Household disposable income, Socioeconomic status, Lifestyle, General Health
questionnaire

Background
The widening health inequalities associated with eco-
nomic disparities have received significant attention in
many countries, since previous studies have found that
economic disparities associated with socioeconomic sta-
tus (SES) may actually contribute to inequalities in
health [1, 2]. Such studies have commonly taken account
of income levels, employment status, occupations, and
differences in educational levels, demonstrating such

socioeconomic factors to be main determinants of both
mental and physical health [3–5].
Mortality due to severe mental illnesses is a global

public health concern [6]. In particular, severe mental
illnesses can lead to suicide [7]. Kawakami et al. reported
that the prevalence of mental disorders as assessed with
the World Mental Health version of the World Health
Organization (WHO) Composite International Diagnos-
tic Interview (WMH-CIDI) and the Diagnostic and Stat-
istical Manual of Mental Disorders 4th edition (DSM-
IV) among the Japanese population was 8.8%, of which
17.0% of cases had severe mental disorders [8]. More-
over, Japan has one of the highest suicide rates in the
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world [9]. Qin et al. revealed that mental illnesses and
SES-related variables, such as low income and un-
employment, were significantly associated with higher
suicide risk [10]. Two studies in the UK and Denmark
also reported a strong association between current finan-
cial difficulties and mental disorders [11]. In addition,
poor economic situation has been reported to be signifi-
cantly associated with life dissatisfaction [12]. Therefore,
the associations between mental health conditions, SES,
and lifestyle factors have been receiving an increasing
amount of attention [13].
The relationship between mental health and lifestyle

factors such as sleep duration [14], habitual physical ex-
ercise [15, 16], smoking [17–19], and alcohol consump-
tion has been studied. Among the risk factors for poor
mental health, short sleep duration was reported to be
linearly associated with psychological distress [14]. Low
frequency of exercise [15, 16] and high smoking fre-
quency [15] have also been known to significantly con-
tribute to high scores on the 12-item General Health
Questionnaire (GHQ-12). Regarding smoking habits,
current and former smokers tended to experience more
depressive symptoms than never smokers [17]. Taylor
et al. reported that those who quit smoking displayed re-
duced depression, anxiety, and stress and improved
mood and quality of life compared with current smokers
[19]. Regarding alcohol consumption, it is a well-known
cause of many major physical disease outcomes [20]. Ac-
cording to the WHO, alcohol consumption is respon-
sible for approximately 5.9% of deaths worldwide [21].
Collins reported that people with lower SES seemed to
bear a disproportionate burden of negative alcohol-
related consequences [21]. In general, previous studies
have reported linear relationships between mental health
and each lifestyle factor. Therefore, this study adjusted
for all potential risk factors in a single model to deter-
mine risk factors.
It has been reported that people with low SES are

more likely to engage in unhealthy behaviours than
those with high SES [20, 22]. For example, people with
lower SES are more likely to be smokers, experiencing
its negative impacts [22]. On the contrary, healthy life-
style practices may be associated with a reduced risk of
mental disorders. Lyu et al. reported that older South
Koreans who engage in a greater number of healthy life-
style practices have a higher overall level of health than
those who do not engage in as many healthy lifestyle
practices [23]. Identifying lifestyle-related risk factors
would, thus, be beneficial in the promotion of improved
mental health and might explain the background of
income-related health inequalities.
As it has been consistently reported that the preva-

lence of mental illnesses and lifestyle-related factors dif-
fers between males and females, in the present study,

data analysis was stratified by gender [24]. Matud et al.
reported that adherence to traditional gender roles had a
great impact on psychological well-being [22]. With re-
gard to lifestyle, one specific factor—sleep duration—is a
risk factor for depression that has an inherent gender
difference; it has been reported that females sleep longer
than males. In particular, being pregnant has been asso-
ciated with longer sleep hours [24]. The gender differ-
ences in healthy lifestyles could potentially play
confounding roles in the determination of the associ-
ation between mental health and lifestyle factors, neces-
sitating gender stratification of analyses.
In this study, we analysed a large nationally represen-

tative data set and hypothesised that SES and lifestyle-
related factors would be significantly associated with
mental health conditions, even after controlling for all
potential risk factors. Moreover, the associations for
both genders were examined separately. Therefore, the
objectives of this study were to (1) investigate the preva-
lence of psychological distress (GHQ-12 score ≥ 4)
among Japanese people aged 40 to 69 and (2) separately
identify the associations of SES and lifestyle-related fac-
tors with poor mental health conditions among males
and females.

Methods
This study used the data set in 2017 from the Japan
Household Panel Survey (JHPS/KHPS) as a cross-
sectional data set. This JHPS/KHPS date set has com-
bined two longitudinal panel data set: the JHPS (the
Japan Household Panel Survey) and the KHPS (the Keio
Household Panel Survey). The data set used, the JHPS/
KHPS in 2017, was collected from February to March
2017. The key characteristics of panel studies is that they
collect repeated measures from the same participants at
different points. The questionnaire for the study in 2017
was distributed to 5030 respondents who participated in
the JHPS/KHPS survey in 2016. Of these 5030 respon-
dents, 4626 (92.0%) returned completed questionnaires.
In the final analysis of this study, 1541 questionnaires
were excluded either because the respondents did not
fall within the 40–69 age range or because of incomplete
information regarding gender, age, or other important
variables. Finally, the data of 3085 respondents were
used for analysis (valid response rate: 61.3%). An in-
formed consent form consisting of the aims and details
of the study, as well as an assurance regarding anonym-
ity and confidentiality, was sent to all respondents.
Those who provided informed consent received the
questionnaire.

Sampling
The JHPS/KHPS respondents, selected through two-
stage stratified random sampling. According to the
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National Census Survey, Japan is divided into 24 strata,
from which 354 research areas were randomly selected.
Five to 10 individuals from each research area were se-
lected by using population ratios based on basic resident
register information. The KHPS began with 4005 re-
spondents in 2004. In 2007 and 2012, 1400 and 1000 re-
spondents, respectively, were added. As for the JHPS, it
began with 4022 respondents in 2009. From 2004 to
2017, a total of 10,458 respondents participated. Over
the course of 13 years, the number of respondents de-
clined gradually, and new respondents were added to en-
sure the survey remained representative of Japan’s
population distribution.

Study variables
A self-administered questionnaire was used to collect in-
formation about socioeconomic factors, lifestyle-related
factors, and mental health outcomes.

Socioeconomic factors
The socioeconomic factors included gender, age, em-
ployment status, number of persons in the household,
and the level of disposable income per household and
respondent. Based on age, the participants were divided
into three groups: 40–49, 50–59, and 60–69. On the
basis of employment status, two groups were created:
full-time workers and others (self-employed persons,
freelance professionals, part-time workers, and un-
employed). The number of persons in the household
was categorized as two or more (living with someone)
and one (living alone). All respondents provided infor-
mation regarding disposable income—both the family’s
and their own—in the last year. This disposable income
excluded tax and social insurance fees. The level of dispos-
able income per household was divided into three groups:
less than two million yen, two million yen to under six
million yen, and six million yen and above. Respondents’
level of disposable income was divided into three groups:
less than two million yen, two million yen to under five
million yen, and five million yen and above.

Health outcomes
The Japanese version of the GHQ-12, used as a screen-
ing tool to detect nonpsychotic psychiatric diseases, con-
sists of 12 questions about feelings over the past few
weeks. The questions include the following: Have you
recently (1) been able to concentrate on whatever you’re
doing, (2) lost much sleep over worry, (3) felt that you
were playing a useful part in things, (4) felt capable of
making decisions, (5) felt constantly under strain, (6) felt
you couldn’t overcome your difficulties, (7) been able to
enjoy your normal day-to-day activities, (8) been able to
face problems, (9) been feeling unhappy or depressed,
(10) been losing confidence in yourself, (11) been

thinking of yourself as a worthless person, and (12) been
feeling reasonably happy, all things considered. The
scoring system used was as follows: the response cat-
egories (1, 2, 3, and 4) were converted into correspond-
ing binary values (0, 0, 1, and 1) to calculate the total
score. The sum of the scores indicated the severity of
psychological distress. The participants were then di-
vided into two groups: those with high scores (poor
mental health conditions: ≥ 4 points) and those with low
scores (good mental health conditions: ≤ 3 points) [25].
Goldberg reported that sensitivity and specificity ranged
from 67.0 to 93.5% (median 83.7%) and 59.0 to 93.0%
(median 79.0%), respectively, when the cut-off point is
between under 3 and 4 points and more as a screening
tool of psychological distress [26].

Lifestyle factors
This study included five lifestyle-related questions for
assessing lifestyle practices: sleep duration on weekdays,
physical exercise frequency, and smoking and drinking
habits. About sleep duration on weekdays, the question
was “How many hours do you usually sleep on week-
days?” The responses were categorised into three groups:
7 h or more, 6–7 h, and fewer than 6 h. Physical exercise
frequency was determined by the question: “How many
days per week do you engage in physical exercise that
makes you sweat (excluding your work)?” The answers
were categorised into three groups: three or more days,
two or fewer days, and no exercise. By smoking habit,
respondents were categorised as never smokers, ex-
smokers, or current smokers. Alcohol consumption was
assessed by the question: “How often do you drink alco-
hol?” The answers were categorised into the following
groups: never, two or fewer times/week, and three or
more times/week.

Statistical methods
The gender-stratified association of socioeconomic and
lifestyle factors with mental health conditions was ana-
lysed by Pearson’s chi-squared test. The differences in
GHQ-12 scores in household disposable income groups
stratified by gender were analysed by the Kruskal-Wallis
test with the Bonferroni correction and the Student’s t-
test. P values less than 0.05 indicated statistical signifi-
cance. We investigated the adjusted prevalence odds ratios
(AORs) and 95% confidence intervals (CI) of high GHQ-
12 scores (≥ 4 points) by using binary logistic regression
analysis. All factors such as age, number of persons in the
household, employment status, annual disposable income
per household, and lifestyle-related factors were adjusted
for. The data were analysed by gender, annual disposable
income per household, and employment status. SPSS 24.0
was used for data analysis.
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Results
This study included 3085 respondents, of which 1527
(49.5%) were males and 1558 (50.5%) were females. The
mean age of the males (54.9 ± 8.8 years) was similar to
that of the females (54.5 ± 8.7 years). Table 1 depicts the
gender-specific distribution of socioeconomic, lifestyle,
and mental health variables. The results indicated statis-
tically significant gender differences in the ratios of the
corresponding categories of all variables except age and
disposable household income. The rate of those living
alone was 10.5% among males and 7.3% among females.
Regarding employment status, 62.8% of the males
worked full time, while this figure stood at 21.8% among
females. In the context of socioeconomic variables, of
those with an annual disposable income of less than two

million yen per respondent, 13.6% were males and 66.2%
were females. As for lifestyle-related variables, more fe-
males than males had short sleep durations (< 6 h), no
exercise, and no smoking and alcohol consumption;
these differences were statistically significant. The overall
rate of those with a high GHQ-12 score was 36.9%.
Stratified by gender, 33.4% of the males and 40.4% of the
females, respectively, had high GHQ-12 scores. These
gender differences were statistically significant.
Table 2 depicts the differences in GHQ-12 scores

by gender; in particular, in terms of stratified dispos-
able income per household and employment status.
Male respondents with a household disposable income
of less than two million yen had significantly higher
GHQ-12 scores than those in the higher-income

Table 1 Demographic characteristics of the respondents by gender

Total Males Females P
value1)Variables Group n % n % n %

Gender Males 1527 49.5

Females 1558 50.5

Age (years) 40–49 1037 33.6 504 33.0 533 34.2

50–59 1018 33.0 490 32.1 528 33.9 n.s

60–69 1030 33.4 533 34.9 497 31.9

Number of persons in the household ≥2 2742 91.2 1325 89.5 1417 92.7

1 person 266 8.8 155 10.5 111 7.3 **

Employment status Full time 1083 44.5 845 62.8 238 21.8

Others 1353 55.5 501 37.2 852 78.2 ***

Disposable income per household (JPY) < 2000 K 287 9.3 129 8.4 158 10.1

2000 K–< 6000 K 1479 47.9 746 48.9 733 47.0 n.s.

≥ 6000 K 1319 42.8 652 42.7 667 42.8

Disposable income of the respondent (JPY) < 2000 K 880 37.1 178 13.6 702 66.2

2000 K–< 5000 K 805 33.9 515 39.2 290 27.3 ***

≥ 5000 K 689 29.0 620 47.2 69 6.5

Sleep duration on weekdays (hours) ≥ 7 1241 40.4 656 43.2 585 37.7

6–7 1166 38.0 563 37.1 603 38.9 **

< 6 663 21.6 299 19.7 364 23.5

Physical exercise (days/week) ≥ 3 429 14.0 225 14.9 204 13.2

≤ 2 530 17.3 293 19.4 237 15.3 **

No exercise 2097 68.6 994 65.7 1103 71.4

Smoking Never 1605 52.2 449 29.5 1156 74.5

Quit 836 27.2 610 40.1 226 14.6 ***

Sometimes/everyday 633 20.6 463 30.4 170 11.0

Drinking (times/week) Never 1168 38.0 391 25.7 777 50.0

≤ 2 898 29.2 401 26.4 497 32.0 ***

≥ 3 1008 32.8 729 47.9 279 18.0

GHQ-12 score ≥ 4 (poor) 1131 36.9 506 33.4 625 40.4 ***

≤ 3 1933 63.1 1010 66.6 923 59.6
1) P value from Pearson’s chi-squared test: ** P < 0.01, *** P < 0.001
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groups. This tendency was not statistically significant
among the females.
As Table 3 depicts, household disposable income

levels and employment status were associated with men-
tal health conditions and lifestyle factors. Among all re-
spondents, though it was particularly true of males,
earning less than two million yen was associated with
living alone and not having a full-time job. Regarding
lifestyle factors, males with a household disposable in-
come over six million yen had shorter sleep durations
than those who earned less than six million yen. About
habitual physical exercise, males with a household dis-
posable income of six million yen and above had a
higher exercise frequency (≥ 3 days/week) than those
with a household disposable income under two million
yen. Male respondents with a household disposable in-
come under two million yen were less likely to engage in
physical exercise than those in higher-income categories.
About smoking habits, both males and females who were
categorised into the group with a household disposable
income under two million yen were significantly more
likely to be smokers than those categorised into the
group with a household disposable income of six million
yen and above. About alcohol consumption, male re-
spondents with a household disposable income under
two million yen had a significantly lower alcohol con-
sumption frequency (≥ 3 times/week) than those with a
household disposable income of 6 million yen and
above.
Tables 4 and 5 depict the rates of those with high

GHQ-12 scores (≥ 4 points), crude odds ratios (OR) and
adjusted odds ratios (AOR) by using binary logistic re-
gression analyses. Males who lived alone and had a dis-
posable income of six million yen or above showed
significantly higher AORs (AOR 2.548 [95% CI: 1.049–
6.189]). About lifestyle-related factors, short sleep dur-
ation (< 6 h) had a significantly greater association with
poor mental health than sleeping over 6 h per day
(males in total: AOR 1.613 [95% CI: 1.171–2.221], males
with income 2 million–≥6 million: AOR 2.199 [95% CI:
1.383–3.498], males without full-time work: AOR 1.837
[95% CI: 0.531–6.363]). Lack of physical exercise was

also significantly associated with poor mental health
conditions (males in total: AOR 1.663 [95% CI: 1.122–
2.465], males with income ≥6 million: 1.743 [95% CI:
0.996–3.048], males without full-time work: AOR 5.175
[95% CI: 2.014–13.295]). Therefore, sleeping for fewer
than 6 h and a lack of physical exercise could be risk fac-
tors for poor mental health among males.
Among females, household disposable income (< 2

million yen: AOR 1.592 [95% CI: 1.000–2.535]) was sig-
nificantly associated with poor mental health conditions.
About lifestyle factors, female respondents with short
sleep duration (< 6 h) (females in total: AOR 1.505 [95%
CI: 1.077–2.104], full-time work: AOR 2.288 [95% CI:
1.103–4.746]) and without physical exercise (females in
total: AOR 1.738 [95% CI: 1.120–2.696], non-full-time
work: AOR 1.298 [95% CI: 0.754–2.235]) also had sig-
nificantly higher rates of those with poor mental health
conditions as compared with respondents who slept over
6 h per day and engaged in physical exercise.
However, the results show the existence of an inverse

association between age and alcohol consumption and
poor mental health. The following AOR levels were sta-
tistically significant (females overall aged 50–59: AOR
0.680 [95% CI: 0.511–0.904], aged 60–69: AOR 0.676
[95% CI: 0.479–0.954], females with ≥6 million aged 50–
59: AOR 0.641 [95% CI: 0.422–0.974], aged 60–69: AOR
0.512 [95% CI: 0.283–0.926], working full-time aged 60–
69: AOR 0.257 [95% CI: 0.085–0.781], not working full-
time aged 50–59: AOR 0.577 [95% CI: 0.328–1.017]).
Concerning alcohol consumption, among females with
an income under two million yen, there was an inverse
association between frequent drinking and mental health
conditions (≤ 2 times/week AOR 0.274 [95% CI: 0.100–
0.751], ≥ 3 times/week: AOR 0.289 [95% CI: 0.092–
0.906]).

Discussion
The results of this study revealed that males with low
household disposable income (< 2 million yen) showed
psychological distress with the highest GHQ-12 scores
among three income levels. Moreover, according to the
results of binary logistic regression analyses after

Table 2 Differences in GHQ-12 scores by gender, disposable income per household, and employment status

Disposable income per household P value1) Employment status P value2)

< 2000 K 2000 K – < 6000 K ≥ 6000 K 2000 K – < 6000 K ≥ 6000 K Full-time Others

mean SD mean SD mean SD mean SD mean SD

Males

3.992 4.007 2.878 3.295 2.981 3.402 * * 3.033 3.360 2.879 3.405 n.s.

Females

3.790 3.351 3.480 3.340 3.325 3.410 n.s. n.s. 3.705 3.372 3.579 3.355 n.s.
1) The Shapiro-Wilk test was used to assess normality of data distribution for GHQ-12 scores. Comparing GHQ-12 scores between three groups (Ref: Household
disposable income < 2000 K). P value from Kruskal-Wallis test with Bonferroni correction: *P < 0.05
2) Mann–Whitney U test
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controlling for all covariates, the potential risk factors
among males and females differed by household dispos-
able income levels and employment status. Low income
was a significant risk factor for psychological distress in
females. About lifestyle factors, short sleep duration on
weekdays and a lack of physical exercise were significant
risk factors for psychological distress in both males and
females. Among males at the middle level of household
disposable income, there was an association between
short sleep duration and psychological distress. Among
males with a high level of household disposable income,
the number of persons in the household and a lack of
physical exercise were associated with psychological dis-
tress. Among males who did not have full-time jobs,
short sleep duration and a lack of physical exercise were
potential risk factors for psychological distress. Regard-
ing females, low levels of household disposable income,
short sleep duration, and no physical exercise were risk
factors for psychological distress. Short sleep duration
and a lack of physical exercise were risk factors for full-
time female workers and non-full time female workers,
respectively. According to these results, potential risk
factors for psychological distress differ by gender, dis-
posable income levels, and employment status.
Comparing GHQ-12 scores between the three dispos-

able income levels, males with a disposable income of
less than two million yen had the lowest scores (3.992 ±
4.007). Hori et al. reported GHQ-12 scores of 2.34 ± 3.14
in the general male population aged 40–64 [27]. In this
study, low-income males had higher GHQ-12 scores
than the general population.
Moreover, after controlling for all covariates, females

with low income levels had a significant association with
poor mental health conditions. In previous studies, lower
income group had the highest GHQ scores because fi-
nancial hardship could be a cause of poor mental health
conditions [28, 29]. Two cohort studies in the UK and
Denmark also reported a strong association between
current economic difficulties and mental disorders [11].
Therefore, both cross-sectional and longitudinal studies
have demonstrated a significant association between
poor economic situation and psychological disorders.
Accordingly, addressing the mechanism linking socio-
economic factors with mental health outcomes is a ne-
cessity. In particular, enhancing social security systems
and organising effective health promotion programmes
would be helpful for people from different socioeco-
nomic backgrounds.
After controlling for all variables, lifestyle factors such

as shorter sleep duration and lack of physical exercise
were significant potential risk factors for poor mental
health conditions. Previous studies on adults have also
suggested the significant association of short sleep dur-
ation [24, 27, 30] with depression [24], anxiety [31, 32],

and poorer GHQ-12 scores [33], as well as the fact that it is
a risk factor for later depression [34]. Thus, short sleep dur-
ation could be a cause of poor mental health conditions
[31]. Our findings suggest that sleeping for more than 7 h
per day is critical for preventing psychological distress.
Regarding habitual physical exercise, males with high in-

comes showed a higher tendency than those with low in-
come. Among both males and females, especially males
with a household disposable income of six million yen and
above and non-full-time workers, the lack of physical activ-
ity could be a potential risk factor for psychological distress.
Some studies have reported that physical activity is associ-
ated with better mental health outcomes [16, 27, 35]. There
is, thus, a need to promote engagement in physical activity
to reduce stress and improve mental health.
About alcohol consumption, while both males and fe-

males with lower income tended to drink less alcohol
than those with higher income, this was especially true
of male respondents. This result was consistent with
previous findings [36, 37]. The Japanese National Survey
reported that male respondents with lower income
tended to drink less alcohol than those with high income
[36]. The Centers for Disease Control and Prevention
also reported that the prevalence of heavy episodic
drinking increased with increase in household income
[37]. However, people with lower SES tended to experi-
ence more negative alcohol-related outcomes than
people with higher SES [38]. This implies that while
people with lower SES may be less likely to drink alco-
hol, their health conditions are more negatively affected
by unhealthy alcohol drinking habits. More research is
necessary to address the long-term associations between
drinking habits and health outcomes depending on SES.
As depicted in Table 5, it is noteworthy that one out

of two female respondents in the youngest age group
(40–49) indicated psychological distress. Some studies
have also reported that distress declines with age [27, 29,
39, 40]. The experience of poor mental health may differ
between young and old generations, perhaps because of
the differences in stressors across the lifespan [29]. In
view of the differences in gender roles between Japanese
males and females, some specific job-related and family-
related stressors should be identified [41, 42]. Moreover,
menopause-related symptoms among middle-aged fe-
males could be one of the causes of the worst GHQ-12
score levels [43]. Health promotion programmes for
middle-aged females would, thus, be required.
Practising two or three kinds of healthy lifestyle behav-

iours was found to be associated with a reduced risk of
psychological distress [23]. As for the results of this and
previous studies, healthy lifestyle practices such as get-
ting adequate sleep and exercise could be beneficial for
improving mental health conditions [23]. However, it
seems that the mechanism connecting SES, lifestyle

Nagasu et al. BMC Public Health         (2019) 19:1759 Page 11 of 13



factors, and mental health is complex and requires longi-
tudinal investigation [27].
This study was based on a large data set, and thus has

some important contributions to make. First, the examin-
ation of the association of socioeconomic and lifestyle factors
with mental health outcomes among working adults was
based on a nationally representative sample of over 3000 re-
spondents. Second, this study found significant associations
between socioeconomic and lifestyle factors and mental
health outcomes after controlling for relevant factors. The re-
sults imply the existence of different mechanisms linking
socioeconomic and lifestyle factors with mental health condi-
tions among males and females with different SES.
However, the study has several limitations. First, a part of

the panel data set was used in a cross-sectional form. Thus,
it is not possible to make causal inferences based on these
results. It appears essential to discuss causality running in
both directions: poor financial conditions may breed psy-
chological distress, and psychological distress may lead to
poorer financial conditions [44]. As a next step, analysing
the entire panel data set would be beneficial for identifying
causal relationships for further discussion. Second, there is
the possibility of selection and information bias due to attri-
tion. Respondents who dropped out of the study might
have been more likely to be unhealthy or in unfavourable
situations. Finally, as the data on SES and lifestyle factors
were self-reported, the possibility of social desirability bias
and recall bias cannot be excluded.

Conclusions
The results indicated that socioeconomic and lifestyle fac-
tors were associated with mental health conditions. The
relationships between mental health conditions and life-
styles significantly differed by household disposable in-
come levels and employment status. Therefore, it is
necessary to minimise the health inequalities associated
with disposable income levels by developing a social wel-
fare policy and health promotion programmes to prevent
poor mental health conditions. This study revealed the dif-
ferences in healthy lifestyle behaviours between people
with low and high SES. Health promotion programmes
are needed to foster healthy practices such as adequate
sleep, frequent physical exercise, controlled alcohol con-
sumption, and refraining from smoking in different popu-
lation groups. There might be a complex mechanism of
the association between socioeconomic and health-related
factors. Further research with respect to the differential as-
sociations of gender, age, and SES with health outcomes is
required. Determining the complex mechanisms linking
mental health conditions and socioeconomic and lifestyle
factors would benefit the development of better preventive
mental health programmes and a reduction of the risks as-
sociated with health and socioeconomic inequalities in dif-
ferent life stages.
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