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Abstract

Objective

This study compares the mental health of single parents relative to partnered parents and
assesses the contribution of the social and demographic factors to this difference, examin-
ing the gender difference in it.

Methods

We analyzed 12,024 single and partnered subjects, aged 30-59 years, living with children,
aged 0-19 years, drawn from the 4", 5™ and 6" Korea National Health and Nutrition Exami-
nation Survey (KNHANES) dataset in South Korea conducted from 2007—2013. Mental
health was evaluated by self-reported questionnaires including depressive mood for recent
two weeks, presence of suicidal ideation, and the Korean version of the Alcohol Use Disor-
der Identification Test. Covariates included age, physical illness, socioeconomic status
(family income, recipient of national basic livelihood guarantees, educational level, house
ownership, job, and residential area), family structure, and support (co-residence of another
adult). Multiple logistic regression was carried out and the explained fractions of each covari-
ate was calculated.

Results

Single parents had significantly poorer mental health than their partnered counterparts, with
odds ratio (OR) of 2.02 (95% confidence interval (Cl) 1.56—2.63) for depressive symptoms,
1.69 (95% CI 1.27-2.25) for suicidal ideation, and 1.74 (95% CI 1.38-2.20) for any of the
three mental health statuses (suspicious depression, suicidal ideation, and alcohol depen-
dence) after controlling for the covariates. The odds of depressive symptoms (OR = 3.13,
95% CI 2.50-3.93) and suicidal ideation (OR = 2.50, 95% CI 1.97-3.17) among both single
fathers and mothers were higher than partnered parents. However, the odds of alcohol
dependence were 3.6 times higher among single mothers than partnered mothers (OR =
3.58, 95% Cl 1.81-7.08) and were 1.4 times greater among single fathers than partnered
fathers (OR = 1.35, 95% CI 0.81-2.25). Socio-economic status explained more than 50%
(except for substance use disorders) of the poorer mental health in single parents. These
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results were more remarkable for single fathers than for single mothers except for alcohol
dependence. However, physical illness, family structure, and support made only minor con-
tributions to single parents’ mental health.

Conclusions

This study demonstrates that single parents have poorer mental health than partnered
parents. Although lower SES is an important factor explaining poorer mental health in single
parents, there are other factors we cannot explain about their poor mental health. Therefore,
we should pay proper regard to identifying other factors affecting mental health and to estab-
lishing policies to support single parents.

Introduction

According to the Korean Statistical Information Service (KOSIS), the number of single parent
families in South Korea has been increasing continuously. It is reported that single parent fam-
ilies rose from 1.42 million in 2006 to 1.67 million families, 9.3% of the total families, in 2011
[1]. While a lower rate than Western countries (e.g., over 25% in United States, over 20% in
Belgium, Chile, Denmark, France, Ireland, New Zealand, and the United Kingdom) [2], this
rate shows rapid change in South Korea. This phenomenon might be caused by changes in
family structure and function in South Korea [3]. Recently, the South Korean divorce rate has
sharply increased with the crude divorce rate increasing more than three-fold between 1990
and 2003 (i.e., from 1.0 to 8.7 divorces per 1,000 population) [1]. In comparison to other Orga-
nization for Economic Cooperation and Development (OECD) countries, South Korea’s 2009
crude divorce rate ranked ninth among 34 countries at 2.3, while the mean OECD crude
divorce rate was 1.9 [2]. The divorce rate might be associated with economic crises. South
Korea experienced a severe economic crisis in the late 1990s, and the financial chaos that
began in 2007 developed into full-blown economic crises in many countries [4]. Economic cri-
ses likely increased the social exclusion of vulnerable groups including children, young people,
single parent families, unemployed, minorities, migrants, and elderly [5].

Single parents, especially single mothers, were reported to have poor health, especially men-
tal health, higher risk of early death, more feeling of weakness, and poor self-perceived health
than partnered parents [5-7]. The main reported mental health problems among single moth-
ers were anxiety disorders, major depressive episodes, manic episodes, substance disorders,
suicidal ideations, and other disorders [6-9]. The greater risk of poor mental health among
single mothers is often explained by low socioeconomic status (SES), social support, and stress.
Some studies have reported that vulnerable SES could explain 20-50% of poor mental health
in single mothers [5-7, 10]). Kim et al. reported that low SES accounted for approximately
40% of the difference in self-rated health between single and partnered South Korean mothers
[3]. However, there are few studies about the mental health of single fathers, especially in Asia.
Although some studies have not found a difference between single and partnered parents’
health, recent Western studies have shown poorer mental health in single than partnered
fathers [5, 6, 11, 12]. Our previous study in a county of South Korea also showed a poorer qual-
ity of life, more depressive symptoms, and more stress among single fathers [13]. However,
there is inconsistency in the contribution of SES and other factors, such as social support, to
the poor mental health of single fathers. While Cooper et al. reported that low SES and social
support did not explain the excess risk of chronic mental disorders in single fathers in Britain
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[12], Tobias et.al reported that low SES and the absence of a co-resident adult as a proxy for
social support were the main factors explaining 30-50% of single parents’ excess risk of mood
disorder, suicidal ideation, and serious mental illness in New Zealand [7]. In another study in
New Zealand by Collings et al., the difference in psychiatric stress between single and part-
nered parents among both fathers and mothers was almost fully explained by SES and social
support [5]. In our previous study in Korea, low SES was significantly associated with poorer
mental health among single fathers [13]. Study results about the contribution of social support
were heterogeneous according to country, parental sex, and a measure of social support.
However, to the best of our knowledge, there are no Asian studies that compare the mental
health of single and partnered mothers and fathers with a nationally representative dataset or
that assess the contribution of social, demographic, and sex differences. Understanding the
contribution of each factors to poorer mental health among single fathers and mothers is
essential to provide more customized support for single parents. In particular, the knowledge
of the mental health problems and the contribution of the factors among single fathers, and
the differences in it from among single mothers, which has not yet been well known, would be
a starting point to support single fathers.

This study aimed to compare the mental health of single and partnered mothers and fathers
using the dataset from a nationally representative population-based survey and to assess the
contributions of factors including socioeconomic status to differences in mental health status.
Additionally, we intended to examine whether there is sex difference in the association
between single parenthood and mental health or in the contributions of the factors of interest.
Under the cross-sectional study design, critical was the conceptual model, which was that sin-
gle parenthood might increase the risk of poor mental health status and that SES, social sup-
port, and physical health could explain some part of the difference in mental health status
between single and partnered patients through their mediating or confounding effect.

Methods
Subjects and sampling method

This study was based on data obtained from the 4™, 5, and 6™ Korea National Health and
Nutrition Examination Surveys (KNHANES) conducted from 2007-2013. This annual nation-
wide cross-sectional survey features a complex, multi-stage clustered probability sampling
design to representatively sample the civilian, non-institutionalized South Korea population
[14]. In 2011, the survey response rate was approximately 80%. Appropriate written informed
consent for KNHANES was obtained from all participants. Patients’ records and information
were anonymous and de-identified prior to analysis. Of the 23,255 subjects aged 30-59 years
who participated in the health survey, we excluded 10,780 subjects without children aged 0-19
years or whose children aged 0-19 years did not participate in this survey. We additionally
excluded 493subjects who did not answer the questions on marital status (12 subjects), mental
health (361 subjects), or socioeconomic status such as educational level, family income, house
ownership, or recipient of national basic livelihood guarantees (128 subjects). Single parents
were defined as parents living with his/her child or children under 19 years old without a
spouse due to divorce, bereavement, separation, neglect, disappearance, or being unmarried.
Finally, 12,024 subjects (141 single fathers, 5014 partnered fathers, 407 single mothers, and
6462 partnered mothers) were included in the analysis.

Measurements

Outcome measures of mental health status were suspicious depression, suicidal ideation, alco-
hol dependence, and any of these three mental health problems. Suspicious depression was
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assessed with questions about a continuous depressive mood for the recent two weeks or cur-
rently having depression diagnosed by a physician. Suicidal ideation was assessed with the
simple question about the presence of suicidal ideation during the recent year. Alcohol depen-
dence was assessed with the Korean version of the Alcohol Use Disorder Identification Test
(AUDIT-K), which is a 10-item self-administered questionnaire with each item scored on a
scale of zero to three points. Alcohol dependence was defined as greater than 20 points in
AUDIT-K. This scale was developed by the World Health Organization (WHO) [15]. Kim
et al. standardized the Korean version of the Alcohol Use Disorder Identification Test [16].We
also defined cases having any of three mental health problems as having poor mental status.
Variables representing physical health status, SES, and social support were considered for
explaining the excess risk of single parents for poor mental health status. We used the number
of reported chronic illnesses as the physical health status of the subjects. Chronic illnesses
included hypertension, dyslipidemia, myocardial infarction or angina, osteoarthritis or rheu-
matic arthritis, asthma, diabetic mellitus, thyroid disease, cancer, chronic renal failure, chronic
hepatitis, and liver cirrhosis. SES measures included educational level (middle school graduate
or below, high school graduate, or college graduate or above), house ownership (no house or
ownership of >1 house), occupational category (non-manual, service and sales workers, man-
ual workers, or outside the workforce), and family income. Income quartile groups were based
on sex- and age-specific quartiles of the monthly-equivalent household income, which were
calculated as monthly household income divided by the square root of the number of family
members. The first income quartile group was divided into recipients of national basic liveli-
hood guarantees and others. We used living with another adult as a proxy for social support
according to Tobias et al. and Kim et al. [3, 7]. Co-resident adult was defined as an adult over
20 years old who lived with the corresponding single or partnered subject and participated in
the survey. This variable was classified into living without another adult, living with any par-
ent, or living with another adult other than parents. Demographic and basic family structure-
related variables included age, number of children (1, 2, or > 3), and age of the youngest child
(<7,7-12, or 12-19 years old).

Statistical analyses

In accordance with the complex sampling design, all analyses were performed by incorporat-
ing the sampling weight, which accounts for the unequal probabilities of selection, nonre-
sponse, sex distribution, and age distribution of the target population. Variances of all
estimates were calculated using Taylor linearization method. We describe the frequency and
proportion of the socio-demographic characteristics among single and partnered fathers and
mothers and compared the proportions of poor mental status according to each socio-demo-
graphic characteristic with the Chi square test. Age-adjusted prevalence of poor mental health
of single and partnered fathers and mothers were estimated based on the 10-year age distribu-
tion of the Korean population in 2010.

We assessed the association between single parenthood and poor mental health by logistic
regression analysis considering complex survey design (with the SAS SURVEYLOGISTIC pro-
cedure) among fathers and mothers separately, adjusting for age, number of children, and age
of the youngest child. The interaction of parental sex and single parenthood was tested by
models including all single and partnered fathers and mothers. Then, separately by parental
sex, we assessed the contribution of physical illness, SES, and living with another adult on the
excess odds of poor mental health of single parents by explained fractions (EF, %), i.e., the pro-
portion of excess risk explained by the variables. EFs were calculated as [(OR-1)-(OR,-1)]/
(OR-1), where OR is the odds ratio (OR) of the single parent from the basic logistic regression
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model adjusting for age, number of children, and age of children. OR, is the OR for the logistic
regression model including each corresponding potential mediating or confounding factors in
addition to the variables in the basic model.

Results
Characteristics of the study subjects

Table 1 lists the socio-demographic characteristics of the study subjects. The analysis
included 141 single fathers, 5,014 partnered fathers, 407 single mothers, and 6,462 partnered
mothers. Partnered mothers were significantly younger than other groups, while single
fathers were older than other groups. Single parents had a significantly lower educational
level, lower income, more manual job, less house ownership, more physical illness, less chil-
dren aged <19 years, and older age of the youngest child. A higher proportion of single
parents, especially single fathers, were living with one or both of their parents. A higher pro-
portion of single and partnered mothers were living with another adult other than their
parents. Age, chronic physical illness, educational level, and occupation were significantly
associated with suspicious depression, suicidal ideation, and alcohol dependence. Family
income, house ownership, number of children, and age of the youngest child were signifi-
cantly associated with suspicious depression and suicidal ideation, but not with alcohol
dependence. Living with parents or other adults was associated with suspicious depression
and alcohol dependence.

Mental health of single and partnered parents

Among the four groups, single mothers had the highest prevalence of suspicious depression
and suicidal ideation, while single fathers had the highest prevalence of alcohol dependence
(Table 2). Comparing single to partnered mothers, single mothers had higher prevalence of
suspicious depression (34.1% vs 14.6%), suicidal ideation (26.5% vs 13.0%), alcohol depen-
dence (3.3% vs 1.1%) and any one of the three mental health problems (42.0% vs 21.0%). Com-
paring single to partnered fathers, single fathers had higher rates of suspicious depression
(21% vs 8.4%), suicidal ideation (16.6% vs 7.5%), alcohol dependence (16.6% vs 12.1%), and
any one of these mental health problems (35.7% vs 21.8%). The prevalence of suspicious
depression and suicidal ideation among single fathers was higher than those among partnered
mothers.

In the basic model with adjustment for parental age, number of children, and age of the
youngest child, single parents had more than three-fold odds for suspicious depression than
partnered parents (Table 3, OR 3.28, 95% CI 2.01-5.36 among fathers; OR 3.08, 95% CI 2.41-
3.94 among mothers). Single parents also had significantly higher odds for suicidal ideation
than partnered parents (OR 2.86, 95% CI 1.67-4.91 among fathers; OR 2.50, 95% CI 1.94-3.23
among mothers). There were no interactions of parenthood and parental sex on suspicious
depression or suicidal ideation in the model for single and partnered mothers and fathers (p
for interaction: 0.81 and 0.51, respectively). The association between alcohol dependence and
single parenthood was different among fathers and mothers (p for interaction 0.07). The OR
for single fathers was not significantly higher than partnered fathers (OR 1.37, 95% CI 0.81-
2.32), but the OR for single mothers was 3.06-fold higher than partnered mothers (95% CI
1.50-6.26). Single parents had more than two-fold odds for having any of these three mental
health problems than partnered parents (OR 2.03, 95% CI 1.36-3.03 among fathers; OR 2.67,
95% CI 2.13-3.35 among mothers).
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Table 1. Characteristics of partnered and single parents.

Partnered Single Partnered Single Suspicious Suicidal Alcohol Any of
fathers fathers mothers mothers depression ideation dependence three
(n=5014) | (n=141) | (n=6462) (n =407)
N (col%) (col%) (col%) (col%) (%) (%) (%) (%)

Sex Men 5155 7.8%** 7.2%%% 12.5%** 21.8
Women 6869 14.7 13.2 1.4 21.3

Age (year) 30-39 5518 37.7 25.5 50.9 30.9 10.3%** 9.4* 6.2%* 19.8%**
40-49 5548 51.4 56.9 45.2 57.4 11.2 10.3 7.2 221
50-59 958 10.9 17.6 3.9 11.7 16.7 13.2 9.9 27.6

Number of children | 1 3638 30.9 55.1 30.7 44.8 12.5% 11.1** 6.1 21.6
2 6860 56.3 39.8 571 44.9 10.5 9.3 7.2 21.0
>3(3~6) 1526 12.7 5.1 12.2 10.3 11.1 11.9 8.1 23.9

Age of the <7y 4900 43.3 10.8 40.0 15.5 9.5%** 9.3%* 6.5 19.8%*

youngest child 7-<13 3960 323 37.1 333 327 114 9.8 7.8 222

(vears) 13-<20 3164 24.4 52.1 26.7 51.8 13.7 11.9 6.7 23.4

Number of chronic | 0 9531 77.9 72.8 80.6 71.4 10.2%** 9.4% %% 6.8* 20.3%**

diseases 1 1958 17.0 14.2 15.8 217 14.2 12.4 7.1 254
>2((2~7) 535 5.1 13.0 3.6 6.9 18.1 14.2 10.4 29.9

Education >College 5623 51.3 26.7 41.2 21.2 8.4%** 7.7*** 5.8%** 17.5%**
High school 5312 39.3 41.9 50.4 56.8 12.0 11.0 7.4 22.9
<Middle school 1089 9.3 31.3 8.4 22.0 20.9 17.6 10.6 34.0

Income quartile Q4 (high) 2855 22.9 7.4 23.2 6.2 7.9%** 6.8%** 6.5 17.0%**
Q3 (mid-high) 3091 25.5 11.2 25.6 8.1 9.4 8.0 6.5 19.6
Q2 (mid-low) 3128 27.2 24.7 26.4 147 10.4 10.3 7.3 215
Q1 (low) except 2675 23.2 35.1 23.2 43.9 15.0 13.6 7.4 25.6
recipient of basic
living
Recipients of basic 275 1.2 21.5 1.6 271 31.5 26.5 8.2 43.2
living (lowest)

Occupation Non-manual 3813 43.5 21.9 20.9 18.5 8.3*%** 6.5%** 6.9%** 16.9%**
Service and sales 1885 15.3 13.3 16.0 30.0 12.7 12.6 8.5 25.7
workers
Manual 2682 36.3 46.6 12.3 26.4 9.7 9.7 11.5 23.9
Outside the 3644 5.0 18.2 50.7 25.1 15.2 13.4 2.0 22.4
workforce

House ownership No 3945 33.0 57.3 35.2 67.6 13.8%** 12.7%%* 7.2 24.6%**
Yes 8079 67.0 42.7 64.8 32.4 9.8 8.7 6.8 19.8

Living with other no other adult 9620 80.6 50.3 79.8 66.7 10.56%** 10.0 7.0%* 21.0%**

adult one or both parents | 545 6.0 35.9 2.0 15.1 17.1 12.8 105 28.7
adults other than 1859 13.4 13.8 18.2 18.2 13.0 10.3 6.0 22.3

parent

Chronic diseases including hypertension, dyslipidemia, stroke, myocardial infarction or angina, osteoarthritis or rheumatic arthritis, asthma, diabetes
mellitus, thyroid diseases, cancers, chronic renal failure, chronic hepatitis, liver cirrhosis; living with other adult over 20 years old who participated in the

survey.

Differences of the characteristics among 4 groups of partnered and single fathers and mothers were all <0.001; difference among categories of each

variable,
*p<0.05,
*%*p<0.01,
*¥*p<0001.

Suspicious depression: continuous depressive mood for the recent 2 weeks or currently having depression diagnosed by a physician.

Suicidal ideation: the presence of suicidal ideation during the recent year.

Alcohol dependence: AUDIT-K>20.

https://doi.org/10.1371/journal.pone.0182943.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0182943  August 14, 2017

6/16


https://doi.org/10.1371/journal.pone.0182943.t001
https://doi.org/10.1371/journal.pone.0182943

o @
@ : PLOS | ONE Mental health among single and partnered parents

Table 2. Prevalence of poor mental status among partnered and single parents.

Partnered fathers Single fathers Partnered mothers
(n=5014) (n=141) (n =6462)
n % | (SE) n % | (SE) n
Suspicious depression 371 8.5/ (0.5) 29(22.2 | (4.1) 840
Suicidal ideation 349 | 7.5/ (0.5) 23/18.2 | (3.8) 781
Alcohol dependence 598 | 12.5 | (0.6) 23/16.2 | (3.5) 63
Any of three 1051 | 22.2 | (0.7) 50| 35.5 | (4.5) 1267

Prevalence (%) was 10-year age-standardized with Korean population in 2010.
Differences in prevalence among 4 groups of partnered and single fathers and mothers were all <0.001.

Single mothers
(n =407)
% | (SE) n % | (SE)
15.1 | (0.6) 135 | 34.7 | (2.6)
13.4 | (0.6) 108 | 26.6 | (2.3)
1.3 (0.3) 13| 3.6 | (1.1)
21.5 | (0.7) 167 | 41.5 | (2.6)

Suspicious depression: continuous depressive mood for the recent 2 weeks or currently having depression diagnosed by a physician.

Suicidal ideation: the presence of suicidal ideation during the recent year.
Alcohol dependence: AUDIT-K>20.

https://doi.org/10.1371/journal.pone.0182943.t002

Explained proportion by chronic physical iliness, SES, and living with

parents

Compared to the basic model with adjustment for parental age, number of children, and age
of the youngest child, additional adjustment for the number of chronic physical illnesses
lightly lowered all ORs of single parents for suspicious depression, suicidal ideation, and
alcohol dependence by 1.1%-5.4%. With additional adjustment for SES variables, SES
explained 55.9% of the excess risk of suspicious depression among single fathers and 39.3%
among single mothers. For suicidal ideation, the proportion explained by SES was 62.1%
among single fathers and 50.6% among single mothers. For alcohol dependence, 75.1% of
the excess OR of single mothers was contributed to SES. The ORs for having any of the three
poor mental health problems decreased by approximately 50% after adjustment for SES vari-
ables. The proportions explained by SES were larger among fathers than mothers, except for

alcohol dependence.

Additional adjustment for living with parents or another adult explained approximately
20% of the excess risk for suspicious depression and 9.6% of suicidal ideation among single
fathers. Among single mothers, approximately 20% of alcohol dependence, 10.3% of suspicious
depression, and 6.8% of suicidal ideation were explained. In addition, living with parents or
another adult decreased the OR of having any of the three mental health problems by approxi-
mately 10% (Table 3). Surprisingly, in those models, living with parents was significantly asso-
ciated with poor mental status for suspicious depression among fathers (OR 1.76) and mothers
(OR 2.00), and for suicidal ideation (OR 1.55) and alcohol dependence (OR 2.50) among

mothers (Table 4).

Together chronic physical illness and SES explained a similar proportion to only SES. Full
adjustment for SES, physical illness, and living with parents or other adults lowered the excess
odds for suspicious depression and suicidal ideation by approximately 70% and resulted in
insignificant ORs of 1.66 and 1.54 among single fathers. Among mothers, full adjustment
explained 49.4% of the excess odds for suspicious depression, 58.1% for suicidal ideation,
90.8% for alcohol dependence, and 56.5% for having any of the three mental health problems.
Even after full adjustment, single mothers had significantly higher odds of suspicious depres-
sion (OR 2.05) and suicidal ideation (OR 1.63) than their partnered counterparts. For alcohol
dependence, the OR of single relative to partnered mothers was 1.19 and not statistically signif-

icant (Table 3).
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Table 3. Odds ratios of poor mental status for single parents compared to partnered parents.

Fathers (n=5155) Mothers (n =6869)
Adjustment OR (95% ClI) EF (%) OR (95% Cl) EF (%)
Suspicious depression
age, number of children, age of the youngest child 3.28 (2.01-5.36)*** Ref 3.08 (2.41-3.94)*** Ref
+ physical illness 3.16 (1.96-5.11)*** 5.4 3.03 (2.37-3.88)*** 2.6
+ SES 2.01 (1.16-3.49) 55.9 2.26 (1.70-3.01)*** 39.3
+ living with parent/adult 2.83 (1.69-4.76)*** 19.7 2.87 (2.25-3.66)*** 10.3
+physical iliness + SES 1.96 (1.12-3.43) 58.0 2.27 (1.72-3.01)*** 38.9
+ physical illness + living with parent/adult 2.72 (1.65-4.48)*** 24.8 2.82 (2.20-3.60)*** 12.8
+ SES + living with parent/adult 1.70 (0.97-2.99) 69.2 2.05 (1.55-2.71)%** 49.8
+ physical iliness + SES + living with parent/adult 1.66 (0.94-2.92) 71.2 2.05 (1.56-2.71)*** 49.4
Suicidal ideation
age, number of children, age of the youngest child 2.86 (1.67-4.91)*** Ref 2.50 (1.94-3.23)*** Ref
+ physical illness 2.78 (1.64-4.71)*** 4.4 2.46 (1.90-3.19)*** 2.6
+ SES 1.71 (0.96-3.04) 62.1 1.74 (1.27-2.39)** 50.6
+ living with parent/adult 2.68 (1.51-4.75)** 9.6 2.40 (1.86-3.10)*** 6.8
+ physical iliness + SES 1.67 (0.93-2.99) 64.0 1.74 (1.27-2.39)** 50.5
+ physical iliness + living with parent/adult 2.59 (1.49-4.51)** 14.3 2.36 (1.83-3.06)*** 9.3
+ SES + living with parent/adult 1.58 (0.87-2.86) 68.8 1.63 (1.19-2.23)* 58.2
+ physical iliness + SES + living with parent/adult 1.54 (0.85-2.80) 70.9 1.63 (1.19-2.23)** 58.1
Alcohol dependence (AUDIT-K>20)
age, number of children, age of the youngest child 1.37 (0.81-2.32) Ref 3.06 (1.50-6.26)** Ref
+ physical illness 1.35 (0.80-2.27) 5.7 3.04 (1.48-6.26)* 1.1
+ SES 1.27 (0.74-2.18) 26.6 1.51 (0.59-3.91) 75.1
+ living with parent/adult 1.38 (0.79-2.40) -1.2 2.61 (1.22-5.59) 22.0
+ physical illness + SES 1.26 (0.74-2.16) 30.2 1.52 (0.59-3.87) 75.0
+ physical illness + living with parent/adult 1.35 (0.78-2.35) 4.8 2.59 (1.20-5.59) 23.0
+ SES + living with parent/adult 1.28 (0.73-2.24) 25.1 1.19 (0.44-3.20) 90.9
+ physical illness + SES + living with parent/adult 1.27 (0.72-2.22) 28.9 1.19 (0.45-3.16) 90.8
Any of the three diseases
age, number of children, age of the youngest child 2.03 (1.36-3.03)** Ref 2.67 (2.13-3.35)*** Ref
+ physical illness 1.98 (1.34-2.93)** 4.5 2.63 (2.10-3.31)*** 2.4
+ SES 1.52 (1.00-2.30) 49.5 1.88 (1.44-2.46)*** 47.3
+ living with parent/adult 1.91 (1.25-2.91)* 11.5 2.52 (2.01-3.16)*** 9.0
+ physical illness + SES 1.50 (0.99-2.27) 51.6 1.88 (1.45-2.46)*** 471
+ physical illness + living with parent/adult 1.86 (1.23-2.81)* 16.2 2.48 (1.98-3.12)*** 11.3
+ SES + living with parent/adult 1.42 (0.92-2.18) 59.3 1.73 (1.32-2.25)** 56.7
+ physical illness + SES + living with parent/adult 1.39 (0.91-2.15) 61.5 1.73 (1.33-2.25)** 56.5
*p<0.05,
*¥p<0.01,
**¥p<0001

(p values were adjusted by Bonferroni method, being multiplied by four, the number of outcome variables)

EF (%): the proportion of the excess explained by the variables adjusted for, calculated as (ORpasic mode—ORadjusted for the additional variables)/ (ORbasic moder—
1), where the basic model is adjusted for age, number of children, and age of the youngest child.

P interaction of parental sex and single parenthood among models including all single and partnered fathers and mothers was 0.8068 for depression,
0.5084 for suicidal ideation, 0.0713 for alcohol dependence, and 0.2052 for any of three mental health statuses.

SES, socioeconomic status.

https://doi.org/10.1371/journal.pone.0182943.t003
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Table 4. Odds ratios of poor mental status for single parents compared to partnered parents.

Fathers (n =5155) Mothers (n =6869)
OR' (95% Cl) ORf (95% CI)
Suspicious depression
Single (ref: partnered) 1.66 (0.94-2.92) 2.05 (1.56-2.71) ***
Number of chronic disease (continuous) 1.22 (1.03-1.43) 1.27 (1.12-1.43) **
Education <Middle school (ref: >College) 1.65 (1.07-2.55) 2.09 (1.54-2.83) ***
High school 1.16 (0.87-1.55) 1.30 (1.06-1.60) *
Income quartile Q3 (mid-high) (ref: High) 1.12 (0.77-1.64) 1.23 (0.95-1.59)
Q2 (mid-low) 1.24 (0.85-1.80) 1.29 (1.00-1.67)
Q1 (Low) 1.56 (1.03-2.35) 1.77 (1.37-2.30) **
Recipients of basic living (lowest) 2.91 (1.39-6.12) * 2.00 (1.26-3.17) *
Occupation  Service & sales workers (ref: Non-manual) 0.97 (0.67-1.40) 1.14 (0.87-1.50)
Manual 0.76 (0.55—-1.05) 0.80 (0.58-1.09)
Outside the workplace 1.12 (0.66-1.89) 1.27 (1.02-1.59)
House ownership  Yes (ref: No) 1.20 (0.91-1.58) 1.21 (1.01-1.46)
Living with other adult adults other than parent (ref: no other adult) 0.95 (0.67-1.36) 1.21 (0.97-1.51)
one or both parents 1.76 (1.15-2.68) * 2.00 (1.35-2.97) **
Suicidal ideation
Single (ref: partnered) 1.54 (0.85-2.80) 1.63 (1.19-2.23) **
Number of chronic disease (continuous) 1.15 (0.98-1.35) 1.17 (1.01-1.35)
Education <Middle school (ref: >College) 1.31 (0.86-1.99) 1.80 (1.31-2.47) **
High school 1.12 (0.85—-1.48) 1.16 (0.94-1.43)
Income quartile Q3 (mid-high) (ref: High) 1.40 (0.92-2.11) 1.00 (0.76-1.31)
Q2 (mid-low) 1.44 (0.95-2.19) 1.38 (1.05-1.81)
Q1 (Low) 1.79 (1.16-2.76) * 1.66 (1.24-2.20) **
Recipients of basic living (lowest) 3.16 (1.45-6.9) * 1.87 (1.11-3.15)
Occupation  Service & sales workers (ref: Non-manual) 1.49 (1.05-2.10) 1.54 (1.13-2.10) *
Manual 1.07 (0.78-1.47) 1.24 (0.89-1.72)
Outside the workplace 1.57 (0.95-2.62) 1.35 (1.06-1.73)
House ownership Yes (ref: No) 1.23 (0.95-1.59) 1.20 (0.99-1.46)
Living with other adult adults other than parent (ref: no other adult) 0.81 (0.54-1.19) 0.92 (0.73-1.17)
one or both parents 1.31 (0.82-2.11) 1.55 (1.04-2.31)
Alcohol dependence
Single (ref: partnered) 1.27 (0.72-2.22) 1.19 (0.45-3.16)
Number of chronic disease (continuous) 1.12 (0.96-1.31) 1.03 (0.60-1.74)
Education <Middle school (ref: >College) 1.96 (1.33-2.88) ** 3.56 (1.26-10.03)
High school 1.41 (1.12-1.78) * 2.32 (1.02-5.28)
Income quartile Q3 (mid-high) (ref: High) 0.96 (0.73-1.26) 0.64 (0.22-1.87)
Q2 (mid-low) 0.88 (0.66—1.16) 1.73 (0.70-4.29)
Q1 (Low) 0.81 (0.59-1.12) 2.28 (0.85-6.11)
Recipients of basic living (lowest) 0.83 (0.39-1.79) 3.16 (0.69-14.52)
Occupation  Service & sales workers (ref: Non-manual) 1.40 (1.06-1.85) 5.44 (1.86-15.95) **
Manual 1.26 (0.96-1.65) 3.65 (1.12-11.89)
QOutside the workplace 0.88 (0.52-1.46) 2.06 (0.73-5.86)
House ownership  Yes (ref: No) 1.03 (0.84-1.27) 1.12 (0.62—2.05)
Living with other adult adults other than parent (ref: no other adult) 1.00 (0.74-1.35) 0.50 (0.20-1.30)
one or both parents 0.99 (0.67-1.46) 2.50 (0.88-7.05)
Any of the three diseases
Single (ref: partnered) 1.39 (0.91-2.15) 1.73 (1.33-2.25) **

(Continued)
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Table 4. (Continued)

Fathers (n=5155) Mothers (n =6869)
OR' (95% Cl) OR' (95% CI)
Number of chronic disease (continuous) 1.17 (1.04-1.32) * 1.20 (1.07-1.35) **
Education <Middle school (ref: >College) 1.70 (1.26-2.30) ** 1.85 (1.41-2.43) ***
High school 1.30 (1.08-1.56) * 1.19 (1.00-1.41)
Income quartile Q3 (mid-high) (ref: High) 117 (0.93-1.47) 1.12 (0.90-1.39)
Q2 (mid-low) 1.07 (0.85-1.34) 1.31 (1.04-1.63)
Q1 (Low) 1.10 (0.85-1.42) 1.59 (1.26-2.01) **
Recipients of basic living (lowest) 1.62 (0.93-2.85) 2.13 (1.38-3.29) **
Occupation  Service & sales workers (ref: Non-manual) 1.35 (1.08-1.68) * 1.56 (1.21-1.99) **
Manual 1.15 (0.93-1.43) 1.07 (0.81-1.41)
Outside the workplace 1.40 (0.99-1.99) 1.36 (1.11-1.66) *
House ownership  Yes (ref: No) 1.12 (0.94-1.33) 1.19 (1.02-1.39)
Living with other adult adults other than parent (ref: no other adult) 0.93 (0.73-1.19) 1.07 (0.88-1.29)
one or both parents 1.26 (0.91-1.74) 1.80 (1.26-2.57) **

*p<0.05,
**p<0.01,
*%%p<0001

(p values were adjusted by Bonferroni method, being multiplied by four, the number of outcome variables)
TMutually adjusted for all variables listed in the table and additionally for age, number of children, and age of the youngest child

https://doi.org/10.1371/journal.pone.0182943.t1004

Discussion

This study revealed that single parents had poorer mental health than partnered parents using
a representative sample from South Korea. Single fathers, as well as single mothers, experi-
enced significantly more suspicious depression and suicidal ideation than partnered counter-
parts. This finding corresponded to our previous study of single fathers from a single urban
community in South Korea [13]. In terms of suspicious depression and suicidal ideation, single
mothers have the highest prevalence, followed by single fathers, partnered mothers, and part-
nered fathers. This is consistent with previous studies in South Korea and Western countries
[3, 5, 6, 13]. Single mothers have been regarded as one of society’s most vulnerable groups. Sev-
eral factors have been proposed to explain the higher prevalence of mental health problems
among single mothers, including financial problems, unemployment, lack of social support,
and the burden of caring for children [17].

The prevalence of suspicious depression and suicidal ideation among single fathers was
higher than partnered fathers and partnered mothers. It is well known that men are at greater
risk of suicide. Male depression can be hidden [18] or under-diagnosed by traditional mea-
sures [19, 20]. Men are less likely than women to seek help [21, 22]. Therefore, in consideration
of the prevalence of suspicious depression and suicidal ideation among single fathers, we
should pay more attention to single fathers’ mental health.

The prevalence of alcohol dependence was much higher among fathers (16.6% of single and
12.1% of partnered) than mothers (3.3% of single and 1.1% of partnered), but the ORs of alco-
hol dependence were much higher among single mothers (OR 3.06, p = 0.002) than single
fathers (OR 1.37, p = 0.237). This result is consistent with a previous study that reported signif-
icantly higher scores of alcohol problems in single than partnered mothers [10, 23]. Jose et al.
reported negative life events (e.g., crime victim, decrease in financial position, divorce, or
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reporting two or more negative life events) were positively associated with heavy drinking
among men, and chronic stressors (e.g., unfavorable marital status and unfavorable employ-
ment status) were also related to heavy drinking among both men and women [24]. Yankofsky
et al. suggested that alcohol is used to reduce self-awareness, perceptions of negative feedback,
and negative self-evaluations [25]. Therefore, single mothers suffering from more stressors
and negative social discriminations might have higher ORs than single mothers. These results
suggest alcohol problems are an important mental health problem that should be observed and
carefully addressed in single mothers, even though the prevalence is not very high.

To our knowledge, this is the first study in Asia to estimate the contribution of factors,
including socioeconomic status, to the excess risk of mental health among single parents. We
found that SES explained 55.9% of the differences of suspicious depression and 62.1% of sui-
cidal ideation between single and partnered fathers and about 39.3% and 50.6% of the differ-
ences of those between single and partnered mothers. Additionally, SES explained 75.1% of the
excess risk for alcohol dependence among single mothers. SES explained more of the excess
risk of poor mental health, except for alcohol dependence, among single fathers than single
mothers. Physical illness and living without other adults made only minor contributions to
single parents’ mental health. Tobias et al. reported that SES explained approximately 30% of
the excess risk among single parents for mood disorder, substance disorder, any disorder, and
50% for suicidal ideation [7]. Cairney et al. estimated that 40% of single parents’ excess risk
could be attributed to the joint effect of stress and perceived lack of social support [26]. In a
study of Korean single mothers, the proportion of the excess risk of self-reported poor health
among single mothers was approximately 40%, similar to this study [3]. This considerable con-
tribution of low SES might be attributable to economic crises in South Korea. South Korea
experienced a severe economic crisis in the late 1990s [27]. Additionally, the financial chaos
that began in 2007 developed into a full-blown economic crisis in many countries. Economic
crisis and financial hardship have resulted in a large number of single parent families due to
divorce, separation, disappearance, or suicide. Economic crisis likely increased the social
exclusion of vulnerable groups, including children, young people, single parent families,
unemployed, minorities, migrants, and elderly [4]. Korean society has become economically
polarized since the economic crisis [28]. Therefore, we hypothesized that the difference in
mental health between single and partnered parents in South Korea would have been relatively
more affected by socioeconomic states.

There are few mental health studies in which both fathers and mothers were included, and
the EFs by each factors were assessed separately by fathers and mothers or compared, and
those results were not consistent. Cooper et al. (2005) found that single fathers did not have as
low SES as single mothers, and SES did not explain the excess rates of psychiatric morbidity
among single fathers. Collings et al. found that the differences between single and partnered
parents’ psychological distress, measured as a continuous scale about anxiety and depressive
symptoms in the preceding four weeks, was larger among mothers, but was nearly fully
explained by SES among both fathers and mothers [5]. On the other hand, a Canadian study
by Wade et al. showed that the excess risk of having any psychiatric disorder among single
mothers was higher than that of single fathers, but the proportion explained by SES was much
larger among fathers (37%) than mothers (14%), which is the most similar to the present
study, where the poor mental health of single fathers was also more largely explained by SES
than that of single mothers. This might also be attributable to economic crisis in South Korea.
Men are at a particularly increased risk of mental health problems and death due to suicide or
alcohol abuse during times of economic adversity [29-31]. Generally, women suffer from a
higher risk of lower income or social exclusion than men. However, the current economic cri-
sis has reduced the sex gap in income (i.e., increased men’s risks of lower income more than
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women’s) rather than reducing the latter [32]. Additionally, single fathers may receive lower
levels of social support than single mothers in South Korea because most material, social, and
mental support programs from government and social support group focus on single mothers,
and men do not consistently report psychosocial problems and distress [33, 34]. Therefore, the
effect of low SES might be larger among men than women, and the difference in mental health
between single and partnered parents could be explained more among men.

Physical illness makes only a minor contribution to single parents’ excess risk for any men-
tal disorder. This might be due to the relatively young age of our sample, which ranged from
30 to 59 years, and the small number of single parents with chronic physical illness in our sam-
ple. This finding is consistent with Tobias et al.’s study that reported that poor physical health
explained approximately one-tenth of the excess risk.

Living with parents or other adults, as a proxy measure for social support, explained 10-
20% of the excess mental health risk of single parents. However, on the contrary to our expec-
tation, living with parents was positively associated with the risk of poor mental health (OR
1.55-2.50), while living with an adult other than a parent was not associated with it. In other
words, a co-resident parent or adult was not an adequate proxy measure of social support.
Prior explanation of the difference between single and partnered parents by social support was
not consistent according to countries, parental sex, and instruments. Wade et al. assessed social
support measuring tangible support, affection, positive social interaction, and emotional-infor-
mational support [6, 35]. They showed that social support moderated the difference in mental
health between single and partnered fathers, but not between single and partnered mothers. In
a Britain study by Cooper et al [12], perceived social support assessed from seven questions did
not explain the excess rates of psychiatric morbidity in single parents, especially in fathers. Co-
resident adults may also have heterogeneous effects according to the subject’s age, sex, and
socioeconomic status, as well as the co-resident’s number, sex, age, health status, and closeness
or relationship with the single parents. Tobias et. al. reported in a study of New Zealand that
lack of a co-resident adult in the household explains approximately one-quarter of the contri-
bution to the excess mental health risk of single parents [7] and emphasized that not having
another household adult is nearly as important a risk factor as low SES. Kim et al. used having
natural parents alive as one proxy measure of social support in a study of Korean mothers aged
20-64 years. This was associated with a low risk of poor mental health among single mothers,
but accounted for only 3.18% of the difference between single and partnered mothers in poor
health risk. Living with parent/other adult in our study is not different from that of Tobias
et al,, but from that of Kim et al. in use of co-residence or aliveness of their parents. Our find-
ing that the social support from living with parent did not reduce the risk of poor mental health
among single parents and rather played a role as a risk factor, which could be explained by
some reasons within a special context in Korea: 1) housing purchase price has increased con-
stantly, 2) lease deposit and monthly rent price increases have put great pressure on disadvan-
taged groups since 2009. Therefore, living with parents might reflect low SES as they cannot
afford to have separate living places or they need to share any socioeconomic support from
the community or society. It might also reflect the dependence on their own parents due to
health problems or denote the greater need for childcare and housekeeping for single parents.
Although parents gave social support and physical help to single parents and their children,
it might not be enough to overcome the effect of lower SES and the heavier burden from the
greater need. Living with parents was shown as a risk of poor mental health. Therefore, living
with parent should be considered as a sort of low SES or other type of hardship, and social sup-
port in South Korea needs to be assessed by a more specific instrument.

The major limitations of this study are as follows. First, our study was based on simplified
and self-reported questionnaires. Such questionnaires impose real limits on the objective
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evaluation of symptoms. Moreover, recall biases and denials must be considered. Depressed
mood and suicidal ideation were evaluated by very simplified questions. The limitations of
this measure are as follows. There is a possibility that participants who were assessed having
depression might include participants temporarily depressive or labile by daily life stressor.
In that case, our results might report more gender differences in depression and have lower
diagnostic accuracy than using the diagnosis of depression based on DSM-IV. However, it
has strengths. A single question about depressive mood over a relative short period (two
weeks) might decrease the possibility of reverse causality from having depression to single
parenthood than using the diagnosis of depression based on DSM-IV. Wittchen et al.
reported that a single question to screen for major depression have a modest impact on the
recognition of depression in general population [36]. Several studies also reported that they
are very meaningful and world-wide screening questions for detecting those symptoms [37,
38]. Additionally, it is very brief. It helps save time for a nationwide survey [36]. Second, this
study employed cross-sectional design, which precluded the ability to determine the causal
relationships from single parenthood to mental health to socio-demographic factors. The
mental status over a relative short period (two weeks or one year), based on population
screening (not on psychiatric diagnosis), and a presumable and generally acceptable
assumption that the parent without a mental disorder would have taken the responsibility
for bring up children could support the pathway leading from single parenthood to having
poor mental status as a main causal direction. Nevertheless, it was possible that the mental
status measured was the relapse or worsening of chronic mental disorder or that the one
with a mental disorder might have been left with the children. Furthermore, on the basis of
the potential relationship between SES and single parenthood (both cause and result), the
contribution (explained fraction) of low SES to the relationship between parenthood and
mental health status might have been made by the role of both confounder and mediator.
Although we can presume that the role as confounder was larger, the confounding and the
mediating effects cannot be differentiated in this study with a cross-sectional design. Finally,
we used living with parent/adult as a proxy measure of social support, but it was not a predic-
tive factor of mental health. This might be caused by not considering the demographic and
physical conditions of the co-resident parent/adult or by misclassification due to nonpartici-
pation in the survey of the study subjects’ parents. Furthermore, co-residing parent/adult
might denote a heavier burden of life rather than social support. Therefore, we need to better
understand if living with parent/adult is a proxy of harder life condition, unlike our original
perception.

However, our study has strengths. First, we used a large and nationally representative sam-
ple of both single and partnered parents. Second, to our knowledge, this is the first study to
report the contribution of SES, physical illness, and living with parent/adults to differences in
mental health in Asia.

Conclusion

This study revealed that single parents have poorer mental health than partnered parents,
explained mainly by low SES. Because the mental health of single parents can be recognized
by screening, we suggest that the responsible community office address the SES of single
parents. Although lower SES is an important explaining factor of poorer mental health in sin-
gle parents, there remain other unexplained factors that affect mental health. Therefore, we
should pay proper regard to finding other factors affecting mental health and to establishing
policy for supporting single parents.
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