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a b s t r a c t

Background: In contemporary China, most parents are dual-earner couples and there is only one child in
the family. We aimed to examine the associations of parents’ work stress with suicidal ideation among
the corresponding adolescent. We further hypothesized that low parental support experienced by ad-
olescents may mediate the associations.
Methods: Cross-sectional data from school students and their working parents were used, with 907
families from Kunming City, China. Stress at work was measured by the effortereward imbalance
questionnaire. Perceived parental support was assessed by an item on parental empathy and their
willingness to communicate with the adolescent. Suicidal ideation was considered positive if students
reported thoughts about suicide every month or more frequently during the previous 6 months. Logistic
regression was used to examine the associations.
Results: We observed that parents’ work stress was positively associated with low parental support,
which was in turn associated with adolescent suicidal ideation. The odds ratio for parents’ work stress
and adolescent suicidal ideation was 2.91 (95% confidence interval: 1.53e5.53), and this association was
markedly attenuated to 2.24 (95% confidence interval: 1.15e4.36) after additional adjustment for
parental support. Notably, mothers’ work stress levels exerted stronger effects on children’s suicidal
ideation than those of fathers.
Conclusion: Parents’ work stress (particularly mother’s work stress) was strongly associated with ado-
lescent’s suicidal ideation, and the association was partially mediated by low parental support. These
results need to be replicated and extended in prospective investigations within and beyond China, in
order to explore potential causal pathways as a basis of preventive action.
� 2016, Occupational Safety and Health Research Institute. Published by Elsevier. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Suicidal ideation has been defined as “any self-reported
thoughts of engaging in suicide-related behavior” [1]. Although it
represents a state of enhanced susceptibility to emotional crisis and
self-harm activity rather than a direct behavioral attempt, suicidal
ideation was found to increase the risk of future suicidal attempt
and suicide, especially in adolescence, which represents a poten-
tially critical period in one’s life course [2e4]. In view of the fact

that suicide is a prominent cause of adolescent mortality world-
wide [5], it is of interest to explore the wider socio-environmental
conditions that may contribute to the occurrence of suicidal idea-
tion. For the following reasons, China represents a special case in
this context: first, as far as reliable data are available, adolescent
suicide rates in this country appear to be remarkably high, i.e., 6.7/
100,000 young persons aged 15e19 years, in comparison with 5.0/
100,000 in Japan and 4.0/100,000 in the UK, for example [5,6].
Secondly, as a consequence of the imposed one-child policy of
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reproduction, Chinese children and adolescents are confronted
with high expectations from their parents of growing up success-
fully, especially with regard to academic achievement [7]. This
mental and emotional pressure often leads to reduced wellbeing
andmental distress [8,9]. Thirdly, a vast majority of parents living in
urban areas in China are dual-earner couples, such that more than
90% of mothers are working full- or part-time [10]. In line with
extensive reviews, psychosocial family environments are crucial to
children’s and adolescents’ developmental health [11], including
suicidal risks [12]. According to a recent meta-analysis this holds
particularly true in China [13].

Earlier research has demonstrated that the employment status
and stressful working conditions of parents, and specifically fathers’
adversity, exert negative effects on children’s wellbeing andmental
health, including suicidal ideation and suicidal attempt [14e20].
However, most of these studies, which were mainly conducted in
Western societies, have focused on fathers’ employment and work
environment as potential risk factors. Therefore, there is a lack of
investigations on working parental couples. Internationally, hus-
bands seem to consistently fulfill the role of the family’s bread-
winner [21], while the wives’ role shows more variation across
countries and settings [22]. InmanyWestern countries, for instance,
mothers often quit their job or switch to part-time employment
during the period of child rearing. By contrast, in China, mothers
generally remain in their original jobs. Data from the International
Labor Office indicate that the average participation rate of women’s
employment is> 90% in China, while the corresponding numbers in
remaining Asian countries as well as Africa, North America, and
Europe are substantially lower [10]. In addition, a large cross-
country study found that Chinese men are at the top rank con-
cerning less engagement in housework [23]. Accordingly, China
offers a special case for this research, compared with their spouses,
Chinese mothers play the primary role of homemakers; at the same
time they are additionally exposed to pressure from work [24,25].
This combined workload has been shown to increase the burden of
Chinese women’s work-related disease [26,27].

Considering the assessment of stressful working conditions,
previous studies often applied questionnaire scales measuring the
demand-control model of job strain [14e17,19]. This model defines
stressful work in terms of a combination of high quantitative de-
mands and low task-related control [28]. A complementary model,
effortereward imbalance, was shown to be of similar importance
[29]. This model posits that a mismatch between high efforts spent
and low rewards received in turn in a contractual exchange, such as
thework contract, generatesnegative emotions andassociated stress
with adverse long-termconsequences forhealth [30]. Thesenegative
effects are due to the proposition that a basic “grammar” of social
exchange, the reciprocity of “give” and “take,” is violated. Reward
frustration at work is experienced at the level of wage and salary, of
social status (promotion prospects, job security), and of
achievement-based appreciation or esteem. A psychometrically
validatedquestionnairemeasuringeffortereward imbalance atwork
in Chinese language has been developed [31]. Following the pre-
dictive utility of this measure in previous epidemiologic studies in
China [27,32], we included a test of this model in the present study.

To provide a convincing conceptual scheme linking parents’
work stress and support with adolescents’wellbeing we rely on the
family systems theory proposed by Cox and Paley [33]. This
approach considers the role of family as a hierarchically organized
system composed by smaller subsystems (parents and children)
and linked to more distant systems (such as work environments
and employment arrangements). Accordingly, changes in the con-
dition of one family member or in the patterns of relationships
among them may affect the functioning of other members [33].
Along these lines several studies, mostly conducted in Western

societies, tested the hypothesis that parental stress originating
from adverse work compromised their ability to provide appro-
priate social support to their children and adolescents [34e38].
Subsequently, this lack of support may turn out to be a risk factor of
adolescent suicidal behaviors [39e42], though the mechanism is
not fully understood. The literature shows that low parental sup-
port might influence children’s sense of their own identity and
autonomy [43]; and poor support from parents is associated with
mental disorders in children (e.g., depression and anxiety) [44] and
with victimization from bullying at school [45]. The findings have
also been replicated in China [13] and all the above-mentioned
mediators and/or moderators may contribute to suicidal behaviors.

In this study, we set out to analyze the associations of fathers’ and
mothers’ stress at work, as measured by the effortereward imbal-
ance model, with adolescents’ suicidal ideations, and to explore a
potential mediating role of low parental social support. These as-
sociations are framedwithin the family systems theory [33], and, for
the first time, are tested in a large sample of Chinese families with
urban dual-earner couples. The following hypothetical models will
be tested: (1) parents’ work stress is associated with low parental
support; (2) low parental support is associated with children’s sui-
cidal ideation; (3) parents’ work stress is associated with children’s
suicidal ideation; and (4) low parental support mediates the asso-
ciation betweenparents’work stress and children’s suicidal ideation.

2. Materials and methods

2.1. Study sample

This cross-sectional study was conducted in four public schools
in Kunming City, China. In order to balance socioeconomic in-
equalities, these four schools were randomly selected from areas
representing different levels of socioeconomic development among
a total of 26 public schools scattered within the city. Three of the
four schools taught students in Grades 7 through 12, and one school
had students in Grades 10 through 12 only. We randomly selected
one class from every grade in every school to participate in our
study, resulting in a total of 21 classes included. A total of 1,249
students together with their parents from 21 classeswere invited to
participate. With support from the local education authority, a
trained researcher from the University majoring in public health
visited the classes to explain the study and distribute question-
naires (see below) to the students. The students who agreed to
participate in our survey completed the adolescent questionnaires
in the classes [46]. Then students took the parental questionnaires
home and asked their parents for participation. In total, 1,089 nu-
clear families (1 working father, 1 working mother, and 1 studying
adolescent) returned the questionnaires within 1 week (response
rate 87.19%). All participants (fathers, mothers, and adolescents)
gave individual written informed consent prior to their inclusion in
the study, and both parents gave permission for their child’s
participation. The current report is based on a sample of 907 fam-
ilies withoutmissing values.We have no indication that this sample
was biased in terms of selection criteria, i.e., the characteristics of
the excluded families did not differ significantly from those of the
remaining families (data not shown). The results of the study
entirely limited to adolescent questionnaires investigating corre-
lates of suicidal ideation without use of parental data were pub-
lished previously [46]. This current contribution, for the first time,
analyzed the data of parental questionnaires linking to children’s
suicidal ideation, with a two-generation familial approach. This
study protocol was approved by the Ethical Committee of the
Kunming Medical University, and has been performed in accor-
dance with the ethical standards laid down in the 1964 Declaration
of Helsinki and its later amendments.
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2.2. Measures

Parents’ work stress was measured by the original, psycho-
metrically validated effortereward imbalance (ERI) questionnaire
at work [30], whereas the well-tested Chinese version was used
in our study [31], assessing “effort” by six items (Cronbach a co-
efficient 0.70) and “reward” by 11 items (Cronbach a coefficient
0.78). Due to space restriction of the survey questionnaire, the
intrinsic scale, “overcommitment” was not included in this current
study. According to a predefined algorithm, a ratio between the two
scales “effort” and “reward” (weighted by item numbers) was
calculated in order to quantify the degree of mismatch between
high “cost” and low “gain” at individual level. Based on solid evi-
dence, the reduction of continuous data of this ratio to a dichoto-
mous variable, where scores exceeding 1.0 represent a state of high
stress, was applied in this analysis [30]. This approach enabled us to
define two dichotomized work stress variables (high vs. low stress)
from fathers and mothers, respectively. Subsequently, a combined
variable for parents’ work stress was developed containing the
following four categories: (1) father low work stress þmother low
work stress (reference group); (2) father high work stress þmother
low work stress; (3) father low work stress þmother high work
stress; (4) father high work stress þmother high work stress. These
categories were used in all analyses of the full sample of families.

Parental support was measured by one single item and reported
by adolescents: “In general speaking, my parents understand me,
and would like to communicate with me about my problems and
worries.” The response categories were “strongly disagree,”
“disagree,” “agree,” and “strongly agree.” Adolescents answering
with “strongly agree” or “agree” were classified as a group with
high parental support, otherwise with low parental support. The
item on parental support was modified and derived from one item
of “During my first 16 years, my father/mother understands my
problems and worries”which had the highest factor loading on the
“Care” scale from the Parental Bonding Instrument [47], which has
beenwidely used in Europe adolescents based on theWorld Health
Organization collaborative cross-national survey of Health
Behavior in School-aged Children [48].

Suicidal ideationwasmeasured by a single question, “During the
last 6 months, did you ever think about suicide?” The response
categories were “rarely or never,” “about every month,” “about
every week,” “more than once a week,” “about every day.” Ado-
lescents indicating “about every month” or more frequently were
considered to have suicidal ideation. This latter decision was based
on information available from previously conducted studies, in
particular the USA Youth Risk Behavior Survey [49], the European
School Survey Project on alcohol and other drugs [50], and the
Global School-based Student Health Survey [51].

In addition, information on fathers and mothers (age, employ-
ment, education, and self-rated health), and adolescents (age, sex,
grade, smoking, alcohol drinking, physical activity, family wealth,
and self-rated health) was collected (Table 1). These variables were
included as covariates in multivariate regression models for sta-
tistical adjustment, as indicated by earlier systematic reviews
conductedwith an international focus [12], or with a focus on China
[13], age, sex, family structure, family socioeconomic status, family
members’ health, parents’ employment and working conditions,
and children’s unhealthy behaviors have been identified as risk
factors of suicidal phenomena during adolescence.

2.3. Statistical analysis

In order to examine the associations between fathers’ and
mothers’ ERI at work and children’s suicidal ideation mediated by
parental support, the four-step mediation analysis was applied

according to the recommendations by Baron and Kenny [53], using
the entire sample. Therefore, we ran the following logistic regres-
sion models to explore the hypothesized associations depicted in
Fig. 1. Step 1: we examined the association of parents’ ERI at work
with parental support, as perceived by the corresponding adoles-
cent; Step 2: we assessed whether parental support was linked to
their adolescents’ suicidal ideation; Step 3: we investigated
whether parents’ ERI at work was related to the prevalence of
suicidal ideation; and Step 4: whether this association was atten-
uated after adjustment for parental support. The results are dis-
played as odd ratios (ORs) and 95% confidence intervals (CIs), four
logistic regression models were calculated for crude analysis, and
another four multivariate logistic regression models were applied
for adjustment for relevant covariates (see above paragraph).

Briefly, if one or more of the associations examined in Steps 1e3
did not attain statistical significance, it was usually concluded that
mediation was unlikely present. If associations from Steps 1e3
were however significant, Step 4 of the analytical process was
conducted. The extent of attenuation of the association by adjust-
ment for the putativemediator (Step 4 vs. Step 3) was then assessed
which was considered to reflect the extent of mediation. If the
attenuated association in Step 4 was no longer significant, the
finding suggests complete mediation; if the attenuated association
in Step 4 was still significant, then partial mediation was indicated
[53]. The indirect effect was a quantitative measure representing
the amount of mediation [53]. In order to test its statistical signif-
icance, the corresponding 95% CI needed to be calculated, and an
increasingly popular approach to this was bootstrapping. If the 95%
CI did not contain zero, the indirect effect was considered statisti-
cally significant. Thus, the size of the indirect effect and the bias-
corrected 95% CI were obtained through bootstrapping tech-
niques with 1,000 replications. Doing so, we used a SPSS (SPSS Inc.,
Chicago, IL, USA) macro syntax called “PROCESS,” which had been
provided by Hayes to expand mediation analyses to multi-
categorical independent variables (i.e., parents’ work stress in our
study) [54]. We confirmed the model fit with the HosmereLeme-
show goodness-of-fit test. In all cases, appropriate model fits of the
data were indicated (p > 0.05). Analyses were performed with the
statistical program SPSS version 23 (SPSS Inc.).

3. Results

Table 1 shows the main characteristics of the study participants.
Among adolescents, sex and grade were equally distributed, more
than 70% of students were physically inactive, nearly 20% had some
experience with alcohol drinking, but few adolescents smoked;
more than 90% reported high or average family wealth, and good or
fair health; about one third of the students indicated that they
experience low social support from their parents; the overall 6-
month prevalence rate of suicidal ideation was 10.2% among ado-
lescents. Among parents, nearly 40% had received college education
or above, about 30% experienced precarious employment (tempo-
rary or part-time work); more than 90% rated their health as good
or fair. Regarding effortereward imbalance at work, 42% of parents
reported a high work stress level.

As shown in Table 2, associations among parents’ ERI at work,
perceived parental support, and adolescent’s suicidal ideation
remained robust throughout the adjustment procedure. Compared
with bothparentswith lowwork stress, both parentswith highwork
stress were associated with a substantially increased odds of dis-
playing low social support, as perceived by their adolescent children
(OR¼ 3.76, Step 1). We observed that mothers’ work stress seemed
to have a stronger effect on low parental support than was the case
for fathers’ work stress. Importantly, low parental support was
associated with an almost three-times increased OR of suicidal
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ideation in adolescents (OR¼ 3.08, Step 2), and the samewas true for
joint parental work stress (OR¼ 2.91, Step 3). After additional
adjustment for parental support, the ORwasmarkedly attenuated to
2.24 (Step 4). Still, mothers’ high work stress exerted a stronger
contribution to the risk of suicidal ideation than fathers’work stress.
The lower boundsof the 95%CIs for the indirect effects exceeded zero
[fathers’ high work stress only: indirect effect ¼ 15.53% (95%
CI¼ 4.92%, 30.36%); mothers’ high work stress only: 23.38% (7.97%,
42.91%); both parents’ high work stress: 27.82% (10.36%, 46.87%)],
indicating significantly partial mediation. Thus, low parental social
support adds a rather modest contribution towards explaining as-
sociations of parents’work stresswith adolescents’ suicidal ideation.

4. Discussion

In the present study we demonstrated substantial associations
of parents’ psychosocial stress at work with prevalence of their
adolescents’ suicidal ideation that, in part, are mediated by low
perceived parental social support. Suicidal ideation is thought to
reflect states of hopelessness and despair generated from a wide
range of individual and macro-sociocultural settings, including a
familial atmosphere where prospects of growth and success are
largely absent [1e3]. The study was located in the particular
context of an urban population in China where dual-earning cou-
ples are frequently and simultaneously exposed to work-related

Table 1
Characteristics of the study sample (N ¼ 907 families)

Variables Mean � SD or n (%)

Father’s variables*
Age Y 43.3 � 3.8
Education High school or below 523 (57.7)

College or above 384 (42.3)
Employment Precarious (temporary or part-time work) 251 (27.7)

Nonprecarious 656 (72.3)
Self-rated health Good 581 (64.1)

Fair 304 (33.5)
Poor 22 (2.4)

Effortereward imbalance at work Low (ERI ratio � 1) 522 (57.6)
High (ERI ratio > 1) 385 (42.4)

Mother’s variables*
Age Y 41.1 � 3.4
Education High school or below 563 (62.1)

College or above 344 (37.9)
Employment Precarious (temporary or part-time work) 300 (33.1)

Nonprecarious 607 (66.9)
Self-rated health Good 495 (54.6)

Fair 381 (42.0)
Poor 31 (3.4)

Effortereward imbalance at work Low (ERI ratio � 1) 529 (58.3)
High (ERI ratio > 1) 378 (41.7)

Adolescent’s variablesy

Age Y 15.9 � 1.8
Sex Boys 429 (47.3)

Girls 478 (52.7)
Grade Middle schools (Grade 7e9) 424 (46.8)

High schools (Grade 10e12) 483 (53.2)
Smoking No 849 (93.6)

Yes 58 (6.4)
Alcohol drinking No 730 (80.5)

Yes 177 (19.5)
Physical activity Active 263 (29.1)

Inactive 644 (70.9)
Family wealth High 377 (41.6)

Average 468 (51.6)
Low 62 (6.8)

Self-rated health Good 576 (63.5)
Fair 285 (31.4)
Poor 46 (5.1)

Parental support High 620 (68.4)
Low 287 (31.6)

Suicidal ideation No 814 (89.8)
Yes 93 (10.2)

* Measures of father’s/mother’s covariates: Age:, continuous measure (years); Employment, precarious (temporary contract or part-time work) versus nonprecarious
(permanent contract and full-time work); Education, 4-point Likert scale of “Below high school”, “High school,” “College and university,” and “Master or doctor” (“Below high
school” or “High school” were grouped as “High school or below”; “College and university” or “Master or doctor” were grouped as “College or above”); and Self-rated health,
one single question “Overall, how would you rate your health?” with 5-point Likert scale of “Excellent,” “Very Good,” “Good,” “Fair,” “Poor,” and “Very Poor” (“Excellent” or
“Very Good” or “Good” were grouped as “Good”; “Fair” was grouped as “Fair”; “Poor” or “Very Poor” were grouped as “Poor”).

y Measures of adolescent’s covariates (samemeasures as theWorld Health Organization collaborative cross-national survey of Health Behavior in School-aged Children [52].
Age, continuous measure (years). Gender, boys versus girls. Grade, middle schools (Grade 7e9) versus high schools (Grade 10e12). Smoking, one single question “At present,
how often do you smoke tobacco?”with 4-point Likert scale of “I do not smoke,” “Less than once a week,” “At least once a week, but not every day,” and “Every day” (“I do not
smoke”was grouped as “No”; “Less than once a week” or “At least once a week, but not every day” or “Every day”were grouped as “Yes”). Alcohol drinking, one single question
“At present, how often do you drink anything alcoholic?”with 4-point Likert scale of “I do not drink,” “Less than once a week,” “At least once a week, but not every day,” and
“Every day” (“I do not drink”was grouped as “No”; “Less than once aweek” or “At least once aweek, but not every day” or “Every day”were grouped as “Yes”). Physical activity:
one single question “Over a typical or usual week, on howmany days are you physically active for a total of at least 60minutes per day?”with 8-point Likert scale of “0 day,” “1
day,” “2 days,” “3 days,” “4 days,” “5 days,” “6 days,” and “7 days” (“3 days” or “4 days” or “5 days” or “6 days” or “7 days” were grouped as “Active”; “0 day” or “1 day” or “2
days”were grouped as “Inactive”). Family wealth: one single question “Howwell off do you think your family is?”with 5-point Likert scale of “Very well off,” “Quite well off,”
“Average,” “Not very well off,” and “Not all well off” (“Very well off” or “Quite well off” were grouped as “High”; “Average” was grouped as “Average”; “Not very well off” or
“Not all well off” were grouped as “Low”). Self-rated health: one single question “How would you say your health is?” with 4-point Likert scale of “Excellent,” “Good,” “Fair,”
and “Poor” (“Excellent” or “Good” were grouped as “Good”; “Fair” was grouped as “Fair”; “Poor” was grouped as “Poor”).
ERI, effortereward imbalance; SD, standard deviation.
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stress [55], and where adolescent children face a major pressure
from parents to perform successfully at school, in view of their
potential social upward mobility [7]. The 10.2% prevalence rate of
suicidal ideation in our study is in accordance with estimates from
other population-based investigations, which have generally sug-
gested that prevalence rates of suicidal ideation in adolescents
ranged between 10% and 20% [50,51,56]. Notably, the lower bound
of this estimated prevalence range may be somewhat lower in
China (i.e., 5e20%) [57e59].

According to the family systems theory [33], changes in the
conditions of one family member would affect the other mem-
bers within the system. Our results lend support to this notion, in
line with the previous studies [14e19,34e38]. However, those
investigations, performed in the context of Western societies,
either focused exclusively on fathers [14e16], or found mixed
results for fathers and mothers [17,19,34]; notably, most studies
maintained that compared with mothers, the fathers’

employment status and working conditions play a crucial role in
affecting both parental support and children’s wellbeing [18,35e
38]. By contrast, our findings from China suggest that the role of
mothers is more important in this regard. This unexpected
finding can be explained by the Chinese culture of traditional sex
roles where fathers act mainly as bread-winners and mothers
primarily as homemakers, with additional labor market obliga-
tions. Beyond personal achievement, male career success is
thought to reflect the honor and fame of his family. Therefore,
men generally profit from their exclusive devotion to work. This
is not the case for married Chinese women who are expected to
cope with the double burden of home and family work and paid
work. Under these conditions, mothers may be less capable and
sensitive to respond to their children’s need for care, attention,
and love. Frustrated expectations more easily give rise to conflicts
between adolescent children and their overburdened mothers
[24,25].

Table 2
Associations [odds ratio and 95% confidence interval (CI)] among parents’ effortereward imbalance at work, parental support, and adolescent’s suicidal ideation
(N ¼ 907 families)*

Independent variables Crude mediation analysis Adjusted mediation analysisy Indirect effect (95% CI)
with full adjustment

Dependent variables Dependent variables

Low parental support (Step 1) Low parental support (Step 1)

Parents’ ERI at work Father low þmother low 1 1 e
Father high þmother low 2.64 (1.74, 3.99) 2.70 (1.75, 4.17) e
Father low þmother high 3.35 (2.22, 5.06) 3.27 (2.13, 5.03) e
Father high þmother high 3.97 (2.69, 5.84) 3.76 (2.49, 5.66) e

Suicidal ideation (Step 2) Suicidal ideation (Step 2)

Parental support High 1 1 e
Low 3.28 (2.12, 5.09) 3.08 (1.90, 4.98) e

Suicidal ideation (Step 3) Suicidal ideation (Step 3)

Parents’ ERI at work Father low þmother low 1 1 e
Father high þmother low 1.65 (0.82, 3.34) 1.68 (0.79, 3.57) e
Father low þMother high 3.08 (1.64, 5.78) 2.64 (1.34, 5.19) e
Father high þmother high 3.41 (1.89, 6.15) 2.91 (1.53, 5.53) e

Suicidal ideation (Step 4) Suicidal ideation (Step 4)

Parents’ ERI at work Father low þmother low 1 1 Reference
Father high þmother low 1.34 (0.66, 2.75) 1.27 (0.58, 2.80) 15.53% (4.92, 30.36)
Father low þMother high 2.40 (1.26, 4.58) 2.22 (1.11, 4.42) 23.38% (7.97, 42.91)
Father high þmother high 2.55 (1.38, 4.69) 2.24 (1.15, 4.36) 27.82% (10.36, 46.87)

* Logistic regression.
y Adjusted mediation analysis: adjustment for the variables among both fathers and mothers (age, employment, education, and self-rated health), and variables among

adolescents (age, sex, grade, smoking, alcohol drinking, physical activity, family wealth, and self-rated health).
ERI, effortereward imbalance.

Fig. 1. Model of the mediating role of low parental support on the association between parents’ effortereward imbalance at work and adolescent’s suicidal ideation. ERI, effort-
reward imbalance; SI, suicidal ideation.
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This study has several limitations. Given its cross-sectional
design we cannot draw any conclusion concerning the causal di-
rection of observed associations. Owing to the complexity of the
research question we addressed, various reverse or bidirectional
associations are conceivable. For example, children’s psychological
dysfunctions and mental disorders which are associated with sui-
cidal phenomena might exert negative effects on the parentechild
relationships, thereby resulting in increased family-related stress
[60]. Through the pathway of family-to-work conflict, such family
stress may in turn translate into higher parental work stress [61]. In
addition, as data on psychosocial stress and suicidal ideation were
based on self-reported information at least associations of parental
support and suicidal ideation among adolescents may be suscep-
tible to common method variance [62]. Furthermore, the incon-
gruence of temporality for the three key variables of our study
might add to the difficulty of demonstrating an association of
stressful conditions (parents’ present work stress; parental support
experienced over a longer period) with suicidal ideation (during
the past 6 months), evenwithin the restrictions of a cross-sectional
study. A second limitation concerns the restricted control of con-
ditions under which questionnaires were answered among parents.
While adolescents’ questionnaires were completed at school, the
parents’ modes of responding could not be monitored. Neverthe-
less, due to the culturally high concerns of Chinese parents to their
children’s academic success [7], we assume that the majority of the
parents would volunteer to participate. Additionally, the potential
informal pressure resulting from a motivating letter signed by the
local education authority may have strengthened the proliferation
of reliable information. Thirdly, we did not explore the full range of
social exchange between parents and children, but focused on one
aspect, parental social support perceived by adolescent children.
For instance, parental control and supervision, an important
determinant of adolescent suicidality, was not assessed [39e42,63].
The same holds true for potential additional risk factors of suicidal
ideation, such as depression, bullying, severe learning difficulties,
and school failure [2,12,64]. Fourthly, we applied the classic four-
step analysis of mediation effects recommended by Baron and
Kenny [53]. More recently, this approach has received critique from
statisticians who proposed more appropriate procedures, such as
pathway analysis [65]. However, as we introduced a binary variable
as mediator there was no need for quantification of the intervening
effect, as is the case in pathway analysis. Fifthly, given the fact that
suicidal ideation is more frequent among girls [56], we also tested
sex as a moderator of mediation. The results indicated moderating
effect of sex was not significant (data not shown). Additional sex-
specific analyses would be of interest. Finally, the findings of this
study are restricted to a random sample of students in Grades 7
through 12 from four public schools in a large city in South-
Western China and their dual-earner parents. While the likeli-
hood of selective participation is limited by the high response rate
(87.19%), the information is nevertheless restricted to this sample,
and it is not knownwhether our results can be generalized to other
settings.

These limitations are balanced by several strengths. Firstly, we
were able to combine information from students and their parents
on an important research question, the association of parents’work
stress, parental support, and adolescent suicidal ideation. By
applying psychometrically validated scales and internationally
established indicators, by achieving a very high response rate, and
by minimizing the risk of sample bias there are fair reasons to trust
the reliability of data, and the observed associations are rather
robust. Secondly, we integrated our empirical study into a broader
conceptual framework, the family systems theory [33], and we
assessed stressful working conditions with a validated question-
naire measuring the internationally established effort-reward

imbalance model [29,30]. In previous investigations, this model
explained adverse health effects of stressful work in Chinese
working populations, thus demonstrating its validity in the current
context [26,27,31,32]. Thirdly, as this study collected data exclu-
sively from dual-earner parents we were in a unique position to
compare fathers’ andmothers’work stress with regard to perceived
parental support and adolescent’s suicidal ideation. Importantly,
our findings demonstrate that mothers’work-related stress is more
strongly associated with the prevalence of problematic attitudes of
their adolescent child than is the case with father’s stress.

In conclusion, this study provides new knowledge on a topic of
considerable public health interest, the associations of parents’
work stress, parental social support, and adolescent’s suicidal
ideation, specifically in the context of dual-earner couples and a
one-child family policy, as realized in China. If substantiated by
prospective research, our findings lend support to preventive pro-
grams that tackle the adversities of stressful work as well as the
challenges of improving the material and psychosocial family
environment, not least by moving the traditional gender roles to-
wards more equity [66,67].
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