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Abstract

Background

Depression is a major health concern for college students due to its substantial morbidity

and mortality. Although low parental education has been identified as a factor in depression

in college students, the mechanisms through which parental educational achievement

affects students’ depression are not well understood. We tested whether adverse family

and college environments mediate the relationship between parental educational level and

depression among Chinese college students.

Methods

A total of 5180 respondents were selected using a cross-sectional survey. We examined

the association of parental education, adverse family and college environments with

depression in college students using the Adolescent Self-Rating Life Events Checklist,

Beck Depression Inventory and socio-demographic questionnaires.

Results

Lower parental educational level is significantly correlated with depression in college stu-

dents in our sample. Additionally, low family economic status, paternal or maternal unem-

ployment, long periods spent apart from family, family conflicts, having been scolded and

PLOSONE | DOI:10.1371/journal.pone.0151759 March 18, 2016 1 / 9

a11111

OPEN ACCESS

Citation: Zhai H, Chen L, Yang Y, Sun H, Pan H, He
J, et al. (2016) Family and College Environmental
Exposures Mediate the Relationship between
Parental Education and Depression among College
Students. PLoS ONE 11(3): e0151759. doi:10.1371/
journal.pone.0151759

Editor: Kent E. Vrana, Penn State College of
Medicine, UNITED STATES

Received: December 19, 2015

Accepted: March 3, 2016

Published: March 18, 2016

Copyright: © 2016 Zhai et al. This is an open access
article distributed under the terms of the Creative
Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information files.

Funding: This research was supported by the
National Natural Science Foundation of China
(81473054) to Prof. Yanjie Yang, the National Natural
Science Foundation of China (81302484) to
Zhengxue Qiao.

Competing Interests: The authors have declared
that no competing interests exist.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0151759&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0151759&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0151759&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


beaten by parents, poor or dissatisfying test performance, conflict with friends, heavy

course load and failure in selection processes are also associated with parental education.

Low family economic status, paternal or maternal unemployment, long periods spent apart

from family, family conflicts, poor or dissatisfying test performance, conflict with friends and

heavy course load mediated the relationship between parental education and depression in

college students.

Conclusions

Adverse family and college environments could explain the influence of parental educa-

tional level on depression in college students.

Introduction
Lower socioeconomic status is associated with poorer health, including depression [1]. Depres-
sion is common among higher-education students [2]. The prevalence of depression in college
students is high, at approximately 15% [3]. A large number of depressive college students expe-
rience adverse consequences, including suicide, which is the leading cause of death among col-
lege students [4]. According to the American College Health Association, 10% of college
students have experienced suicidal ideation, mostly as a result of depression. Among college
students who commit suicide, 95% have significant depression [5]. For this reason, effective
interventions to prevent depression in college students should be prioritized as a public-health
issue. Depression studies should not neglect socioeconomic status as a factor, due to its impor-
tance as a predictor of depression.

Depressive symptoms are more commonly observed among families with a lower socioeco-
nomic status, as has been shown by many previous surveys [6]. Families with a lower socioeco-
nomic status are often exposed to economic hardships, experience a large family burden and
find themselves in a serious family conflict situation as the children grow up [7]. Therese con-
cluded that children under disadvantageous family conditions may experience increased men-
tal distress. Parental education can effectively affect children’s perceived level of social support
and normal development [8]. Low social support has been shown to exert a direct impact on
family strain and leads to a poor coping response and depression. Decreased parental educa-
tion influences developmental abnormalities among children who often present with nutri-
tional deficiencies and poorer moods [9].

Previous studies have demonstrated that the influence of environment on health varied
across levels of socioeconomic status [10]. Individuals whose parents have low educational
attainment experience a threefold risk of depression [11]. Among college students, the living
environment is mostly composed of their family and their college. Although family environ-
ment may have a strong mediating effect, the college environment should not be neglected. We
discuss the potential roles of adverse family and college environments in the relationship
between parents’ educational level and depression in college students. Adverse family factors
associated with depression in college students included low family economic status, parental
divorce, poor parental relationships, paternal or maternal unemployment, long periods spent
apart from family, family conflicts and having been scolded and beaten by parents. Adverse
factors in the college environment correlated with depression in college students included to
dissatisfaction with their major, poor or dissatisfying test performance, conflict with friends,
heavy course load, tension with teachers, failure in selection processes, transfer to another

Effect of Parental Education and Environments on College Students' Depression

PLOS ONE | DOI:10.1371/journal.pone.0151759 March 18, 2016 2 / 9



school or having quit school and experiencing pressure to re-enroll. Most of these factors may
be connected to lower parental educational levels.

Our study will suppose a mediated model among parental educational level, adverse family
and college environment and depression in college students. There exists (a) the relationship
between parental educational level and adverse family and college environment; (b) the link
between parental educational level and depression in college students; (c) the mediation effect
from parental educational level to adverse family and college environment to depression in col-
lege students.

Materials and Methods

Subjects and procedure
Participants were selected in the city of Harbin, in the North of China, where there are 14 uni-
versities, three of which are national key universities and eleven of which are ordinary universi-
ties. To obtain a representative sample of Chinese university students, we selected two national
key universities (Harbin Institute of Technology and Harbin Engineering University) and four
ordinary universities (Harbin Medical University, Harbin Normal University, Heilongjiang
University and Heilongjiang Institute of Technology). The latter were chosen in a random
draw. We calculated that our analysis would require 1800 national key university students and
4200 ordinary university students, estimating sample size depending on the number of stu-
dents in each university. Stratified sampling was used to select full-time students. The samples
were then stratified into first-year, second-year, third-year, fourth-year and postgraduate-year
students. Investigators went into classes to distribute questionnaires. Every participant con-
sented to the survey before beginning. The research described in this paper meets the ethical
guidelines of the ethics committee of Harbin Medical University. Approval for this study was
granted by the Ethics Committee of Harbin Medical University. All the participants were
explained the nature and purposes of the study. Participation was completely voluntary, with
no economic or other motivation, and each participant signed a written statement of informed
consent.

Measures
We collected information on gender, age, university type, whether the student was an only-
child, smoking and alcohol-consumption habits and insomnia using a self-composed socio-
demographic questionnaire. Information on maternal and maternal educational levels (pri-
mary school or below, junior middle school, senior high school and university or above) was
also requested. Family economic status (good, medium or bad), parental status (married or
divorced), parental relationship (good, medium or bad) and dissatisfaction with their chosen
major (satisfaction, quite satisfied or basically satisfied) were calculated.

Other family and school environments were tested by the Adolescent Self-Rating Life Events
Checklist (ASLEC) [12]. The questionnaire consisted of 27 items intended to measure the
intensity of life events and stress (none, mild, moderate, severe, extremely severe). We used
items 8, 17 and 24 to assess whether students spent long periods apart from their families and
the presence of family conflicts and scolding/beating by parents. Items 3, 4, 9, 10, 18, 19, 20
and 22 tested whether students experienced poor or dissatisfying test performance, conflict
with friends, heavy course load, tension with teachers, failure in selection processes, transfer to
another school or having quit school and pressure to enter school.

Depression levels were assessed by the Beck Depression Inventory (BDI), which included 21
items with scores ranging from 0–3[13]. Each item addressed a mental-health state or related
symptoms, including mood, pessimism, feeling of failure, dissatisfaction, sense of having
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sinned, sense of being punished, self-loathing, self-blame, suicidal ideation, weepiness, irritabil-
ity, social withdrawal, procrastination, body-image distortion, inactivity, dyssomnia, fatigue,
appetite loss, weight loss, body preoccupation and loss of sexual desire. The total score repre-
sents the degree of depression. The higher the score, the more severe the depression. Scores
lower than 5 were considered to indicate no depression, whereas scores of 5–13 indicated mild
depression, 14–20 indicated moderate depression and more than 20 indicated severe depres-
sion. BDI, which is one of the most commonly used self-rated depression scales, can be adapted
to every age group and is considered highly reliable. Specifically, it can be adapted to all adult
age ranges as well as to children and adolescents. Since the year 1976, BDI has been generally
used for surveys with more than 600 samples, no in matter normal groups or diagnosed patient
groups[14].

Data analytic plan
We examined factors related to the family and college environment as mediators between
parental educational level and depression. SPSS 18.0 and Bootstrap for SPSS were used to anal-
ysis the data. The detailed process was as follows:

First, the distribution of parental educational level with regard to every factor related to fam-
ily and college environment was assessed using descriptive statistics. Second, we used the χ2

test and t test to identify differences in gender, age, university type, only-child status, smoking,
alcohol-consumption, symptoms of ill health, insomnia and adverse family and college envi-
ronmental factors across all levels of parental education. Then, we examined the effects of
parental educational level using a logistic regression analysis, with depression as the dependent
variable when controlling for gender, age, university type, only-child status, smoking and alco-
hol-consumption habits, symptoms of ill health and insomnia. We carried out a second regres-
sion analysis to examine the effects of parental educational level on all significant exposure
environments into regression. A Sobel test was used to examine the roles of adverse family and
college environments in the logistic regression model.

Results
We handed out 6000 questionnaires to the college students in Harbin. The response rate was
91.3%. After questionnaires with missing responses were eliminated, 5180 remained. There
were 2643 (51.0%) male and 2537 (49%) female respondents. Slightly more males than females
responded, in accordance with the gender distribution of the schools. The average age of the
participants was 21.32 years (SD = 2.20), ranging from 16 to 43. The sample distributions
across university types, only-child status, smoking and alcohol-consumption habits, symptoms
of ill health and insomnia and various adverse family and college factors are shown in Table 1.
A total of 398 students (7.7%) reported a parental educational level of primary school or less.
Additionally, the numbers of students reporting parental education levels of junior middle
school, senior high school and university level or above were, respectively, 1202 (23.2%), 2156
(41.6%) and 1424 (27.5%). Additionally, the distributions of gender, age, university type, only-
child status, smoking and alcohol consumption, symptoms of ill health, insomnia and the vari-
ous adverse family and college factors for every parental educational level are also shown in
Table 1. By contrast, from our evaluation of the socio-demographic variables and adverse fam-
ily and college factors across parental educational levels, we concluded that parental educa-
tional level is related to gender, age, university type, only-child status, alcohol consumption,
insomnia, low family economic status, paternal or maternal unemployment, long periods spent
apart from family, family conflicts, having been scolded and beaten by parents, poor or
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Table 1. Relationship between parental educational level and social-economic, adverse family and college environments.

Exposure Total (N = 5180)
N(%)

Parental educational level

primary school or
below

junior middle
school

senior high
school

university or
above

P

Characteristic of participants

Gender <0.01

Males 2643(51.0) 248(62.3) 683(56.8) 1068(49.5) 644(45.2)

Females 2537(49.0) 150(37.7) 519(43.2) 1088(50.5) 780(54.8)

Age (M±SD) 21.32±2.20 22.29±3.34 21.45±2.15 21.38±2.00 20.84±2.00 <0.01

University type <0.01

Key element 1557(30.1) 149(37.4) 390(32.4) 614(28.5) 404(28.4)

Ordinary 3623(69.9) 249(62.6) 812(67.6) 1542(71.5) 1020(71.6)

Only child <0.01

Yes 3728(72.0) 90(22.6) 569(47.3) 1678(77.8) 1391(97.7)

No 1452(28.0) 308(77.4) 633(52.7) 478(22.2) 33(2.3)

Smoking <0.05

Yes 482(9.3) 43(10.8) 115(9.6) 218(10.1) 106(7.4)

No 4698(90.7) 355(89.2) 1087(90.4) 1938(89.9) 1318(92.6)

Drinking <0.01

Yes 1711(33.0) 152(38.2) 424(35.3) 703(32.6) 432(30.3)

No 3469(67.0) 246(61.8) 778(64.7) 1453(67.4) 992(69.7)

Disease affect 0.491

Yes 682(13.2) 56(14.1) 172(14.3) 272(12.6) 182(12.8)

No 4498(86.8) 342(85.9) 1030(85.7) 1884(87.4) 1242(87.2)

Insomnia <0.01

Yes 1427(27.5) 132(33.2) 374(31.1) 577(26.8) 344(24.2)

No 3753(72.5) 266(66.8) 828(68.9) 1579(73.2) 1080(75.8)

Adverse family environment

Poor family economic status <0.01

Yes 1330(25.7) 216(54.3) 479(39.9) 504(23.4) 131(9.2)

No 3850(74.3) 182(45.7) 723(60.1) 1652(76.6) 1293(90.8)

Parental divorce 0.341

Yes 204(3.9) 9(2.3) 47(3.9) 90(4.2) 58(4.1)

No 4976(96.1) 389(97.7) 1155(96.1) 2066(95.8) 1366(95.9)

Poor parental relationship 0.197

Yes 229(4.4) 23(5.8) 60(5.0) 94(4.4) 52(3.7)

No 4951(95.6) 375(94.2) 1142(95.0) 2062(95.6) 1372(96.3)

Paternal or maternal
unemployment

<0.01

Yes 533(10.3) 27(6.8) 119(9.9) 291(13.5) 96(6.7)

No 4647(89.7) 371(93.2) 1083(90.1) 1865(86.5) 1328(93.3)

Long time separate from family <0.01

Yes 3338(64.4) 317(79.6) 866(72.0) 1391(64.5) 764(53.7)

No 1842(35.6) 81(20.4) 336(28.0) 765(35.5) 660(46.3)

Family internal conflicts <0.01

Yes 1677(32.4) 162(40.7) 450(37.4) 676(31.4) 389(27.3)

No 3503(67.6) 236(59.3) 752(62.6) 1480(68.6) 1035(72.7)

Scolded and beaten by parents <0.05

Yes 825(15.9) 66(16.6) 206(17.1) 304(14.1) 249(17.5)

(Continued)
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dissatisfying test performance, conflict with friends, heavy course load and failure in selection
processes.

Lower parental educational level was associated with depression in college students. Low
family economic status, paternal or maternal unemployment, long periods spent apart from
family, family conflicts, poor or dissatisfying test performance, conflict with friends, heavy
course load and failure in selection processes were also associated with depression in college
students after controlled gender, age, university type, only-child status, alcohol consumption,
symptoms of ill health and insomnia (Table 2). These models explained 14.8% of the variation
in predicted severity of depression. Additionally, a Sobel test was conducted for the significant
mediated variables. Poor family economic status, paternal or maternal unemployment, long
periods spent apart from family, family conflicts, poor or dissatisfying test performance, con-
flict with friends and heavy course load were all significant mediators of the relationship
between parental educational level and depression in college students. Although failure in
selection processes was a predictor of depression in college students, it was not a significant
mediator.

Table 1. (Continued)

Exposure Total (N = 5180)
N(%)

Parental educational level

primary school or
below

junior middle
school

senior high
school

university or
above

P

No 4355(84.1) 332(83.4) 996(82.9) 1852(85.9) 1175(82.5)

Adverse college environment

Major dissatisfaction 0.638

Yes 349(6.7) 22(5.5) 83(6.9) 153(7.1) 91(6.4)

No 4831(93.3) 376(94.5) 1119(93.1) 2003(92.9) 1333(93.6)

Test lose or dissatisfaction <0.01

Yes 4153(80.2) 302(75.9) 995(82.8) 1706(79.1) 1150(80.8)

No 1027(19.8) 96(24.1) 207(17.2) 450(20.9) 274(19.2)

Conflict with friends <0.05

Yes 3084(59.5) 227(57.0) 743(61.8) 1304(60.5) 810(56.9)

No 2096(40.5) 171(43.0) 459(38.2) 852(39.5) 614(43.1)

Heavy learning burden <0.05

Yes 3261(63.0) 267(67.1) 787(65.5) 1336(62.0) 871(61.2)

No 1919(37.0) 131(32.9) 415(34.5) 820(38.0) 553(38.8)

Tension with teacher 0.162

Yes 679(13.1) 62(15.6) 172(14.3) 270(12.5) 175(12.3)

No 4501(86.9) 336(84.4) 1030(85.7) 1886(87.5) 1249(87.7)

Selection lose <0.05

Yes 1279(24.7) 112(28.1) 327(27.2) 501(23.2) 339(23.8)

No 3901(75.3) 286(71.9) 875(72.8) 1655(76.8) 1085(76.2)

Transfer to another school or quit
school

0.240

Yes 334(6.4) 38(7.5) 86(7.2) 122(5.7) 96(6.7)

No 4846(93.6) 368(92.5) 1116(92.8) 2034(94.3) 1328(93.3)

Entrance pressure 0.597

Yes 2124(41.0) 169(42.5) 498(41.4) 861(39.9) 596(41.9)

No 3056(59.0) 229(57.5) 704(58.6) 1296(60.1) 828(58.1)

doi:10.1371/journal.pone.0151759.t001
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Discussion
This study found that parental educational level is related to depression in college students.
The relationship was more significant at lower levels of parental education. Low family eco-
nomic status, paternal or maternal unemployment, long periods spent apart from family, fam-
ily conflicts, poor or dissatisfying test performance, conflict with friends, heavy course load and
failure in selection processes were related to depression in college students. All but failure in
selection processes partially mediated the path between parental educational level and depres-
sion in college students.

Low parental educational levels are related to depressive symptoms exhibited by college stu-
dents. A previous study suggested that parental education is correlated to depressive symptoms
of children, as determined through a univariate analyses that was adjusted for age and puberty
[15]. Our results also revealed the same finding. Bettina and his colleagues suggested that stu-
dents from middle- or lower-class families reported more depressive symptoms [6]. This rela-
tionship may stem from the less access of college students from lower-class families to financial
and psychological resources, such as parental affordance, liberal attitudes and good healthcare
[8]. Our study emphasizes the importance of paying attention to college students whose
parents achieved a lower level of education with the aim of preventing depression. It is also
important to elucidate the relationships among factors that predict depression in college stu-
dents from less-educated families. Moreover, this mediating effect supports our hypothesis that
the parental educational level influences the risk of depression in college students due to their
exposure to adverse family and college environments. In addition, a partially mediated effect

Table 2. Association of college students’ depression with parental educational level, with and without
adjustment for potential mediated adverse family and college environments.

Variables Depressive score

b(SE) P P(Sobel)a

Parental educational level model(unadjusted)

Parental educational level

Primary school or below 2.007(0.342) <0.01

Junior middle school 0.992(0.236) <0.01

Senior high school 0.463(0.206) <0.05

Parental educational level (adjusted)b

Parental educational level

Primary school or below 0.948(0.360) <0.01

Junior middle school 0.094(0.247) 0.703

Senior high school 0.079(0.199) 0.690

Poor family economic status 0.761(0.196) <0.01 <0.01

Paternal or maternal unemployment 0.649(0.266) <0.05 <0.05

Long time separate from family 0.730(0.173) <0.01 <0.01

Family internal conflicts 1.304(0.179) <0.01 <0.01

Scolded and beaten by parents 0.376(0.228) 0.099

Test lose or dissatisfaction 0.990(0.206) <0.01 <0.05

Conflict with friends 0.683(0.169) <0.01 <0.05

Heavy learning burden 1.136(0.171) <0.01 <0.05

Selection lose 0.485(0.188) <0.01 0.057

a Sobel tests for mediation were significant (P < 0.05) in these models.
b Model R2 for severity of depression score = 0.14

doi:10.1371/journal.pone.0151759.t002
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was observed among the parental educational level, adverse family and college environments
and college students’ depression. This finding is consistent with that reported by Evans, who
found that SES-associated factors influence health by mediating the exposure to adverse envi-
ronments [16].

Our study also has limitations. First, we collected samples from only one northeastern city.
Although the colleges in Harbin enrolled students from all over China, the student population
likely comprised mostly local students. Second, the parental educational level and adverse envi-
ronments were evaluated using self-report questionnaires. The selected variable may have been
subjective and unquantifiable and may exhibit both recall and response bias. In addition,
because this survey was cross-sectional, we cannot determine the causal relationship among
the parental educational level, adverse family and college environments and college students’
depression. Although we fully considered the potential influence of the family and college envi-
ronments and controlled the potential confounders, unmeasured variables and confounders
may exist. The data suggested that family and college environments are a potential mediator,
but this finding was inconsistent and lacked statistical power[16]. Improving the environment
appeared to not change the impact of the parental educational level on college students’ depres-
sive symptoms.

Conclusions
This study identified many family and college environment-related predictors of depression in
college students form families with lower parental educational levels. Low family economic sta-
tus, parental or maternal unemployment, long periods spent apart from family and family con-
flicts are all components of a negative family environment that mediate the relationship
between parental educational achievements and depression in college students. Components of
negative college environments include poor or dissatisfying test performance, conflict with
friends and heavy course load. These factors have a mediating role between parental educa-
tional level and students’ depression.

To prevent depression in college students, it is important to support positive family and col-
lege environments and note the educational level of the students’ parents. Parents should pay
attention to ensuring that college students are exposed to a good family environment. Colleges
should establish psychological services to help students manage negative feelings after poor or
dissatisfying test performance or conflicts with other students and decrease the feelings of
stress associated with learning. Finally, future research should investigate different interven-
tions for the prevention of depression in college students.
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