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Objective  This study aims to examine the parallel multiple mediators of depressive symptoms and sleep quality in the relations be-
tween stress and physical health-related quality of life (PHQOL)/mental health-related quality of life (MHQOL) among the women in
late pregnancy.

Methods Of 1120 pregnant women participated in the cross-sectional study which consisted of Perceived Stress Scale, Edinburgh Post-
natal Depression Scale, Pittsburgh Sleep Quality Index and MOS 12-item Short Form Health Survey. Parallel multiple mediator models
were used to analyze the relations between stress, depressive symptoms, sleep quality and PHQOL/MHQOL.

Results The effect of perceived stress on PHQOL was partially through the indirect path of sleep quality (=-0.061). But in the model
for MHQOL, depressive symptoms and sleep quality played parallel mediators, and the indirect path effect of depressive symptoms (=
-0.179) was higher than sleep quality (f=-0.029).

Conclusion The findings contributed to the understanding about the influential mechanism of stress on PHQOL/MHQOL. And it re-

minded the importance of sleep quality and depressive symptoms for improving QOL in late pregnancy.
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INTRODUCTION

Pregnancy is an important period for women. Many preg-
nant women experienced significant changes on psychologi-
cal health, social intercourse and physiological function dur-
ing antenatal and postpartum period, which had great influence
on their lives." A research conducted in Australia revealed that
women in late pregnancy had poorer sleep quality, worse physi-
cal health,? and they had a higher proportion of depression.’
Therefore, women in this stage should be paid more attention.

Quality of life (QOL) refers to individual perception of well-
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being in different aspects of life, including physical function,
mental health and social intercourse.* Physical and psycho-
logical changes brought by pregnancy affected their percep-
tion of QOL.” Researchers found that women with poor QOL
were more likely to report pregnancy complications,® and it
predicted preterm birth” and low birth weight.® But studies
on QOL focused more on the elderly population rather than
pregnant women, and the importance of QOL was not got
sufficient attention.

Stress is common feeling for pregnant women.’ Psychologi-
cal stress during pregnancy refers to the level of stress is un-
controlled and doubtful, which is associated with depression
and acute anxiety."” The prevalence of maternal stress in Eng-
land ranged from 33% to 37% and 5% to 7% in Sweden." A
study in American reported that 78% of pregnant women had
low or medium level of stress and 6% of them had high level
of stress.” Nearly 36.1% of pregnant women in Canada expe-
rienced certain level of stress during pregnancy.'” The theory
of psychological stress suggests that stressful life event has ad-
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verse effect on mental health and physical health, and it is re-
lated to social factors. Consistent with this theory, many re-
searchers verified the relations between QOL and stress in
previous studies."*"* Other study also found that stress in-
creased risk for hypertension and preeclampsia.'®

Antenatal depressive symptoms were associated with ob-
stetric outcomes, postpartum depressive symptoms and phys-
ical function.'® Previous study indicated that stress was a pre-
dictor for depression,” and high level of stress was related to
severer depressive symptoms. There were also scholars found
that depression was negatively related to QOL.>7 Addition-
ally, researchers divided QOL into physical health-related
quality of life (PHQOL) and mental health-related quality of
life (MHQOL), and found that depression was an important
predictor both to PHQOL and MHQOL." According to the
results in previous studies, we found that relations between
stress, QOL and depression were obvious. But few studies ex-
plored the mediating role of depressive symptoms in the rela-
tions between perceived stress and QOL among women in late
pregnancy. Whether perceived stress affected QOL through
psychological symptoms and its influential mechanism were
unclear. Determining the influential mechanism of stress on
QOL was benefit to adopt necessary measures to improve their
QOL.*®

Sleep quality was an important problem during pregnant
period. Study reported that the prevalence of sleep deficiency
in the first trimester ranged from 28% to 38%.'’ Pregnant
women with sleep deficiency were at a high risk for psycho-
social dysfunction, and psychosocial dystunction was predic-
tor for adverse pregnancy outcome.” The sleep quality was
decreased with pregnancy progressed, and sleep quality in
late pregnancy was poorest.”
that stress, depression, anxiety and sleep quality were the fac-
tors related to QOL.*' Some other studies also demonstrated
the effect of sleep quality on QOL.*** A study conducted
among pregnant women in late pregnancy reported that night
sleep length and subjective sleep quality were associated with
MHQOL.* To our knowledge, we did not find any research-
ers studied the mediating role of sleep quality in the relations
between perceived stress and PHQOL/MHQOL.

Although previous researchers studied the effect of stress,
depressive symptoms, sleep quality on QOL, the parallel mul-
tiple mediators of depressive symptoms and sleep quality in
the relations between stress and PHQOL/MHQOL among

the women in late pregnancy were unclear. Based on previ-
18,24,25

A systematic review showed

ous theory and empirical research, we hypothesized that
1) perceived stress was negatively related to PHQOL/MHQOL;
2) depressive symptoms and sleep quality could parallel me-
diated the relation between stress and MHQOL, but not par-
allel mediated the relation between stress and PHQOL.
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METHODS

Participants

This study was conducted in a hospital of Jilin Province be-
tween May and September, 2017. Participants were selected
from pregnant women awaiting fetal heart rate monitoring in
the ambulant clinic by using convenience sampling method.
The inclusion criteria were showed as followed: over twenty
years old, third trimester of pregnancy, and have ability to
complete this questionnaire. The pregnancy women with
twins or multiple births and those have mental illness were
excluded. Eligible pregnant women were informed the aim
and content of this interview, and they could withdraw from
the interview at any time. This cross-sectional study was ap-
proved by Ethics Committee of the first author’s university.
We obtained written informed consent from 1151 pregnant
women. However, of 31 questionnaires were excluded due to
its unavailability. Finally, 1120 pregnant women were includ-
ed in this study (2017-03-09).

Measures
Perceived Stress Scale (PSS-10), consulted based on the the-
ory of psychological stress,’® was employed to measure their
perceived stress in late pregnancy. Each item was rated by
scale of 0 (never) to 4 (very often), total score ranged from 0
to 40. A higher score indicated greater pressure she perceived.
Chinese version of PSS-10, translated by Lee and Crockett” was
found to have high reliability and internal consistency.”®
Depressive symptom was measured by Edinburgh Postnatal
Depression Scale (EPDS), which was built by Cox et al.” and
translated into Chinese by Lee et al.* It consisted of 10 items,
total score ranged from 0 to 30. People who scored higher than
9 were considered to have depressive symptoms. It was orig-
inally applied to measure depressive symptom in postnatal
pregnant women, later it was demonstrated to be suitable for
perinatal women and has high reliability and validity.*
Pittsburgh Sleep Quality Index (PSQI) compiled by Dr.
Buysse and translated into Chinese version by Liu and Tang.*
This scale was used to evaluate participants sleep quality in
recent one month. It was suitable for patients with sleep dis-
order, and general population as well. It was consisted of 7 do-
mains and their sum score was the total score of sleep quality
index. High sleep quality index represents poor sleep quality.
MOS 12-item Short Form Health Survey (SF-12) was em-
ployed as a tool to measure the quality of life.”” It was the
shortened version of MOS 36-item Short Form Health Survey
(SF-36), and it could be divided into PHQOL and MHQOL.
It also consisted of 8 domains, namely physical functioning
(PF), role physical (RP), bodily pain (BP), general health
(GH), vitality (VT), social functioning (SF), role emotional



(RE) and mental health (MH). Score of each domain was cal-
culated according to standard algorithm. Previous study has
demonstrated that the SF-12 was suitable and valid for Chi-
nese population.™

Data analyses

All statistics were performed by SPSS version 24.0 (IBM
Corp., Armonk, NY, USA) for Windows. Correlation analysis
was used to analyze the relations among these variables. Sim-
ple linear regression model was used to explore confounding
factors. Hierarchical linear regression model was used to an-
alyze the parallel mediators (depressive symptoms and sleep
quality) in the relations between perceived stress and PHQOL/
MHQOL. Hayes's PROCESS version 2.16 was used to exam-
ine the parallel multiple mediating effect. Of 95% bias cor-
rected confidence intervals (CI) was calculated based on 5000
bootstrapping samples.” A p value <0.05 and CI do not include

Table 1. Descriptive statistics of social-demographic characters
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zero were considered statistically significant.

RESULTS

Descriptive statistics of demographic characters

Nearly three fifth of participants (58.7%) were 30 years old
or younger and average age of all participants was 30.381+4.08.
Their educational level was generally high, 59.4% of them had
bachelor degree or above. Currently, 23.2% of them were un-
employed in late pregnancy. In regard to family monthly in-
come, most of them were distributed in 3001 Chinese Yuan
(CNY) to 9000 CNY (Table 1).

Preliminary analysis

The means, standard deviations and correlation coefficients
were presented in Table 2. Stress, depressive symptoms and
sleep quality were positively correlated with each other. Be-

Variable N % M SD

Age (years) 30.38 4.08

30 and younger 652 58.7

31 and older 458 41.3
Educational level

Senior school or secondary specialized school and lower 220 19.8

Junior college 231 20.8

Undergraduate 501 45.0

Postgraduate and higher 160 144
Employed status

Unemployed 296 26.5

Employed 822 73.5
Family monthly income (CNY)

3000 and lower 103 9.3

3001-6000 427 38.6

6001-9000 288 26.1

9001 and higher 287 26.0
N: number, M: means, SD: standard deviation, CNY: Chinese Yuan
Table 2. The descriptive analysis and correlations among relevant variables

Variables 1 2 3 4 5

Stress 1
Depressive symptoms 0.642** 1
Sleep quality 0.254** 0.388** 1
PHQOL -0.125%* -0.124%** -0.255** 1
MHQOL -0.549** -0.547** -0.307** 0.035 1
M=SD 14.23£5.66 6.97£4.66 6.49£3.22 43.3418.20 49.3818.42

**p<0.01. PHQPL: physical health-related quality of life, MHQPL: mental health-related quality of life, M: means, SD: standard deviation
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Table 3. Parallel multiple mediator models for stress on PHQOL/MHQOL

Model 1 M, (DS) Model 2 M, (SQ) Model 3 Y (PHQOL/MHQOL)
Variables
Path B t Path t Path B t

X (Stress) a 0.65 26.39%** a, 7.47%+* c -0.09/-0.32 -2.28%/-9.37%**
M, (DS) b, 0.01/-0.28 0.33/-7.92%**
M, (SQ) b, -0.24/-0.11 -6.96%%/-4,06***
Constant -1.82 8.31%** 45.91*%%/61.98***
R? 0.413 0.067 0.075/0.357
F 357.250%** 24.189*** 20.498***/133.479***

*p<0.05, ***p<0.001. Model 1 regarded family monthly income as confounding factor, model 2 regarded age and educational level as con-
founding factors, model 3 (PHQOL) regarded age as confounding factor, and model 3 (MHQOL) regarded monthly income as confound-
ing factors. DS: depressive symptoms, SQ: sleep quality, PHQOL: physical health-related quality of life, MHQPL: mental health-related quality

of life

sides, those three variables were negatively correlated with
PHQOL and MHQOL.

Parallel multiple mediator models for PHQOL/
MHQOL

Simple linear regression model was used to primarily ex-
plore which social-demographic characters may have effect on
the parallel multiple mediator models for PHQOL/MHQOL.
Results indicated that the relation between family monthly
income and depressive symptoms, the relations between age,
educational level and sleep quality, the relation between age
and PHQOL, and the relation between monthly income and
MHQOL were significant. Therefore, these significant social-
demographic characters were included in the later multiple
regression models as confounding factors.

We conducted three models to test the parallel mediators
of depressive symptoms and sleep quality in the relations be-
tween perceived stress and PHQOL/MHQOL (Table 3). Mod-
el 1 considered stress as independent variable, depressive
symptoms as dependent variable, revealing that stress was
positively associated with depressive symptoms ($=0.647). In
model 2, stress still played independent variable, but sleep
quality was emerged as dependent variable. Results showed
that the regression coefficient was significant ($=0.238). In
model 3, we regarded stress as independent variable, depres-
sive symptoms and sleep quality as parallel mediate variables
and PHQOL/MHQOL as dependent variables. We found that
the relation between sleep quality and PHQOL was signifi-
cant ($=-0.235, p<0.001), and the relation between stress and
PHQOL was still significant (=-0.092, p=-0.023). So we con-
sidered that sleep quality partially mediated the relationship
between perceived stress and PHQOL. When we adding
mediators in model of MHQOL, we found that the effect of
stress, depressive symptoms, sleep quality on MHQOL were
all significant.

Test of the total, direct and indirect effects in parallel mul-
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tiple mediator models were performed using bias-corrected
percentile bootstrap method. Results showed that the indirect
role of sleep quality between perceived stress and PHQOL
was significant, p=-0.061, lower level of confidence interval
(LLCI)=-0.127, upper level of confidence interval (ULCI)=
-0.057. Additionally, the indirect effect of depressive symptoms
and sleep quality in the relation between stress and MHQOL
were significant, f=-0.179/-0.029, LLCI=-0.337/-0.067, ULCI=
-0.191/-0.022. The indirect effect of depressive symptoms in
the relation between stress and PHQOL explained 47.66% of
total effect, and the indirect effect in the model of MHQOL
explained 39.39% of total effect (Table 4 and Figure 1).

Moderating models for PHQOL/MHQOL

Considering to the possible moderating role of depressive
symptoms and sleep quality in the association between stress
and quality of life, we conducted a moderation test to exam-
ine if the aforementioned results could be measured by a mod-
erating relationship and to detect if any additional variance
we can obtained. Results showed that the moderating role of
depressive symptoms and sleep quality in the relations be-
tween perceived stress and PHQOL/MHQOL were not sig-
nificant (p>0.05).

DISCUSSION

To our knowledge, this was the first study examining the
parallel multiple mediators of depressive symptoms and sleep
quality in the relations between perceived stress and PHQOL/
MHQOL in Chinese pregnant women. For women in late preg-
nancy, the effect of perceived stress on PHQOL was partially
through the indirect path of sleep quality. But in the model for
MHQOL, depressive symptoms and sleep quality played par-
allel mediators, and the indirect path effect of depressive symp-
toms was higher than sleep quality. The results contributed to
understanding about the influential mechanism of stress on



Table 4. Total, direct, indirect effects of parallel multiple mediator
models

Effect B B LLCI ULCI

Y, (PHQOL)
Total effect 0210 -0.128 -0302 -0.118
Direct effect 0135 -0076 -0251 -0.019

Indirect effect (M,=DS) 0.013  0.009 -0.064 0.094
Indirect effect (M,=SQ) -0.089 -0.061 -0.127 -0.057

Y, (MHQOL)
Total effect -0.774 -0.528 -0.854 -0.694
Direct effect -0.468 -0.320 -0.566 -0.370

Indirect effect (M,=DS) -0.264 -0.179 -0.337 -0.191
Indirect effect (M,=SQ) -0.042  -0.029 -0.067 -0.022

DS: depressive symptoms, SQ: sleep quality, PHQOL: physical
health-related quality of life, MHQPL: mental health-related qual-
ity of life

Depressive .
a,=0.65 symptoms e Di=001
c=-0.09
Stress > PHQOL
af}A Sleep quality b,=-0.24
A
Depressive
symptoms b,=-0.28
c=-0.32
Stress > MHQOL
a,=0.24 Sleep quality b,=-0.11
B

Figure 1. Parallel multiple mediator model. A: PHQOL, B: MHQOL.
PHQOL: physical health-related quality of life, MHQPL: mental
health-related quality of life.

PHQOL/MHQOL.

Stress is the commonest emotion during pregnancy, and it
has great adverse effect on both the mother and fetus. A mas-
sive body of researches documented the predictive function
of stress on depressive symptoms, sleep,*” and its negative
relationship with QOL."*"* We got similar results in this study.
Perceived stress brought by pregnancy had adverse effect on
their depressive symptoms, sleep quality, PHQOL and MHQOL.
When we adding parallel mediators (depressive symptoms
and sleep quality) in the model of PHQOL, the direct of rela-
tion between stress and PHQOL was weakened, and stress af-
fected PHQOL partially through the mediating role of sleep

H Zhan et al.

quality. A study conducted in Taiwan, China reported a prev-
alence of sleep disorder at 65.5% among pregnant women.”
Thus the sleep quality of pregnant women should be men-
tioned in prenatal nursing, especially for the women in late
pregnancy. To improve PHQOL, improving sleep quality and
reducing sleep disorder were deserved attention.

In the model of parallel multiple mediators for MHQOL,
perceived stress was directly related to MHQOL, and depres-
sive symptoms and sleep quality played mediating roles in
this relation as well. A study using samples of adolescent preg-
nancy concluded that negative perception of pregnancy pre-
dicted a lower quality of life during pregnancy by increasing
the severity of depressive symptoms,* which supported our
results of the mediating role of depressive symptoms. In re-
gard to sleep quality, results showed that sleep quality was as-
sociated with PHQOL and MHQOL. This finding was similar
with previous study.” There were researchers examined the
mediating role of sleep in the relation between stress and fat/
vegetables/fruits intake, finding its mediating effect was sig-
nificant.”” Although its dependent variable was not the same
as MHQOL, it provided reference for our study. Our results
also showed that depressive symptom was more important
than sleep quality in the relation between perceived stress and
MHQOL, and it had more contribution for this relationship.
Depressive symptoms had effect on sleep quality, and people
with depressive symptoms were more likely to have sleep dis-
order.” It was unrealistic to adopt simple measures to improve
sleep quality for those pregnant women who had depressive
symptoms. To improve sleep quality for pregnant women, re-
lief of their perceived stress and prevention of depressive symp-
toms were more workable. Thus, we considered that continu-
ous monitoring depressive symptoms during pregnant period
had more priority in improving MHQOL.

Quality of life was a comprehensive concept, which was used
to describe general health. Earlier study stated that quality of
life in the third trimester could predict premature birth.” We
have known that there was great difference between PHQOL
and MHQOL on related factors."” So we divided QOL into
PHQOL and MHQOL, and analyzed its influential mecha-
nism respectively. Findings showed great disparity. Besides,
what can be captured from this study was that MHQOL in late
pregnancy was better than PHQOL, which is congruent with
the study conducted in Macao, China.” Other study also stat-
ed that physical health performed worst in late pregnancy, but
mental health in postpartum period performed the worst.?
Pregnant brought great impairment on their physical func-
tion, especially in late pregnancy. But with delivery, their so-
matic disorders can be alleviated. However, their mental health
would be worsened due to problems brought by breast feed-
ing and caregivers. This finding reminded us that it was nec-
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essary to adopt effective measures to decrease sleep disorder
and improve PHQOL in late pregnancy.

There were several limitations in this study we should men-
tion. First, these models were based on cross-sectional study
rather than a longitudinal study, so we could not draw casual
inference. Second, this study was carried out only in one hos-
pital by convenience sampling method, thus it was difficult to
generalize the results to other areas due to its limitations. Third,
this questionnaire was not designed only for this study, and
this study was a part of the project. We did not measure per-
sonality in this questionnaire which may affect their perceived
stress. These problems should be solved in further research.

In conclusion, the current study revealed the importance of
sleep quality and depressive symptoms for improving QOL in
late pregnancy. The parallel multiple mediator models in this
study contributed to take valid prevention and intervention.
First, it is necessary for nurses to strengthen psychological
counseling for pregnant women and help them to develop
positive attitudes toward pregnancy, thus decrease their stress
level and depressive symptoms and boost their QOL. Second,
prevention and continuous monitor of depressive symptoms
was important in improving MHQOL. Third, nurses in hos-
pital should adopt effective intervention measures to improve
sleep quality of pregnant women, and then improve their
PHQOL and MHQOL.
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