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Abstract

Background

Few studies have looked at the relationship between psychological and the mental health

status of pregnant women in rural China. The current study aims to explore the potential

mediating effect of negative automatic thoughts between negative life events and antenatal

depression.

Methods

Data were collected in June 2012 and October 2012. 495 rural pregnant women were inter-

viewed. Depressive symptoms were measured by the Edinburgh postnatal depression

scale, stresses of pregnancy were measured by the pregnancy pressure scale, negative

automatic thoughts were measured by the automatic thoughts questionnaire, and negative

life events were measured by the life events scale for pregnant women. We used logistic

regression and path analysis to test the mediating effect.

Results

The prevalence of antenatal depression was 13.7%. In the logistic regression, the only

socio-demographic and health behavior factor significantly related to antenatal depression

was sleep quality. Negative life events were not associated with depression in the fully

adjusted model. Path analysis showed that the eventual direct and general effects of nega-

tive automatic thoughts were 0.39 and 0.51, which were larger than the effects of negative

life events.

PLOS ONE | DOI:10.1371/journal.pone.0167597 December 15, 2016 1 / 14

a11111

OPENACCESS

Citation: Wang Y, Wang X, Liu F, Jiang X, Xiao Y,

Dong X, et al. (2016) Negative Life Events and

Antenatal Depression among Pregnant Women in

Rural China: The Role of Negative Automatic

Thoughts. PLoS ONE 11(12): e0167597.

doi:10.1371/journal.pone.0167597

Editor: Dongmei Li, University of Rochester,

UNITED STATES

Received: August 23, 2016

Accepted: November 16, 2016

Published: December 15, 2016

Copyright: © 2016 Wang 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. The data about the manuscript has been

uploaded by using SPSS 17.0 format in a

supplemental file.

Funding: The study was sponsored by the project

of psychological services to children and adults

affected by the earthquake in Sichuan Province of

the Beijing Normal University Education

Foundation.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0167597&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Conclusions

This study suggested that there was a potentially significant mediating effect of negative

automatic thoughts. Pregnant women who had lower scores of negative automatic thoughts

were more likely to suffer less from negative life events which might lead to antenatal

depression.

Background

The prevalence of antenatal depression varies from 7.4% to 50.0% worldwide, and from 5.5%

to 23.1% in China [1–7]. The prevalence of depression among pregnant women is higher than

that among postpartum women, and it is higher among pregnant women in middle and late

pregnancy [5, 8]. Antenatal depression is a debilitating experience which can lead to many

problems and sequelae. For example, depressed pregnant women may experience multiple

conflicting roles, insufficient social support, uncertainty about future life, instability of emo-

tion, and the discontent of body image. Moreover, there can be a risk of preterm birth and

obstetric complications. And the newborns’ and husbands’ mental and physical health can also

be threatened by their mothers’ and wives’ depression as well [9–16].

The predictors of antenatal depression include several socio-demographic and health

behavior factors such as young or old age, low educational background, and low socio-eco-

nomic status. Besides, antenatal depression is always related with threatening life events, such

as housing problems, financial difficulties, and marital problems [17]. And negative life events

contribute more to antenatal depressive symptoms than other socio-demographic factors do

[18, 19]. Moreover, there are psychosocial factors such as stress, low social support, and low

optimism level that can lead to an increased antenatal depressive level [7, 20–22].

Apart from those listed above, automatic thoughts are also believed to have a reciprocal

relationship with depression, indicating that automatic thoughts can be the outcome of depres-

sion, and it can also have an impact on depressive level [23]. Automatic thoughts reflect one’s

underlying core beliefs. If some events, which challenge one’s core beliefs, take place, the

stream of negative automatic thoughts may run through one’s mind, and it will cast a negative

interpretation of the events. The negative interpretation may increase the stress level and cause

depressive symptoms [24–29]. That is consistent with the vulnerability model, which postu-

lates that negative automatic thoughts play a mediating role between negative life events and

depression [23]. This mediating effect has been examined in the study among adolescents [30].

It has also been applied in practice. Some interventions, which employed cognitive-behavioral

therapy principles, used this mediating effect with their design of targeting and altering nega-

tive automatic thoughts, and building more adaptive automatic thoughts among pregnant

women [24, 31].

Rural pregnant women used to be believed to have a lower depressive level in some studies,

because they are supposed to have stronger family support and community connections,

which can protect them from the risk of perinatal depression[32, 33]. Conversely, some studies

showed conflicting findings. According to a quantitative study conducted in four provinces of

China from 2001 to 2005, which included 63004 adult participants from both rural and urban

sampling sites, there was a higher prevalence of depressive disorders among rural residents

than that among urban residents [34, 35]. Further, some studies illustrated the difficulties

encountered by rural pregnant woman. Pregnant women in rural areas could suffer from the
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isolation from their spouses, and the mental health services in rural areas were limited [36–

38].

In present rural China, this issue is more complex. There has been a trend that many male

laborers prefer to go to urban areas as migrant workers since the 1980s. Since the dual division

system of city and countryside did not allow migrant workers to relocate the whole family with

them to urban areas, many wives of the migrant workers had to be left behind in their rural

residences, doing farming work and taking care of families. That created a burden on the daily

life of the left-behind wives, and led to their worse mental health status [39, 40].

This is the first study that aimed to assess the mediating effect of negative automatic

thoughts between negative life events and antenatal depressive symptoms among rural preg-

nant women in China. We postulate that among rural pregnant women in China, negative life

events and antenatal depression are mediated by negative automatic thoughts.

Materials and Methods

Study design and participants

The study is a cross-sectional hospital-based survey, and it was conducted in Mianzhu County

in Sichuan Province and in Gaobeidian County in Hebei Province, China. Ethical approval

and consent processes were obtained from the institutional review board of the School of

Social Development and Public Policy at Beijing Normal University.

Ten volunteers, who were graduate students majoring in psychology, received a two-day

training to be qualified interviewers, and they investigated the participants. In Mianzhu

County, the data were collected twice, once in June 2012 and once in October 2012. The data

collection in October interviewed a new population of pregnant women. In Gaobeidian

County, the data were collected only in October. Each collection lasted for approximate eight

days. A self-rating questionnaire was distributed to pregnant women who were receiving rou-

tine prenatal care at the hospitals. The women completed the self-reporting questionnaires in

approximate 30 minutes during their waiting for a routine antenatal check-up. A signature on

the consent form was regarded as a sensitive issue in local cultural context, and participants

could reject the investigation because of it. Moreover, this anonymous study was little risk to

participants. Thus, an informed oral consent was obtained from each study participant instead

of a written consent. The study had been explained to each participant by volunteers, and the

volunteers had answered the participants’ questions prior to asking for their permission to

conduct the investigation. Participation was entirely voluntary, and each participant had the

right to withdraw or to refuse to provide information at any time during the study.

The participants from Mianzhu County got interviewed at Mianzhu People’s Hospital and

Mianzhu Maternal and Child Health Hospital, where around 70% of the pregnant women in

this county received antenatal care and post-delivery services. The participants from Gaobei-

dian County got interviewed at Gaobeidian County’s Hospital, where nearly 50% of the preg-

nant women in this county received antenatal care and post-delivery services. The two

hospitals where this study was conducted are the top ranked hospitals in the two counties.

Measurements

Antenatal depression was rated by the Edinburgh postnatal depression scale (EPDS).EPDS is a

10-item self-reporting instrument, used to screen for antenatal depressive symptoms, and it is

most frequently used in epidemiological research about antenatal depression [41, 42]. The

items are rated on a 0 to 3 scale, yielding a total score range of 0 to 30. The items focus on the

cognitive and affective features of depression. The EPDS has been employed in studies of

China, and it was reliable in measuring prenatal and postnatal women’s depression [43–46].
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The Cronbach’s alpha coefficient of the Chinese version of the EPDS in this study was 0.689. A

cut off point score of�13 was used to determine depressive symptoms in the bivariate correla-

tion analysis, as was recommended in a previous study [47, 48].

The perceived pressures of pregnancy were rated by an 11-item self-assessment scale which

is a short-form of the pregnancy pressure scale (PPS) developed by Zhanghui Chen et al. The

Cronbach’s alpha coefficient was reported to be 0.84 [49]. This scale contains three subscales:

pressure from identification of the parent’s role, pressure from the concerns of maternal and

child health, and pressure from the change of body shape or physical activities. The scale mea-

sures the perceived stress of major pregnancy-related events by using a 4-point Likert scale

from 1 (none or little) to 4 (high). The total score is used as an index of perceived stress. Possi-

ble stressful experiences include: fears about important people disliking the baby, concerns

about reduced leisure time with a baby, fears about the safe delivery of the baby, anxiety about

birth defects, fears about complications during delivery, fears about pain during delivery, con-

cerns about changes in body shape, fears about competence as a mother, fears about the nega-

tive impact of the baby on the marital relationship, concerns about providing a healthy living

environment to the baby, and other pregnancy-related stresses.

The negative automatic thoughts were measured by the automatic thoughts questionnaire

(ATQ) [43, 50]. This 30-item questionnaire is devised to measure the frequency of the occur-

rence of automatic negative thoughts associated with depression. Four aspects of automatic

thoughts are measured. They are personal maladjustment and the desire for change, negative

self-concepts and negative expectations, low self-esteem, and helplessness. The responses of

every question are provided on a 5-point scale from not at all (1) to all of the time (5). A high

total score indicates more frequent negative thoughts. The questionnaire has been used in

many studies about depression in China and elsewhere. The studies in China found that a

change of the scores of the ATQ was significantly consistent with the change of the scores of

the Self-Rating Depression Scale [51–53]. In the current study, the examination of the internal

consistency of the ATQ yielded a coefficient alpha of 0.93, which suggested a high level of

internal consistency. The ATQ-30 appears to be a reliable measure of automatic thoughts in

depression.

The negative life events were measured by the life events scale for pregnant women

(LESPW) [54]. This scale is self-rating, and it is designed specifically for pregnant women. It

includes life events which lead to different levels of sensation, and the events concern family

life, work and study, social relationships, etc. There are 53 events, and they are divided into

two groups which involve subjective events (SE) and objective events (OE) separately. The OE

are also divided into three levels by the extent they impact the emotion of the pregnant

women, and they are grouped into OE1, OE2, OE3. The current study used the OE, because

the SE are more related with subjective feelings, while we have used other special tools to mea-

sure them, which are negative automatic thoughts, stress, and antenatal depression. Thus, we

only need the events of in the OE as the events that can lead to stress and depression. Besides,

the current study only employed OE2 and OE3, because the events included in OE2 and OE3

have greater significance on sensation to people, and they can have a greater and long- lasting

impact on pregnant women’s depressive level. Thus, in order to decrease the influence brought

by the temporality of events, we only chose events in OE2 and OE3. The events are all negative

life events, which fit well with the objective of this study. A total of 34 life events in OE2 and

OE3 were used. In the current study, the scale showed a good internal consistency (Cronbach’s

Alpha = 0.60).

The socio-demographic and health behavior factors include the participants’ age (18–24

years; 25–29 years;�30 years), region (Mianzhu; Gaobeidian); level of education (middle

school or lower; high school; college or above), parity (primigravida; others), monthly family

Negative Life Events and Antenatal Depression: Negative Automatic Thoughts

PLOS ONE | DOI:10.1371/journal.pone.0167597 December 15, 2016 4 / 14



income (USD<326; USD 326–816; USD�816), living site (village; city), planned pregnancy

(yes; no), body mass index (BMI) (overweight is defined as BMI�23 among Asian population

by WTO), the stage of gestation (0–28 weeks; >28 weeks), employment (unemployed; part-

time job; full-time job), sleep quality (good; fair; poor), smoking history (yes; no), alcohol use

history (yes; no), whether the husband is a migrant worker (yes; no).

Statistical analysis

SPSS 17.0 (SPSS Inc, Chicago, IL) was used for statistical analysis. A descriptive analysis was

performed for the socio-demographic and health behavior characteristics (region, age, level of

education, monthly household income, living site, employment, planned pregnancy, BMI, ges-

tation stage, parity, sleep quality, smoking history, alcohol use history, whether the husband is

a migrant worker). Chi-square tests and a bivariate correlate analysis were performed to exam-

ine the correlation between the outcome variable and the independent variables, and the

socio-demographic and health behavior factors. Logistic regression was used to test the socio-

demographic and health behavior factors, negative life events, stresses of pregnancy, and nega-

tive automatic thoughts as predictors of antenatal depression. All of the estimates were accom-

panied by odds ratios (OR) and 95% confidence intervals.

AMOS 17.0 was used for the path analysis. Negative life events, negative automatic

thoughts, stresses of pregnancy, and antenatal depression were included in the models. The

comparative fit index (CFI), the incremental fit index (IFI), and the root mean square error of

approximation (RMSEA) with 90% confidence intervals were used to estimate the model fit.

Results and Discussion

Results

The mean age of the participants was 25.49 (min = 18.0, max = 42.0; standard deviation

[SD] = 3.85) and nearly half (47.3%) of the participants were 18–24 years old. Nearly half of

the pregnant women (47.8%) completed middle school or less. Most of the pregnant women

(82.0%) had a family monthly income lower than 816 USD. Most of the pregnant women

(86.9%) were unemployed during their pregnancy. Approximately half (50.5%) of the preg-

nancies were planned. More than half (58.7%) of the women were primigravida, and most of

them (70.8%) had been pregnant for more than 28 weeks. The BMI of most of them (74.5%)

were over 23. More than half (52.7%) of the pregnant women had a fair quality of sleep, and

there were smaller percentages of pregnant women with a good quality of sleep (39.2%) or a

poor quality of sleep (8.1%). Almost all (98.2%) of the pregnant women had no smoking his-

tory, and almost all (94.3%) of the pregnant women had no history of alcohol use. Over half

(54.5%) of the pregnant women’s husbands were migrant workers (Table 1).

The mean score of negative automatic thoughts was 39.07 (min = 30, max = 99; SD =

10.71), and the median score was 35.00. The mean score of negative life events was 105.31

(min = 0, max = 515; SD = 100.27), and the median score was 84.00. The mean score of stresses

of pregnancy was17.11 (min = 10, max = 40; SD = 4.70).

The mean score of antenatal depression was 8.71 (min = 0, max = 25; SD = 3.91), and the

median score was 9.00. The EPDS cutoff point recommended by Rubertsson’s study is a score

of�13. According to this criterion, the prevalence of major depressive symptoms in the cur-

rent study was 13.7% [48].

Table 2 displays the bivariate correlations between antenatal depression and the socio-

demographic and health behavior factors in the study. Antenatal depression was only signifi-

cantly correlated with the sleep quality (p = 0.001), while other variables didn’t have a signifi-

cant relationship with antenatal depression.
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Table 1. Description of socio-demographic and health behavior characteristics, scores of AND,

stresses of pregnancy, NLE, and NAT of the participants (n = 495).

Socio-demographic and Health Behavior characteristics N %

Region

Mianzhu 249 50.3

Gaobeidian 246 49.7

Age

18–24 236 47.3

25–29 175 35.1

�30 88 17.6

Education

Middle school or lower 239 47.8

High school 165 33.0

College or above 96 19.2

Monthly family income(USD)

<326 164 33.1

326–816 242 48.9

�816 89 18.0

Living site

Village 396 80.0

City 98 20.0

Employment

Unemployed 424 86.9

Part-time job 18 3.7

Full-time job 46 9.4

Planned pregnancy

Planned 244 50.5

Unplanned 239 49.5

BMI

<23 124 25.5

�23 363 74.5

Parity

Primigravida 293 58.7

Others 206 41.3

Gestation stage

�28weeks 130 29.2

>28weeks 323 70.8

Sleep quality

Poor 40 8.1

Fair 261 52.7

Good 194 39.2

Smoking history

Non 486 98.2

Yes 9 1.8

Alcohol use history

Non 466 94.3

Yes 28 5.7

Husband is a migrant worker

Yes 261 54.5

(Continued )

Negative Life Events and Antenatal Depression: Negative Automatic Thoughts

PLOS ONE | DOI:10.1371/journal.pone.0167597 December 15, 2016 6 / 14



Table 3 displays the results of the bivariate correlations. Antenatal depression was signifi-

cantly and positively correlated with negative life events (r = 0.33, p<0.01), stresses of preg-

nancy (r = 0.44, p<0.01), and negative automatic thoughts (r = 0.54, p<0.01). And the results

show each of the four variables was significantly correlated with the other three.

Table 4 shows the results of logistic regression for predicting the variables of antenatal

depression. According to the results, significant predictive variables included sleep quality, the

stresses of pregnancy, and negative automatic thoughts. Among them, higher scores of nega-

tive automatic thoughts (OR, 1.08; 95% CI, 1.04–1.11) and a higher level of stress of pregnancy

(OR, 1.12; 95% CI, 1.04–1.21) were significantly related with a higher level of antenatal

depression.

Based on the regressive model above, we tested three path analytic models that predicted

antenatal depression (Fig 1). In Model 1, negative life events and stresses of pregnancy were

used as the predictors, and antenatal depression was the parameter estimate. In Model 2 and 3,

negative automatic thoughts were included as a predictor of antenatal depression, and this was

also a parameter estimate of negative life events in Model 2 and 3.

In Model 1, there are three hypotheses. The first one was that negative life events had a

direct effect on antenatal depression. The second one was that stress had a direct effect on

antenatal depression. The third one was that stress played a mediating role between negative

life events and antenatal depression. The fit indexes were good for this model (χ2 (206, n =

275) = 608.265, p<0.001; χ2/df = 2.95; RMSEA = 0.063, IFI = 0.827, CFI = 0.824).

In Model 2, there are four hypotheses. The first hypothesis was that negative life events had

a direct effect on antenatal depression as important predictors. The second hypothesis was that

negative automatic thoughts and stresses of pregnancy had direct effects on antenatal depres-

sion separately. The third hypothesis was that stress had a mediating effect between negative

life events and antenatal depression, and it had a mediating effect between negative automatic

thoughts and antenatal depression. The fourth hypothesis was that negative automatic

thoughts had a mediating effect between negative life events and antenatal depression. So we

included negative automatic thoughts into Model 2. This Model revealed significant direct and

indirect paths from negative life events to antenatal depression, and the fit of the model was

better than it of Model 1 (χ2 (344, n = 434) = 955.859,p<0.001; χ2/df = 2.78; RMSEA = 0.060,

IFI = 0.859, CFI = 0.857).

We moved away the path between negative life events and stress, and created Model 3. The

significant paths of this model are illustrated in Fig 1. The model fit was good (χ2 (345,

n = 434) = 960.604, p<0.010; χ2/df = 2.78; RMSEA = 0.060, IFI = 0.858, CFI = 0.856).

The path models demonstrate that antenatal depression was influenced by negative life

events, stresses of pregnancy and negative automatic thoughts. In Model 1, the model fit indi-

ces indicated that this model was good. In Model 2, after adding negative automatic thoughts,

the indices were improved. In Model 3, after moving away the path between negative life

Table 1. (Continued)

Socio-demographic and Health Behavior characteristics N %

Non 218 45.5

Depression

<13 427 86.3

�13 68 13.7

Note: some variables have missing values.

doi:10.1371/journal.pone.0167597.t001
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Table 2. The prevalence of antenatal depression by socio-demographic and health behavior factors.

Depression Depression P

Score<13 n(%) Score�13 n(%)

Region

Mianzhu 219(88.0) 30(12.0) 0.272

Gaobeidian 208(84.6) 38(15.4)

Age

18–24 196(83.8) 38(16.2) 0.097

25–29 158(90.8) 16(9.2)

�30 73(83.9) 14(16.1)

Education

Middle school or lower 203(86.4) 32(13.6) 0.692

High school 139(84.8) 25(15.2)

College or above 85(88.5) 11(11.5)

Monthly family income(USD)

<326 136(84.0) 26(16.0) 0.516

326–816 208(87.0) 31(13.0)

�816 79(88.8) 10(11.2)

Living site

Village 341(86.1) 55(13.9) 0.873

City 85(86.7) 13(13.3)

Employment

Unemployed 364(86.7) 56(13.3) 0.449

Part-time job 14(77.8) 4(22.2)

Full-time job 38(82.6) 8(17.4)

Planned pregnancy

Planned 213(88.4) 28(11.6) 0.162

Unplanned 199(84.0) 38(16.0)

BMI

<23 102(83.6) 20(16.4) 0.401

�23 312(86.7) 48(13.3)

Gestation stage

�28weeks 111(85.4) 19(14.6) 0.971

>28weeks 278(86.1) 45(13.9)

Parity

Primigravida 255(87.6) 36(12.4) 0.282

Others 171(84.2) 32(15.8)

Sleep quality

Poor 28(70.0) 12(30.0) 0.001

Fair 222(85.1) 39(14.9)

Good 177(91.2) 17(8.8)

Smoking history

Non 418(86.0) 68(14.0) 0.227

Yes 9(100.0) 0(0.0)

Alcohol use history

Non 405(86.9) 61(13.1) 0.076

Yes 21(75.0) 7(25.0)

Husband is a migrant worker

Yes 230(88.1) 31(11.9) 0.145

Non 182(83.5) 36(16.5)

doi:10.1371/journal.pone.0167597.t002
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events and stresses of pregnancy, the indices did not change much, and the final model was

simplified, indicating that the final model was better.

We assessed how well the three variables could predict antenatal depression in Model 3.

The results showed that negative automatic thoughts had a greater direct effect (0.39) than

negative life events (0.23) and stresses of pregnancy (0.24) did. The general effect of negative

Table 3. Bivariate correlate analysis of the scores of antenatal depression, stresses of pregnancy, negative life events and negative automatic

thoughts.

Antenatal

depression

Stresses of

pregnancy

Life events scale for pregnant

women

Negative automatic

thoughts

Antenatal depression(n = 495) 1 0.44** 0.33** 0.54**

Stresses of pregnancy(n = 481) 1 0.27** 0.49**

Life events scale for pregnant women

(n = 491)

1 0.37**

Negative automatic thoughts (n = 495) 1

**P<0.01

doi:10.1371/journal.pone.0167597.t003

Table 4. Logistic regression analysis of socio-demographic and health behavior factors and life

events of pregnancy, stresses of pregnancy, and negative automatic thoughts for antenatal

depression.

Independent variable OR(95% CI)

Region Mianzhu: Gaobeidian 0.51(0.24–1.09)

Age Ref:�30

18–24 1.22(0.39–3.76)

25–29 0.51(0.16–1.61)

Education Ref: College or above

Middle school or lower 0.42(0.13–1.32)

High school 0.59(0.19–1.82)

Monthly family income(USD) Ref:�816 USD

<326 1.51(0.53–4.32)

326–816 1.00(0.39–2.59)

Living site Village: City 1.17(0.42–3.28)

Employment Ref: full-time job

Unemployed 0.90(0.29–2.76)

Part-time job 1.79(0.29–11.20)

Planned pregnancy Planned: unplanned 0.89(0.44–1.78)

BMI <23:�23 1.42(0.62–3.26)

Parity Primigravida: Others 0.49(0.21–1.14)

Gestation stage 0-28weeks:>28weeks 1.65(0.74–3.68)

Sleep quality Ref: Poor

Good 0.25(0.08–0.84)

Fair 0.43(0.14–1.30)

Smoking history Non: Yes 5.273E8(0.00–0.00)

Alcohol use history Non: Yes 0.82(0.21–3.26)

Husband is a migrant worker Non: Yes 1.38(0.66–2.85)

Life events of pregnancy 1.00(1.00–1.01)

Stresses of pregnancy 1.12(1.04–1.22)

Negative automatic thoughts 1.08(1.04–1.11)

doi:10.1371/journal.pone.0167597.t004
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automatic thoughts (0.51) was greater than the effects of negative life events (0.42) and stresses

of pregnancy (0.24).

Discussion

To our knowledge, this is the first study examining the mediating effect of automatic thoughts

between negative life events and antenatal depression in rural China. The results of this study

proved the hypothesis that negative automatic thoughts play an important mediating role

between negative life events and antenatal depression.

The results indicate that there is more than a direct effect between negative life events and

antenatal depression [55]. This result is in agreement with Beck’s cognitive behavioral theory

[26]. Previous studies have proved the significant mediating role of automatic thoughts among

migrant populations, children and undergraduate students [23, 52, 56]. Moreover, a culturally

sensitive cognitive-behavioral therapy was implemented among Chinese pregnant women. It

also declared that the key to that intervention was to target the irrational thoughts which were

relevant to the life stories told by the pregnant women. And then replace the irrational

thoughts with more positive ones [57]. This current study provided further evidence that for

pregnant women in rural China, negative automatic thoughts were also significantly and posi-

tively associated with their antenatal depression. From the results of the path analysis, this

study also found that by comparison with negative life events, negative automatic thoughts

had larger direct and general effects on antenatal depression.

Except for sleep quality, the current study did not find any other socio-demographic and

health behavior factor which was associated significantly with antenatal depression. The result

contradicts some previous studies, which found that the risk factors of antenatal depressive

Fig 1. Path models examining associations of negative life events, stresses of pregnancy, negative

automatic thoughts and antenatal depression.

doi:10.1371/journal.pone.0167597.g001
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symptoms included lower income, lower education, smoking, alcohol abuse, and single status.

Some studies in East Asia found that younger age and unemployment could also contribute to

antenatal depression [7, 10, 20–22, 58]. This may be because our sample included a large pro-

portion of pregnant women who were of young ages between 18–29 years old (82.4%). Most of

them had educational backgrounds lower than college (80.8%), had monthly family incomes

of less than 816 USD (82.0%), and most of them were unemployed (86.9%). The similar char-

acteristics impair the powerfulness of socio-demographic and health behavior factors as

predictors.

Previous studies found that the lack of partner support was among the strongest predictors

of depression during pregnancy [59, 60]. However, in the current study, there was no signifi-

cant difference in the depressive level between normal pregnant women who had their hus-

bands around and those whose husbands were migrant workers. It is also known that in this

study, over half of the migrant workers (53.2%) visited home at least once a week, and 76.9%

of migrant workers contacted their wives every day. It can be drawn that most migrant work-

ers would have a frequent contact with their wives, and this would allow them to provide a

good emotional support to their wives. Besides, take financial difficulty, which is another factor

associated with perinatal depression, into consideration, since migrant workers could bring

the family with more financial income, that could help to decrease their wives’ financial stress

and antenatal depressive level [61].

It is still inconvenient for people in rural China to seek for medical treatment for psycholog-

ical illness, as a result of a severe lack of medical resources [62]. What makes it worse, since the

stigma towards people with psychological problems still exists, some depressed pregnant

women might hesitate to seek for treatment and assistance. Additionally, in order to avoid the

risk of medication, some Asian pregnant women are more hesitant to take antidepressants

such as SSRIs [63]. Thus, involving the medical service and socio-cultural background in future

studies will help to explore the feature of cognition style of the pregnant women in rural China.

There are several limitations of this study. First, this study mainly focused on the variable of

automatic thoughts. However, as the traditional society in rural China is experiencing great

changes in many aspects, not much is known about the situation of community support, family

support, marital conflicts, and other external environmental factors regarding pregnant women

[64, 65]. Thus, without having a deeper consideration about those important issues, our study

couldn’t uncover more of the characteristics related with the cognition style of Chinese rural

pregnant women. Second, as a cross-sectional study, this current study couldn’t draw a causal

relationship between automatic thoughts and antenatal depression among the participants.

Conclusions

In conclusion, negative automatic thoughts have a potential important mediating effect

between negative life events and antenatal depression.
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Postnatal Depression Scale (EPDS) during pregnancy. Nord J Psychiatry. 2011; 65(6):414–8. doi: 10.

3109/08039488.2011.590606 PMID: 21728782

49. Chen Z, Chen H, Huang D. Pregnant women’s psychological pressure (in Chinese). Kaohsiung. Journal

Medical Sciences. 1991; 5:505–9.

50. Hollon SD, Kendall PC. Cognitive self-statements in depression: Development of an automatic thoughts

questionnaire. Cognit Ther Res. 1980; 4(4):383–95.

51. Fu F, Liu L, Guo J, Li X. Investigation of Automatic Thoughts and the Way of Coping in Depressive

Patients. Journal of Nursing Science. 2004; 19(7):6–8.

52. Kazdin AE. Evaluation of the Automatic Thoughts Questionnaire: Negative cognitive processes and

depression among children. Psychol Assess. 1990; 2(1):73.

53. Harrell TH, Ryon NB. Cognitive-behavioral assessment of depression: Clinical validation of the Auto-

matic Thoughts Questionnaire. J Consult Clin Psychol. 1983; 51(5):721. PMID: 6630686

54. Yan Gao YY, Qi Hong. Behavioral medicine inventory manual(in Chinese). Chinese medical multime-

dia press. 2005:266–7.

55. Wichers M, Maes H, Jacobs N, Derom C, Thiery E, Kendler K. Disentangling the causal inter-relation-

ship between negative life events and depressive symptoms in women: a longitudinal twin study. Psy-

chol Med. 2012; 42(9):1801. doi: 10.1017/S003329171100300X PMID: 22273464

56. Oei TP, Kwon SM. Evaluation of the integrated cognitive model of depression and its specificity in a

migrant population. Depress Anxiety. 2007; 24(2):112–23. doi: 10.1002/da.20225 PMID: 16888757

57. Leung SS, Lee AM, Chiang VC, Lam S, Kuen YW, Wong DF. Culturally sensitive, preventive antenatal

group cognitive–behavioural therapy for Chinese women with depression. International journal of nurs-

ing practice. 2013; 19(S1):28–37.

58. Lancaster CA, Gold KJ, Flynn HA, Yoo H, Marcus SM, Davis MM. Risk factors for depressive symptoms

during pregnancy: a systematic review. Am J Obstet Gynecol. 2010; 202(1):5–14. doi: 10.1016/j.ajog.

2009.09.007 PMID: 20096252

59. Lau Y. A longitudinal study of family conflicts, social support, and antenatal depressive symptoms

among Chinese women. Arch Psychiatr Nurs. 2011; 25(3):206–19. doi: 10.1016/j.apnu.2010.07.009

PMID: 21621734

60. Hartley M, Tomlinson M, Greco E, Comulada WS, Stewart J, Le Roux I, et al. Depressed mood in preg-

nancy: Prevalence and correlates in two Cape Town peri-urban settlements. Reprod Health. 2011; 8(9).

61. Roomruangwong C, Epperson CN. Perinatal depression in Asian women: prevalence, associated fac-

tors, and cultural aspects. Asian Biomed. 2011; 5(2):179–93.

62. Du S, Wang J. Analysis on the Mental Health Service Supply and Application in Rural Areas in China.

Chinese Journal of Social Medicine. 2011; 28(4):284–6.

63. Klainin P, Arthur DG. Postpartum depression in Asian cultures: a literature review. International Journal

of Nursing Studies. 2009; 46(10):1355–73. doi: 10.1016/j.ijnurstu.2009.02.012 PMID: 19327773

64. Kaplan A. The" self-in-relation": Implications for depression in women. Psychotherapy: Theory,

Research, Practice, Training. 1986; 23(2):234.

65. Lau Y, Yin L, Wang Y. Severe antenatal depressive symptoms before and after the 2008 Wenchuan

earthquake in Chengdu, China. J Obstet Gynecol Neonatal Nurs. 2011; 40(1):62–74. doi: 10.1111/j.

1552-6909.2010.01208.x PMID: 21244494

Negative Life Events and Antenatal Depression: Negative Automatic Thoughts

PLOS ONE | DOI:10.1371/journal.pone.0167597 December 15, 2016 14 / 14

http://dx.doi.org/10.1016/j.socscimed.2007.01.001
http://dx.doi.org/10.1016/j.socscimed.2007.01.001
http://www.ncbi.nlm.nih.gov/pubmed/17316942
http://dx.doi.org/10.1007/s00737-009-0134-x
http://www.ncbi.nlm.nih.gov/pubmed/20058040
http://dx.doi.org/10.3109/08039488.2011.590606
http://dx.doi.org/10.3109/08039488.2011.590606
http://www.ncbi.nlm.nih.gov/pubmed/21728782
http://www.ncbi.nlm.nih.gov/pubmed/6630686
http://dx.doi.org/10.1017/S003329171100300X
http://www.ncbi.nlm.nih.gov/pubmed/22273464
http://dx.doi.org/10.1002/da.20225
http://www.ncbi.nlm.nih.gov/pubmed/16888757
http://dx.doi.org/10.1016/j.ajog.2009.09.007
http://dx.doi.org/10.1016/j.ajog.2009.09.007
http://www.ncbi.nlm.nih.gov/pubmed/20096252
http://dx.doi.org/10.1016/j.apnu.2010.07.009
http://www.ncbi.nlm.nih.gov/pubmed/21621734
http://dx.doi.org/10.1016/j.ijnurstu.2009.02.012
http://www.ncbi.nlm.nih.gov/pubmed/19327773
http://dx.doi.org/10.1111/j.1552-6909.2010.01208.x
http://dx.doi.org/10.1111/j.1552-6909.2010.01208.x
http://www.ncbi.nlm.nih.gov/pubmed/21244494


Copyright of PLoS ONE is the property of Public Library of Science and its content may not
be copied or emailed to multiple sites or posted to a listserv without the copyright holder's
express written permission. However, users may print, download, or email articles for
individual use.


