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Abstract

Postpartum depression is a worldwide public health concern. The prevalence of postpartum
depression is reported to be greater in developing countries than in developed countries. How-
ever, to the best of our knowledge, no papers on postpartum depression in the Lao People’s
Democratic Republic have been published. In order to strengthen maternal and child health,
the current situation of postpartum depression should be understood. This study aims to deter-
mine the prevalence of postpartum depression and identify factors associated with postpartum
depression in Vientiane Capital, Lao People’s Democratic Republic. Study participants were
428 women 6-8 weeks postpartum who visited four central hospitals in Vientiane Capital for
postnatal care from July to August 2019. Structured questionnaires were used to collect socio-
demographic, obstetrical and infant, and psychiatric data about the women and their partners.
The Edinburgh Postnatal Depression Scale (EPDS) was used to identify suspected cases of
postpartum depression with the cut-off score of 9/10. Multivariable logistic regression was used
to examine independent factors that were associated with suspected postpartum depression
(EPDS >10). The mean age of the 428 women was 28.1 years, and the prevalence of sus-
pected postpartum depression was 31.8%. Multivariable logistic regression using variables
that were statistically significant on bivariate analyses indicated that three variables were asso-
ciated with suspected postpartum depression: unintended pregnancy (AOR = 1.66, 95% CI
1.00-2.73, P=0.049), low birth satisfaction (AOR = 1.85, 95% CI 1.00-3.43, P=0.049), and
depression during pregnancy (AOR = 3.99, 95% CIl 2.35-6.77, P <0.001). In this study, unin-
tended pregnancy, low birth satisfaction, and depression during pregnancy were independent
risk factors for postpartum depression. These results suggest that the mental health of preg-
nant women should be monitored, and that health care services, especially family planning and
supportive birth care, should be strengthened to prevent postpartum depression.
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Introduction

Postpartum depression (PPD) is defined as a non-psychotic episode of depression that may
occur in women as early as four weeks after childbirth [1]. According to a meta-analysis and a
systematic review of PPD, 13% of postnatal women globally experience mental disorders, and
this proportion is noticeably higher, at 20%, in developing countries [2, 3]. PPD is considered
a public health concern, as maternal mental disorders can affect the mother’s physical condi-
tion as well as the child’s growth, and family and social relationships. Poor maternal function-
ing due to mental suffering can affect a child’s later behavioral and cognitive development, and
lead to poor physical growth and poor social engagement [4, 5]. Children of depressed mothers
are more likely to be underweight with stunted growth, and experience more episodes of diar-
rhea and infectious illness [4]. A great deal of research has been conducted to identify risk fac-
tors that contribute to PPD, which may vary according to the social context and conditions.
Many studies have reported that employment, level of education, first pregnancy, the child’s
gender, a previous history of depression including during pregnancy, partner’s depression, dis-
satisfaction with the marital relationship, and lack of social support were the main factors asso-
ciated with depression in women after delivery [6-8]. However, some studies have claimed
that these factors were less important than socio-economic status and family income, which in
turn are related to education and healthcare accessibility [8].

The Lao People’s Democratic Republic (Lao PDR), a landlocked country in Southeast Asia,
is a low-middle-income country that experienced rapid economic growth in 2018 (per capita
GDP of 2,542 USD) [9]. Numerous strategies and action plans have been implemented in
order to strengthen maternal, newborn and child health [10], but none of them address to
postpartum depression as information is lacking. Mental health statistics have been underre-
ported due to the lack of specialists in the field of psychiatry and mental health services in the
country [11]. There are only two hospitals (Mahosot Hospital and 103 Military Hospital) in
Lao PDR that have psychiatry departments however these departments do not have psychiatric
specialists. A mental health policy was introduced in 2018 to promote the mental health of the
population by increasing the number of specialists and services [12].

To the best of our knowledge, there have been few studies on depression, but no studies on
PPD in Lao PDR have been published. Therefore, the present study aims to determine PPD
prevalence and identify factors associated with PPD in Vientiane Capital.

Materials and methods
Study design

This is a cross-sectional study that involved human participants (Lao women). The study was
approved by the National Ethics Committee for Health Research in Lao PDR (No. 035/
NECHR). Written informed consent was obtained from all women who were interviewed for
this study. This study was conducted at four central hospitals (Mahosot Hospital, Mittaphab
Hospital, Setthathirath Hospital, and Mother and Infant Hospital) in Vientiane Capital, Lao
PDR because approximately 90% of the childbirths in Vientiane Capital were covered by the
four hospitals [13]. Questionnaires were used to collect information from the study partici-
pants who were all women who visited the hospitals for postnatal care at 6-8 weeks postpar-
tum from July to August 2019 and who agreed to participate in the study. Exclusion criteria
were women who could not understand Lao language, had delivered twin babies, had thyroid
disorders, and did not answer all the questions in the questionnaire. The mental health of
mothers of twins can be affected by the double workload, and it has been reported that depres-
sion was associated with thyroid disorders [14]. Healthcare workers at the hospitals, such as
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physicians and midwives, were trained by Dr. Souphalak Inthaphatha (the first author) on
methods of interviewing the participants and collecting data using the questionnaires without
forcing the participants to answer on May 22-24, 2019.

A pilot study was conducted at Mittaphab Hospital involving 20 postpartum women in
June 2019. It took approximately 15-20 minutes per interview and most questions were easily
understood by the women. However, it was found that most Lao women did not visit doctors
when they had mental problems. According to the results of the pilot study and comments
from healthcare workers, the questionnaires were revised.

The predicted prevalence of PPD was assumed to be 20%, based on the prevalence of PPD
in Thailand (16.8%) [15] and in other developing countries [2, 3]. Thailand is one of the neigh-
boring countries to Lao PDR and Lao culture is similar to Thai culture. The minimum sample
size was calculated to be 385 for the prevalence (20%) with the width of 95% confidence level
less than 4%. After obtaining informed consent, a total of 433 women were interviewed in
closed rooms in the presence of healthcare providers to ensure privacy. Five women were
excluded because two mothers had twin babies, one had hyperthyroidism, one was a foreigner,
and one had missing data. Finally, 428 postpartum women were included in this study.

Questionnaire and measurement

The data were collected through structured questionnaires consisting of six sections: socio-
demographic information (eight questions), obstetric and infant information (11 questions),
information on the women’s partner and family including relationship satisfaction and avail-
ability of familial support (six questions), child-rearing information (four questions), history
of depression of the study participants (six questions), and history of depression of their part-
ners (two questions). Demographic data, health history, obstetric and infant information, and
information on social support were obtained from both antenatal care logbooks and
interviews.

Socio-demographic factors were categorized as follows. Ages of women were categorized
into two groups (<28 years and >28 years) based on the mean age. The ethnolinguistic groups
that women belonged to were categorized into the following groups: Lao-Tai, Hmong-Mien,
Mon-Khmer, and Chinese-Tibetan according to the ethnic categorization by the Lao govern-
ment [16]. Marital status referred to women’s relationship with their partners. Women
selected one from the following choices: single, married, cohabiting but not married, divorced,
and widowed. Marital status was categorized into two groups (married/cohabiting and single/
divorced). The education of women or their partners was based on the highest grade that they
completed and was categorized into two groups (high school or lower and diploma/bachelor
or higher). Area of residence was classified into urban or rural based on the district where the
women lived. Household income was the monthly income of the women’s household, and it
was classified into two groups (<4,000,000 LAK and >4,000,000 LAK) based on the average
household income.

The questions on obstetrics and infant factors inquired about the women’s last pregnancy
and last live childbirth. Parity referred to the number of children women had. Answers on par-
ity were grouped into two categories (one and two or more). Intended pregnancy was deter-
mined by asking the women whether they had planned the last pregnancy. Gestational weeks
of the last childbirth were categorized into three groups (<37 weeks, 37-40 weeks, and >40
weeks) according to the criteria of preterm delivery and term delivery. Responses to birth satis-
faction were divided into two groups: satisfied (very satisfied and satisfied) and not satisfied
(neither satisfied nor dissatisfied, slightly dissatisfied, and very dissatisfied). Responses to rela-
tionships with their partner/mother/mother-in-law were divided into two groups: good (very
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good and good) and not good (neither good nor bad, bad, and very bad). “Passed away” was
added to responses of relationship with their mother/mother-in-law.

History of depression

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [1], the diag-
nostic criteria of major depressive disorder is met when five or more of nine symptoms
(depressed mood, markedly diminished interest or pleasure, significant weight loss, insomnia/
hypersomnia, psychomotor agitation/retardation, fatigue, diminished ability to think, and
recurrent thoughts of death) have been present during a 2-week period and at least one of the
symptoms is either depressed mood or loss of interest or pleasure. There were no psychiatric
specialists or general doctors who could diagnose depression based on DSM-5 in Lao PDR.
Therefore, to identify depression, we developed two questions based on the criteria of major
depression in DSM-5 to explore if the participants were (1) experiencing emotional stress and/
or were unhappy, nearly every day for two weeks or longer, and (2) having recurrent thoughts
of harming oneself or committing suicide. When the answer to either question was yes, the
participant was considered as depressed. The two questions were used to identify the partici-
pant’s mental well-being before pregnancy, during pregnancy, and at the time of the interview;
participant’s partner’s mental well-being before the interview was also considered.

Edinburgh Postnatal Depression Scale

The Edinburgh Postnatal Depression Scale (EPDS) is a 10-item questionnaire used as a tool
for screening for PPD by primary healthcare professionals [17]. The EPDS is used with differ-
ent cut-off scores in different settings and cultures after validation in each country [15]. The
EPDS in Lao language was found on a foreign website (https://www.mhcs.health.nsw.gov.au/
publications/7005), but it was not used in this study because the process of translation was not
described on the website. In this study, the EPDS was newly translated from English into Lao
by two Lao translators (S1 Appendix), and then back-translated from Lao to English to ensure
translation accuracy by two different Lao translators. This was followed by a pilot pre-test in
20 Lao postpartum women to determine if the questions could be understood by participants
from different education backgrounds. The Lao EPDS was validated by the two questions that
identified depression in women at the time of the interview but not by the psychiatric diagno-
sis because there were no psychiatric specialists in Lao PDR. Of the 428 women, 43 were con-
sidered as having depression at the time of the interview. The sensitivity and specificity at
three cut-off scores of EPDS for depression in this study were 67.4% and 65.2% at 8/9, 60.5%
and 71.4% at 9/10, and 55.8% and 80.8% at 10/11, respectively. The cut-off score of 9/10 was
finalized to define “suspected PPD” (EPDS >10) in this study. The cut-off score of 9/10 is also
recommended to detect minor and major depressive symptoms in primary healthcare settings
among postpartum women in non-English speaking countries [18].

Statistical analysis

For statistical analysis, all variables were divided into four main categories: 1) socio-demo-
graphic data on postpartum women, 2) obstetric and infant characteristics, 3) information on
marital relationship and social support, and 4) depression history of women as well as their
partners. Statistical Package for Social Sciences, version 25 (IBM SPSS Inc, Armonk, NY, USA)
was used for data analyses. Chi-square test was performed to examine the relation between sus-
pected PPD and each variable, but we used Fisher’s exact test when more than 20% of cells had
expected frequencies <5. To identify independent risk factors for suspected PPD, multiple
logistic regression analyses were performed using variables which showed statistically
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significant differences on the chi-square test or Fisher’s exact test. P value <0.05 was consid-
ered significant.

Results

The mean age of the 428 postpartum women was 28.1 years (range, 16—44 years old). In terms
of ethnicity, Lao-Tai was the main ethnolinguistic group (n = 403, 94.2%), and most women

(n =424, 99.1%) were married or living with a partner (Table 1). The mean household monthly
income was 4,000,000 Lao Kip (LAK) (approximately 451 USD) ranging from 500,000 LAK
(56.5 USD) to 70,000,000 LAK (7,903 USD). There was a considerable gap in household
income as 291 women (68.0%) had a household income of 4,000,000 LAK or less. However,
only 95 women (22.2%) reported that their household income was not enough to cover living
costs. The proportion of women with only one child was 51.4% (n = 220), which was similar to

Table 1. Bivariate analysis of socio-demographic factors and suspected PPD among postpartum women.

Variables Total Suspected PPD P value®
N (%) n (%)

Age (years old) 0.466
<28 225 (52.6) 75 (33.3)
>28 203 (47.4) 61 (30.0)

Ethnolinguistic group 0.073
Lao-Tai 403 (94.2) 124 (30.8)
Others® 25(5.8) 12 (48.0)

Marital status 1.000¢
Married/cohabiting 424 (99.1) 135 (31.8)
Single/divorced 4(0.9) 1(25.0)

Education 0.009
High school or lower 212 (49.5) 80 (37.7)
Diploma/bachelor or higher 216 (50.5) 56 (25.9)

Occupation 0.004
Housewife 130 (30.4) 49 (37.7)
Government employee 97 (22.7) 22 (22.7)
Private company or NGO 80 (18.7) 17 (21.3)
Others" 121 (28.3) 48 (39.7)

Area of residence 0.552
Urban 223 (52.1) 68 (30.5)
Rural 205 (47.9) 68 (33.2)

Household monthly income (LAK) 0.313
<4,000,000 291 (68.0) 97 (33.3)
>4,000,000 137 (32.0) 39 (28.5)

Income adequacy for household living 0.651
Enough 333 (77.8) 104 (31.2)
Not enough 95 (22.2) 32(33.7)

Abbreviations: PPD, postpartum depression; NGO, non-government organization; LAK, Lao Kip.
*Others are Hmong-Mien and Mon-Khmer.

®Others include businesswoman, merchant, labor worker and military.

“Chi-square test was used except in the variable where Fisher’s exact test was applied.

IFisher’s exact test was used.

One USD = 8,947 LAK (April 1, 2020 rate)

https://doi.org/10.1371/journal.pone.0243463.t001
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the proportion of women with two or more children (Table 2). The last pregnancy had been
planned in 305 women (71.3%) and only 14 women (3.3%) had complications during their last
pregnancy. For most women childbirth had occurred at 37-40 gestational weeks (n = 295,
68.9%), they had delivered at health facilities (n = 423, 98.8%), and had vaginal delivery

Table 2. Bivariate analysis of obstetrics and infant factors and suspected PPD among postpartum women.

Variables Total Suspected PPD P value®
N (%) n (%)

Parity 0.040
1 220 (51.4) 60 (27.3)
>2 208 (48.6) 76 (36.5)

Intended pregnancy 0.006
Yes 305 (71.3) 85 (27.9)
No 123 (28.7) 51 (41.5)

Complication during pregnancy 0.563¢
No 414 (96.7) 133 (32.1)
Yes 14 (3.3) 3(21.4)

Gestational weeks of delivery 0.215
37-40 weeks 295 (68.9) 87 (29.5)
<37 weeks 35(8.2) 15 (42.9)
>40 weeks 98 (22.9) 34 (34.7)

Delivery place 0.037¢
Health facility 423 (98.8) 132 (31.2)
Others® 5(1.2) 4 (80.0)

Delivery method 0.088
Vaginal delivery 324 (75.7) 110 (34.0)
Elective CS 41 (9.6) 7 (17.1)
Emergency CS 63 (14.7) 19 (30.2)

Satisfaction with childbirth 0.002
Satisfied 361 (84.3) 104 (28.8)
Not satisfied 67 (15.7) 32(47.8)

Infant gender 0.151
Male 220 (51.4) 63 (28.6)
Female 208 (48.6) 73 (35.7)

Infant birthweight 0.184
<2,500g 50 (11.7) 20 (40.0)
>2,500g 378 (88.3) 116 (30.7)

Infant complication after delivery 0.710
No 410 (95.8) 131 (32.0)
Yes 18 (4.2) 5(27.8)

Weight for age scale of infant at 6 weeks old” 0.072
<-2SD 22 (5.2) 3(13.6)
>-2SD 399 (94.8) 127 (31.8)

Abbreviations: PPD, postpartum depression; CS, caesarean section; SD, standard deviation.

?Others include home, car, and places other than health facilities.

421 women answered because seven women did not have a record of baby’s weight or did not visit the hospital with
their babies.

“Chi-square test was used except in the variables where Fisher’s exact test was applied.

Fisher’s exact test was used.

https://doi.org/10.1371/journal.pone.0243463.t002

PLOS ONE | https://doi.org/10.1371/journal.pone.0243463 December 4, 2020 6/15


https://doi.org/10.1371/journal.pone.0243463.t002
https://doi.org/10.1371/journal.pone.0243463

PLOS ONE

Postpartum depression in Vientiane Capital, Lao PDR

(n =324, 75.7%). With regard to infant health, 50 infants (11.7%) had low birth weight
(<2,500g), 18 infants (4.2%) had complications after delivery, and 22 infants (5.2%) had mal-
nutrition with weight-for-age measurement below -2 standard deviations (SD) at six weeks

old.

The results of type of relationships and social support are shown in Table 3. Approximately
half of the participants lived in nuclear families (n = 204, 47.7%). Of the 424 women who were

Table 3. Bivariate analysis of relationship and social support factors and suspected PPD among postpartum

women.
Variables Total Suspected PPD P value?®
N (%) n (%)

Family type 0.789
Nuclear family 204 (47.7) 68 (33.3)
Staying with my parents 143 (33.4) 43 (30.1)
Staying with parents-in-law 81(18.9) 25(30.9)

Partner’s education® 0.004
High school or lower 159 (37.5) 64 (40.3)
Diploma/bachelor or higher 265 (62.5) 71 (26.8)

Partner’s occupation® 0.042
Unemployed 6(1.4) 3 (50.0)
Government employee 140 (33.0) 38 (27.1)
Private company or NGO 118 (27.8) 31 (26.3)
Others” 160 (37.7) 63 (39.4)

Relationship with partner® <0.001
Good 356 (84.0) 98 (27.5)
Not good 68 (16.0) 37 (54.4)

Relationship with mother 0.032
Good 382 (89.3) 115 (30.1)
Not good/passed away 46 (10.7) 21 (45.7)

Relationship with mother-in-law® 0.002
Good 330 (77.8) 93 (28.2)
Not good/passed away 94 (22.2) 42 (44.7)

Family member who helps taking care of baby 0.204
Partner 98 (22.9) 26 (26.5)
Other members 330 (77.1) 110 (33.3)

Having someone to talk about childrearing besides family 0.319
Yes 254 (59.3) 76 (29.9)
No 174 (40.7) 60 (34.5)

Traditional hot/cold bed 0.054
Yes 374 (87.4) 125 (33.4)
No 54 (12.6) 11 (20.4)

Maternity leave® 0.067
Yes 214 (71.8) 56 (26.2)
No 84 (28.2) 31 (36.9)

Abbreviations: PPD, postpartum depression; NGO, non-government organization.

424 women (not including four women who were single or divorced) answered.

®Others include businessman, merchant, labor worker, and military.

298 women (other than housewives and women who were unemployed) answered.

dChi-square test was used.

https://doi.org/10.1371/journal.pone.0243463.t1003
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married, 62.5% of their partners had a diploma or a bachelor’s degree, and the proportion of
unemployed partners was only 1.4% (n = 6). Most women answered that they had a good rela-
tionship with their partners (n = 356, 84.0%), mothers (n = 382, 89.3%), and mothers-in-law
(n =330, 77.8%). In terms of social support, 330 women (77.1%) had someone who helped to
take care of their babies other than their partners and 254 women (59.3%) had someone, other
than family members, with whom they could discuss childrearing.

Most women used a traditional hot/cold bed after childbirth (n = 374, 87.4%). Using a hot/
cold bed is a traditional practice among postpartum women. It gives opportunity for the
women to rest, and stay away from daily chores for a certain period of time as well as to
strengthen their social relations with their family and relatives [19]. Of 298 women who had
jobs, 214 women (71.8%) took maternity leave.

Of the 428 women, 99 women (23.1%) had a history of depression before the last pregnancy
(95% CI 0.19-0.27), 111 women (25.9%) had a history of depression during the last pregnancy
(95% CI 0.22-0.30). Among 424 women who were married or cohabiting, 41 women (9.7%)
had partners with a history of depression (95% CI 0.07-0.13) (Table 4).

The total EPDS score among participants ranged from 0 to 22 (Fig 1), and the mean was 7.1
(SD 4.6) with the median being 7.1. There were 136 women (31.8%) whose EPDS was 10 or
higher, and they were defined as “suspected PPD” in this study. Comparing the characteristics
of women with suspected PPD with those of the others, the factors significantly associated
with suspected PPD were: higher education, occupation, parity of two or more, unintended
last pregnancy, delivery place other than health facility, less satisfaction with childbirth, part-
ner’s higher education, partner’s occupation, poor relationship with partner, poor relationship
with mother, poor relationship with mother-in-law, depression before pregnancy, depression
during pregnancy, and partner’s depression (Tables 1-4).

To identify independent risk factors for suspected PPD, we performed multivariate logistic
regression analyses using the variables that were statistically significantly different on bivariate
analyses (Table 5). Women whose last pregnancy was unintended (AOR = 1.66, 95% CI 1.00-
2.73, P = 0.049), who were not satisfied with childbirth (AOR = 1.85, 95% CI 1.00-3.43,

P =0.049), and who had depression during pregnancy had significantly more suspected PPD
than the others (AOR = 3.99, 95% CI 2.35-6.77, P <0.001). Women who had a poor relation-
ship with their partners had a higher incidence of suspected PPD than the others but the differ-
ence was not significant (AOR = 1.88, 95% CI 0.99-3.56, P = 0.053).

Table 4. Bivariate analysis of history of depression and suspected PPD among postpartum women and their
partners.

Variables Total Suspected PPD P value®
N (%) n (%)

Depression before pregnancy 0.001
No 329 (76.9) 91 (27.7)
Yes 99 (23.1) 45 (45.5)

Depression during pregnancy <0.001
No 317 (74.1) 74 (23.3)
Yes 111 (25.9) 62 (55.9)

Partner’s depression” 0.002
No 383 (90.3) 113 (29.5)
Yes 41 (9.7) 22 (53.7)

Abbreviation: PPD, postpartum depression.
*Chi-square test was used.

424 women (not including four women who were single or divorced) answered.

https://doi.org/10.1371/journal.pone.0243463.t1004
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Fig 1. Distribution of the total score of Edinburgh Postnatal Depression Scale among postpartum women in Vientiane Capital.

https://doi.org/10.1371/journal.pone.0243463.9001

Discussion

To the best of our knowledge, this is the first report of a study on PPD in Lao PDR. The preva-
lence of suspected PPD among Lao women who visited central hospitals for postnatal care in
Vientiane Capital was 31.8%, which was higher than the prevalence of PPD in other Asian
countries. The mean prevalence of PPD in low- or middle-income countries is reported to be
higher than that in high-income countries [3]. However, the reported prevalence in low- or
middle-income countries varies depending on participants, study settings, and diagnostic
methods; 7.8% in the provinces of Sri Lanka using EPDS >10, 8.4% in a nation-wide survey in
Thailand using EPDS >13, 11.4% at maternity hospitals in Shanghai using EPDS >10, and
27.6% in Hanoi using EPDS >12 [7, 20-22]. These results suggest that women living in urban
areas may have a higher prevalence of PPD. It has also been reported that the prevalence of
postpartum mental disorders estimated by self-reported symptoms was significantly higher
than that obtained by diagnostic assessments (20.8% vs. 16.1%) [3]. This study was conducted
at central hospitals in the capital, and suspected PPD was defined based on the responses to
the questions addressing self-reported symptoms [11]. The prevalence of PPD diagnosed by
psychiatrists or among women in provinces in Lao PDR might be lower than 31.8%.

Factors associated with suspected PPD in multivariate analysis were unintended pregnancy,
low satisfaction with childbirth, and depression during pregnancy. Previous studies reported
that unintended pregnancy is associated with PPD [23, 24]. A prospective study in South
Korea showed that unintended pregnancy contributed to PPD and parenting stress in mothers
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Table 5. Multiple logistic regression on factors associated with suspected postpartum depression.

Variables OR (95% CI) ‘ Pvalue AOR® (95% CI) P value
Education

High school or lower 1 (reference) 1 (reference)

Diploma/bachelor or higher 0.58 (0.38-0.87) 0.009 0.91 (0.45-1.85) 0.800
Occupation

Housewife 1 (reference) 1 (reference)

Government employee 0.49 (0.27-0.88) 0.017 0.66 (0.30-1.47) 0.310

Private company or NGO 0.45 (0.24-0.85) 0.014 0.68 (0.30-1.57) 0.368

Others® 1.09 (0.65-1.81) 0.748 1.45 (0.79-2.64) 0.230
Parity

1 1 (reference) 1 (reference)

>2 1.54 (1.02-2.31) 0.040 1.57 (0.97-2.51) 0.064
Intended pregnancy

Yes 1 (reference) 1 (reference)

No 1.83 (1.18-2.84) 0.007 1.66 (1.00-2.73) 0.049
Delivery place

Health facility 1 (reference) 1 (reference)

Others® 8.82 (0.98-79.66) 0.053 5.09 (0.48-53.51) 0.176
Satisfaction with childbirth

Satisfied 1 (reference) 1 (reference)

Not satisfied 2.26 (1.33-3.84) 0.003 1.85 (1.00-3.43) 0.049
Partner’s education

High school or lower 1 (reference) 1 (reference)

Diploma/bachelor or higher 0.54 (0.36-0.83) 0.004 0.95 (0.46-1.98) 0.898
Partner’s occupation

Unemployed 1 (reference) 1 (reference)

Government employee 0.37 (0.07-1.93) 0.239 0.89 (0.13-6.26) 0.902

Private company or NGO 0.36 (0.07-1.86) 0.221 0.67 (0.10-4.66) 0.688

Others? 0.65 (0.13-3.32) 0.604 0.89 (0.14-5.78) 0.906
Relationship with partner

Good 1 (reference) 1 (reference)

Not good 3.14 (1.85-5.34) <0.001 1.88 (0.99-3.56) 0.053
Relationship with mother

Good 1 (reference) 1 (reference)

Not good/passed away 1.95 (1.05-3.63) 0.035 1.54 (0.74-3.21) 0.248
Relationship with mother-in-law

Good 1 (reference) 1 (reference)

Not good/passed away 2.06 (1.28-3.30) 0.003 1.06 (0.59-1.90) 0.855
Depression before pregnancy

No 1 (reference) 1 (reference)

Yes 2.18(1.37-3.47) 0.001 1.31 (0.75-2.27) 0.347
Depression during pregnancy

No 1 (reference) 1 (reference)

Yes 4.16 (2.63-6.56) <0.001 3.99 (2.35-6.77) <0.001
Partner’s depression

No 1 (reference) ‘ 1 (reference)

(Continued)
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Table 5. (Continued)

Variables OR (95% CI) P value AOR? (95% CI) P value
Yes 2.77 (1.44-5.31) 0.002 2.06 (0.96-4.43) 0.064

Abbreviations: OR, odd ratio; AOR, adjusted odd ratio; CI, confidence interval; NGO, non-government organization.
Hosmer and Lemeshow = 4.301, -2 Log likelihood = 445,095, and R?=0.183.

*Adjusted for all variables listed in the table.

YOthers include businesswoman, merchant, labor worker, and military.

“Others include home, car, and other places outside health facilities.

9Others include businessman, merchant, labor worker, and military.

https://doi.org/10.1371/journal.pone.0243463.t005

through marital conflict and low father’s participation in child care [25]. The impact of unin-
tended pregnancy on PPD was highest at four months postpartum but the impact on parenting
stress continued up to two years postpartum suggesting long-term influences on maternal and
child health. In our study, 27.8% of women had unintended pregnancy and there was no dif-
ference between women who had only one child from the last pregnancy and women who had
two or more children. Family planning is a cost-effective preventive method to reduce unin-
tended pregnancies [26]. Public health facilities provide a family planning service free of
charge in Lao PDR, but the policy should be strengthened to reduce unintended pregnancies.

A systematic review reported that negative birth satisfaction was significantly associated
with PPD in most studies on birth experience [27]. The prospective cohort study suggested
that post-traumatic stress disorder contributes toward PPD, which negatively influences satis-
faction in a couple’s relationship [28]. Birth satisfaction is influenced by women’s expectations
before childbirth, but is comprised of various factors, such as safety, support, respect, privacy,
and involvement in decision making [29, 30]. A qualitative study reported that Lao women in
rural areas prefer childbirth at home because of the support they receive from their family
members and a preference for traditional childbirth practices [31]. In our study, five women,
all of whom had childbirth at places other than health facilities, were satisfied with their child-
birth, although they were more likely to develop PPD. Further studies on birth satisfaction
using a global scale measurement of birth satisfaction are needed to understand the relation-
ship between PPD and birth satisfaction in Lao women. Supportive care during childbirth can
supersede pain and complicated birth [32]. The Lao government promotes institutional deliv-
eries, therefore, healthcare workers, especially midwives, need to be trained to provide sup-
portive care to women to enhance their confidence and comfort.

Several studies have reported that a mother’s mental well-being is associated with the rela-
tionship with their partners [6, 33, 34]. According to previous studies, couple relationship,
birth satisfaction, unintended pregnancy, and PPD influence each other [25, 27, 28, 35]. Preg-
nancy or planning for pregnancy is the beginning of the transition to parenthood for couples,
and this is not so only for first-time parents but also for second-time parents [36]. Couples
need to adjust and be supportive of each other during the transition. However, couples are at
risk of psychological problems and marital dissatisfaction because the transition causes stress
in their lives and amplifies the differences within the couple [36-38]. In both mothers and
fathers, negative interaction with partners influences depression during pregnancy as well as
postpartum [35]. Providing programs on childbirth education and enhancing the co-parenting
relationship of couples at health facilities may be effective in promoting parental mental well-
being [39].

History of depression is a major risk factor for PPD [3, 6, 18, 40], and women who have
experienced stressful or depressing life events at any time in their lives experience a
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significantly higher incidence of PPD [7, 20]. Some pregnant women might experience anxiety
and depression from time to time and it might be difficult to diagnose especially during the
first trimester [18]. If depression is not diagnosed or treated, it could last until the third trimes-
ter; depression during the late trimester is significantly associated with PPD [40]. The results
in our study will be helpful for healthcare providers in Lao PDR to understand PPD and to
identify women who may need mental care and support. Experienced healthcare workers, who
were part of this study, were aware that there were some women who struggled with depres-
sion after childbirth but did not know how to screen for and treat PPD. It is important to
improve training for primary healthcare providers to identify women at risk of PPD and those
suffering from PPD as well as to increase awareness of PPD among pregnant and postpartum
women and their families [41]. Further research on the experiences and the level of knowledge
of PPD among primary healthcare providers will be needed to understand PPD in Lao PDR.

This study has some limitations. First, PPD was measured as suspected PPD using EPDS
with the cut-off score being decided by questions specifically developed for this study. Both of
the Lao version of EPDS and the two questions were not validated using diagnosis of depres-
sion by psychiatric specialists. Some women with suspected PPD in this study may not have
been diagnosed with PPD if examined by psychiatrists. However, the questions were developed
based on the criteria of major depression [1], and study participants were themselves aware of
their suffering at the time of the interview. Second, the partner’s history of depression was
determined by the study participants based on the observation of their partners. The responses
might be affected by the relationship between the women and their partners. Third, the aim of
this study was to identify factors associated with PPD but power calculation for associated fac-
tors was not performed in this study. Fourth, the results of this study may not be representative
of all Lao women in Vientiane Capital, because we only included women who visited central
hospitals for postnatal care. The women in this study had a higher socio-economic status and
higher rates of skilled birth attendant and facility-based delivery compared to the women’s
data in Vientiane Capital [42]. To understand the situation of PPD among Lao women, further
studies need to be conducted including women in other communities and provinces, as well as
validation of the EPDS by Lao psychiatrists.

In conclusion, the incidence of suspected PPD was 31.8% among 6-8-week postpartum
women in Vientiane Capital, Lao PDR. Unintended pregnancy, low birth satisfaction, and
depression during pregnancy were factors that were significantly associated with PPD. We
believe that women should receive continuous support during pregnancy, including the post-
partum period, to maintain their mental health. Health care service, especially family planning
and supportive birth care, should be strengthened. Further research including a validated
screening test for postpartum women in Lao PDR is warranted.
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