LeMasters et al. BMC Public Health (2020) 20:68

https://doi.org/10.1186/512889-020-8176-0 B M C PU bl iC H ea |th

RESEARCH ARTICLE Open Access

Maternal depression in rural Pakistan: the @
protective associations with cultural
postpartum practices

Katherine LeMasters'” ', Nafeesa Andrabi*®, Lauren Zalla', Ashley Hagaman®, Esther O. Chung'?, John A. Gallis>®,
Elizabeth L. Turner*®, Sonia Bhalotra’, Siham Sikander®® and Joanna Maselko '

updates

Abstract

Background: Traditional postpartum practices are intended to provide care to mothers, but there is mixed
evidence concerning their impact on postpartum depression (PPD). It remains unknown if there is a unique impact
of postpartum practices on PPD separately from other types of social support, or if practices differentially affect
those with existing prenatal depression. In Pakistan, chilla (s Jz) is a traditional postpartum practice in which
women receive relief from household work, additional familial support, and supplemental food for up to 40 days
postpartum. This study aims to understand if chilla protects against PPD independent of other support and
whether this relationship varies by prenatal depression status.

Methods: Data come from the Bachpan cohort study in rural Pakistan. Chilla participation and social support
(Multidimensional Scale of Perceived Social Support) were assessed at 3 months postpartum. Women were assessed
for major depressive episodes (MDE) with the Structured Clinical Interview, DSM-IV and for depression symptom
severity with the Patient Health Questionnaire (PHQ-9) in their third trimester and at 6 months postpartum.
Adjusted linear mixed models were used to assess the relationship between chilla participation and PPD.

Results: Eighty-nine percent of women (N = 786) participated in chilla and almost 70% of those that participated
took part in all of chilla’s aspects. In adjusted models, chilla participation was inversely related to MDE (OR = 0.56;
95%Cl =0.31,1.03) and symptom severity (Mean Difference (MD) = — 1.54,95%Cl: — 2.94,-0.14). Chilla participation was
associated with lower odds of MDE (OR = 0.44;,95%Cl = 0.20,0.97) among those not prenatally depressed and with
lower symptom severity among those prenatally depressed (MD =-2.05,95%Cl:-3.81,-0.49).

Conclusions: Chilla is inversely associated with both MDE and symptom severity at 6 months postpartum above and
beyond social support. Specifically, chilla is inversely associated with MDE among those not prenatally depressed and
with lower symptom severity among those prenatally depressed. This relationship signals an opportunity for
interventions aimed at preventing and treating PPD in this region to draw upon chilla and similar traditional
postpartum practices in creating community-based, low-cost, sustainable interventions for maternal mental health.

Trial registration: NCT02111915. Registered 18 September 2015. NCT02658994. Registered 22 January 2016. Both trials
were prospectively registered.
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Background

The postpartum period is one of vulnerability for women’s
mental health, which may be protected through pre-
existing sociocultural practices. The importance of trad-
itional postpartum practices to women’s postpartum experi-
ence has long been documented throughout regions of the
world [1]. While such practices vary cross-culturally, the
first months after giving birth are widely acknowledged as
distinct from normal life and as a recuperative time [2].
Postpartum practices are richly documented in Asian, His-
panic, African, and Jewish cultures and are described by an-
thropologists and cultural psychiatrists as customs that
“mother the mother” through formalized social support [1,
3-5]. They are intended to provide care to mothers by lim-
iting their household activities, providing a special diet, tak-
ing care of their needs, and easing their transition into
motherhood [1].

Such practices may also have long term benefits on ma-
ternal and infant health, including maternal mental health,
and need to be considered when thinking about protec-
tions against postpartum depression (PPD) [1, 4, 6]. PPD
is defined as depression beginning in or extending into the
postpartum period, up to 1 year after giving birth, and can
impair women’s functioning and the development of her
children [7]. In low- and middle-income countries
(LMIC), the overall pooled prevalence of PPD is between
18.7-19.8% [8, 9]. Though postpartum practices in Asian
cultures are intended as supportive mechanisms for new
mothers and the baby, there is mixed evidence concerning
the impact of postpartum practices on PPD.

For instance, a systematic review on postpartum prac-
tices found that appropriate and wanted support may be
protective against PPD. [10] In Taiwan, research suggests
that women who engaged in traditional practices were less
likely to exhibit physical symptoms and suffer from PPD
at four to 6 weeks postpartum [11]. Yet, another system-
atic review of 16 studies reporting on traditional practices
and PPD in Asian cultures found mixed results with eight
studies reporting protective associations, four reporting
negative associations, and the remaining studies were
inconclusive [12]. Additional studies from Japan and
Vietnam reported null associations and another from
Singapore suggests that postpartum practices were corre-
lated with higher depression levels [13—15].

It is likely that the potential effects of postpartum prac-
tices on PPD are closely tied to the social support compo-
nents of such practices [10]. Social support refers to any
type of assistance received from others, and is frequently
categorized into instrumental and emotional support. There
are known behavioral, psychological, and biological mecha-
nisms through which both instrumental and emotional sup-
port act to influence health outcomes [16]. Postpartum
practices provide instrumental support, such as a supple-
mented diet and relief from chores, and emotional support,
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such as a bolstered sense of self-worth. These social support
components of postpartum practices may be driving the as-
sociation between participation and reduced risk of PPD.

Prior literature has found that social support is often
considered the most important aspect of participation in
postpartum practices [10]. Participation may be less bene-
ficial when support is less positive, such as when the
practice creates conflict with a mother-in-law, or when
support is unwanted. Yet, few studies that assess participa-
tion in postpartum practices have measured social support
separately to tease out the complex relationships between
engagement in postpartum practices and social support.

Additionally, prior work has focused on the role that post-
partum practices play in preventing PPD onset, but has not
assessed how these practices reduce pre-existing depression
symptom severity [10, 12]. The pooled prevalence of women
with PPD in LMIC is between 18.7-19.8% and the pooled
prevalence of women diagnosed prenatally is between 15.6—
19.2%, indicating that many women enter the postpartum
period and begin their postpartum practices already experi-
encing depression [8, 9]. Thus, there is a need to understand
if postpartum practices reduce depressive symptom severity
among those prenatally depressed as well as prevent the on-
set of new symptoms.

In Pakistan, postpartum practices are referred to as chilla
(sJz) and are common after a women’s first birth [17]. Chilla
is defined as a 40-day period of confinement after childbirth
in which a woman returns to her mother’s home, is fed forti-
fying foods, is exempt from household responsibilities, stays
indoors, and receives additional support. Yet, not all women
return to their maternal home during this period; many re-
sume chores within 7 days postpartum, and women may
only receive unsolicited social support [18]. Additionally,
PPD is estimated to be 30.9% in Pakistan, notably higher
than the estimated prevalence of 18.7-19.8% in LMIC [19].
To date, one study in Pakistan has found chilla to be protect-
ive against PPD. [20] Given the dearth of evidence and in-
conclusiveness, our study of mothers in rural Pakistan aims
to understand [1] how chilla affects depression diagnosis and
depressive symptom severity, [2] whether this relationship
exists above and beyond perceived social support and [3]
whether this relationship varies by prenatal depression
status.

Methods

Study design and participants

Data come from the Bachpan study, a cluster randomized
perinatal depression trial nested in a longitudinal birth co-
hort in rural Pakistan. The study is representative of a typical
low-socioeconomic rural area in the north of the Punjab
Province. A more detailed description of the study is avail-
able elsewhere [21]. Briefly, pregnant women in 40 village
clusters were identified and invited to be screened for de-
pression using the Patient Health Questionnaire (PHQ-9).
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Women who scored 10 or higher were invited to participate
in the study; roughly one in three women who scored less
than 10 were asked to participate in the study [21]. Given
unequal probabilities of selection into the study, sampling
weights were used to represent the population of pregnant
women in the area [21]. Women were then followed up at
three, six, 12, 24, and 36 months postpartum through in-
person interviews. We used data from pregnancy (baseline),
three, and 6 months postpartum. Of the 1154 women inter-
viewed at baseline, 331 were not interviewed at the three-
month follow-up visit, resulting in 823 women in our ana-
lytic sample.

Measures

Outcomes

Our main outcomes of interest were major depressive epi-
sode (MDE) and depressive symptom severity at 6 months.
We utilized the Structured Clinical Interview for the Diag-
nostic and Statistical Manual of Mental Disorders’ (SCID-IV,
hereafter referred to as SCID) Module for Current Major De-
pressive Episode to evaluate MDE [22]. The major depressive
section of the SCID has been translated into Urdu, culturally
adapted for Pakistan, and has been used cross-culturally with
pregnant women [23, 24]. The SCID was collected at base-
line, three, and 6 months. The PHQ-9 screens for depressive
symptoms using nine items with a score ranging from zero
to three for each item; individuals can receive a maximum
score of 27. A 10-point cutoff is commonly used to indicate
symptoms reaching a clinically significant level [25]. This
measure has demonstrated acceptable criterion-related valid-
ity and reliability for screening depressive symptoms in our
population of community-based Pakistani pregnant women
[25]. The PHQ-9 was collected at baseline, three, and 6
months and treated as a continuous variable.

Exposure

At the 3 month postpartum interview, women were asked
whether they participated in chilla. If yes, they were asked a
series of questions about their chilla experience, which were
based on a prior Pakistani study [26]. These included [1] the
duration of their chilla (approximately one-week intervals
from 1 to 40 days); three questions about chilla components:
[2] being relieved from chores, [3] receiving additional female
support, and [4] receiving a supplemented diet; and [5] a
final question about whether the woman was satisfied with
her chilla. Our primary analyses used the binary variable for
chilla participation, as there was little variation in the compo-
nent indicators [20]. Additional sensitivity analyses were con-
ducted to assess whether specific components of chilla
participation were associated with MDE at 6 months.

Covariates
The Multidimensional Scale of Perceived Social Support
(MSPSS) is used globally and captures perceived support
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from family, friends, and significant others [27]. Informed by
a prior validation study of the Urdu translation of the MSPSS
among new mothers in rural Pakistan, we summed the
scores of all 12 items to obtain a single summary measure of
perceived social support [28]. The MSPSS was measured at
3 months postpartum.

We also adjusted for potential baseline confounders a
priori: maternal age (years), maternal education (years), par-
ity, socioeconomic status (SES) (a composite of household
assets), and living with mother-in-law [29]. Our analysis also
controlled for baseline outcome measures (e.g. SCID at base-
line was included when SCID at 6 months was the outcome).
In our models, we adjusted for study arm and the number of
people living in a room, as this was associated with missing-
ness at three- and six-month interviews.

Statistical analysis

We first present descriptive statistics for the sample charac-
teristics and mean differences in these characteristics by
chilla participation. Our primary analyses assessed the rela-
tionship between chilla participation and MDE (SCID) and
depressive symptom severity (PHQ-9) at 6 months separ-
ately. We utilized multilevel mixed effects models with a logit
link for SCID and an identity link for PHQ-9. All models
used a random intercept to account for clustering at the vil-
lage level. Given the unequal probabilities of selection into
the study, sampling weights were used in models and de-
scriptive statistics to represent the underlying population of
pregnant women in the area. Our analyses were stratified by
MDE at baseline, given that the relationship of chilla on six-
month depression may be different among depressed and
non-depressed mothers. We conducted two sensitivity ana-
lyses: [1] to examine the associations between specific com-
ponents of chilla and MDE (SCID) and [2] to assess whether
inclusion of MSPSS attenuated the association between chilla
and subsequent depression. All analyses were conducted
using Stata 15.

Results

Descriptive statistics

Our final analytic sample included 823 women who had
complete data for baseline, three, and six-month timepoints.
A comparison of baseline characteristics among women with
and without available data is Table 4 in Appendix. After ap-
plying population-representative weights, women were, on
average, 26.62 years old and over half of women (51.38%)
had at least a secondary education (Table 1). Most had at
least one other child (61.81%) and lived with their mother-
in-law (68.56%). Mean social support (MSPSS) score at 3
months was 4.74 (SD: 1.15). Thirty-seven percent of women
were diagnosed with MDE (SCID) at baseline and 23.06%
were diagnosed at 6 months postpartum. Mean PHQ-9 score
was 8.73 at baseline (SD: 6.68) and 4.70 at 6 months (SD:
5.44).
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Table 1 Demographic, chilla, and depression characteristics,
Bachpan cohort, Pakistan®

Table 1 Demographic, chilla, and depression characteristics,
Bachpan cohort, Pakistan® (Continued)

Mean or N SD or % Min Max Mean or N SD or % Min Max

Demographic Characteristics (N = 823) SCID (Six months) 217 23.06
Maternal Age 26.62 443 18 40 PHQ-9 (Baseline) 873 6.68 0 27
Maternal Education PHQ-9 (6 months) 4.70 544 0 27

None 1M1 12.23 2 Percentages are based on weighted data to account for the sampling design
. in which 1 in every 3 non-depressed pregnant women were eligible for study
Primary (1-5) 159 17.46 inclusion; Abbreviations: Multidimensional Scale of Perceived Social Support
Middle (6-8) 157 18.94 (MSPSS), Socige.conomic .Status (SES), Patient Health Questionnaire (PHQ-9),
Structured Clinical Interview for DSM-IV (SCID)
Secondary (9, 10) 209 25.96
Higher Secondary (11,12) 84 1092 Chilla participation N o
Tertiary (> 12) 103 1450 The majority of women .(89.44“%)) pf:lrtlapate‘d in chilla and
_ over 80% were satisfied with their chilla experience (Table 1).
Parity Most participated for at least 26 days (60.68%) and almost
First Pregnancy 238 3060 70% participated in all three components (relief from chores,
One or more children 585 69.40 additional female support, supplemented diet). Women who
SES Quintiles participated in chilla had, on average, more education, higher
Lowest 153 15.99 SES, were more likely to be in their first pregnancy, and
Lower Middle 163 1856 more baseline social suppor.'t. They also had erver MDEs at
_ baseline and lower depression symptom severity (Table 2).
Middle 171 2113 We also assessed whether baseline MDE (SCID) predicted
Upper Middle 165 2164 chilla participation and chilla components. More women
Highest 171 2268 who were non-depressed at baseline participated in chilla,
Mother-in-law had longer chilla duration, and were more satisfied with their
Ves Iy 68.56 chilla experience (Table 5 in Appendix).
People in Room 237 1.73 0 23
Symptom severity and MDE diagnosis
MSPSS 3 month 474 1S 1 7 In unadjusted models, chilla participation was inversely re-
Chilla Characteristics (N =729) lated to both MDE (Table 3 - Panel A, Model 1: OR = 0.40;
Chilla 95% CI =0.23,0.71) and symptom severity (Table 3 - Panel
Yes 729 89.44 B, Model 1: Mean Difference (MD) = — 2.51; 95% CI: - 4.20,-
Duration 0.82). After adjusting for baseline covariates, we found that
7 - 906 these relationships hold for both MDE (Table 3 - Panel A,
Model 2: OR =0.53; 95% CI = 0.33,0.86) and symptom sever-
14 78 958 ity (Table 3 - Panel B, Model 2: MD = -2.03; 95% CIL: - 3.10,-
15-20 120 15.79 0.96). We then controlled for social support and, although
21-25 38 489 our estimate for chilla becomes slightly less precise, chilla re-
26-30 53 7.01 mains independently related to MDE (Table 3 - Panel A,
31.35 30 425 Model 3: OR = 0.56; 95% CI = 0.31,1.03) and symptom sever-
3640 330 1049 ity (Table 3 - Panel B, Model 3: MD = -1.54; 95% CI: — 2.94,-
0.14). We conducted sensitivity analyses to disentangle po-
Chores tentially different associations of chilla components and
Yes 620 8530 PPD, adjusting for other components, and found no signifi-
Female Support cant differences among the components (Table 6 in Appen-
Yes 686 94.66 dix); however, this is likely because the majority of women
Diet who participated in chilla participated in all three
components.
Yes _ o 8t To examine whether the association between chilla and
satisfaction depression differs by baseline MDE, we stratified models by
Yes 602 84.79 baseline MDE diagnosis. In multivariable models that also
Depression Characteristics (N =823) included social support, we found that the association be-
SCID (Baseline) 405 3754 tween chilla and MDE at 6 months was driven by those not

clinically depressed at baseline (Table 3 - Panel A, Model
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Table 2 Background Characteristics by Chilla Participation, Bachpan cohort, Pakistan*

Chilla Participation

No Chilla Participation Test of Difference

N=729 N=94 T-Test Chi-
Mean or N SD or % Mean or N SD or % Squared
Demographic Characteristics
Maternal Age 26.68 438 26.19 479 -1.00
Maternal Education 1546%%
None 96 13.17 15 15.96
Primary (1-5) 130 17.83 29 30.85
Middle (6-8) 136 18.66 21 22.34
Secondary (9, 10) 195 26.75 14 14.89
Higher Secondary (11, 12) 76 1043 8 851
Tertiary (> 12) 96 1317 7 745
Parity 4.93*
First Pregnancy 220 30.18 18 19.15
One or more children 509 69.82 76 80.85
SES Quintiles 17.617%%
Lowest 125 1715 28 29.79
Lower Middle 138 1893 25 26.60
Middle 152 20.85 19 20.21
Upper Middle 155 21.26 10 10.64
Highest 159 21.81 12 12.77
Mother-in-law 1.73
Yes 499 6845 58 61.70
People in Room 2.36 1.76 245 148 045
MSPSS (Three months) 457 1.27 382 1.39 —5371%%%
Depression Characteristics
SCID (Baseline) 350 48.01 55 5851 367
PHQ-9 (Baseline) 8.56 6.62 10.05 6.96 2.04*

*p <.05, ** < .01, ***p <.00; Abbreviations: Multidimensional Scale of Perceived Social Support (MSPSS), Socioeconomic Status (SES); Patient Health Questionnaire

(PHQ-9), Structured Clinical Interview for DSM-IV (SCID)

D: OR =0.44; 95% CI = 0.20,0.97) as opposed to those who
were clinically depressed at baseline (Table 3 - Panel A,
Model E: OR=0.73; 95% CI=0.39,1.34). Conversely, the
association between chilla and symptom severity score was
greater among those who had prenatal MDEs (Table 3 -
Panel B, Model E: MD =-2.05; 95% CI: - 3.81,-0.49) com-
pared to those who did not (Table 3 - Panel B, Model D:
MD = -0.66; 95% CI: — 1.98,0.67).

Discussion

Postpartum practices’ differential effects

Among women in rural Pakistan, we found that most partic-
ipated in chilla and that most participated in all components
for the majority of the traditional 40 days. Those with more
education, first-time mothers, and those with higher SES
were more likely to participate in chilla, as well as those with-
out MDEs and those with lower depression symptom

severity at baseline. Among chilla participants, those without
baseline MDEs had more positive chilla experiences.

We found that postpartum practices hold promise for
benefiting maternal mental health. Chilla was inversely asso-
ciated with depression at 6 months postpartum above and
beyond social support. We saw a larger effect on symptom
severity (PHQ-9) among those prenatally diagnosed with de-
pression, indicating that postpartum practices may be par-
ticularly beneficial for women with already-vulnerable
mental health. We also saw a negative association between
chilla participation and SCID diagnosis at 6 months among
those without MDEs at baseline, meaning that chilla partici-
pation may be protective against the future development of
depression. However, we did not see an association among
those with prenatal MDEs. Thus, chilla participation may
help prevent new onset of PPD, but may not be enough to
lift women out of pre-existing depression. Our findings may
point to why prior research has been inconclusive in
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Table 3 Chilla Participation and Postpartum Depression at Six Months, Bachpan cohort, Pakistant

Model A: Full Model B: Full Sample - Model C: Full Model D: Model E: Depressed

Sample - Unadjusted MSPSS Excluded Sample - Adjusted Non-Depressed

N=2823 N=2823 N=823 N=418 N =405

Panel A: SCID+

OR @ OR @ OR @ OR @ OR @
Chilla (yes) 040 023 071 053* 033 086 056 0.31 1.03 044 020 097 073 039 134
MSPSS 0.72%%% 0.61 085 066" 0.51 086  0.78% 065 093
SCID (Baseline) QATF* 175 349  230%* 162 326
Maternal Age 1.01 097 106 102 098 107 098 092 105 102 097 107
Maternal 0.83** 072 09 081** 070 094 081* 066 100 088 074 104
Education
Parity 1.20 078 184 1.1 064 192 137 0.71 264 122 068 218
SES 0.88 076 102 091 075 1.1 1.01 079 128 084 070 1.01
Mother-in-law 1.15 079 169 126 084 188 146 076 280 108 066 176
People in Room 1.00 091 110 1.01 091 112 1.09 09 123 092 080 1.06
Study Arm 0.85 059 123 089 060 133 094 054 161 085 056 129
Intercept 063 036 112 042 012 144 132 023 763 393 040 3844 284 051 1586

Panel B: PHQ-9++

Coefficient Cl Coefficient Cl Coefficient Cl Coefficient Cl Coefficient Cl
Chilla (yes) —251 —420 —-082 —2.03*** —-3.10 096 -1.54*% -294 -0.14 -066 -198 067 —2.05% -381 -049
MSPSS —0.85%** -1.16 - —0.65%* - - —0.93%%* -

0.55 1.06 024 138 046
PHQ-9 (Baseline) 0.28%** 022 033 025% 019 030 027%* 017 036  021** 010 033
Maternal Age 0.04 -004 013 004 - 012 002 -008 012 004 -009 0.19
0.04
Maternal -034 060 — -0.22 - 005 -023 - 006 -037 - 0.07
Education 0.07 049 0.51 0.81
Parity 0.09 -076 093 012 -055 078 021 -068 1.10 0.20 -134 1.00
SES -0.11 -040 019 001 -036 037 011 -023 045 -0.12 -060 035
Mother-in-law 0.24 -055 102 026 -046 098 003 -085 091 036 -056 353
People in Room 0.047** -0.16 025 005 -0.13 023 005 -027 017 011 -0.22 048
sStudy Arm -0.74 -144 -004 -0.70 -137 -004 -076 - 000 -075 -188 031
152

Intercept 6.40 471 808 4.02* 145 659 734 424 1044 613 267 958 898 452 1400

t Models A-C used sampling weights and all models accounted for clustering due to the study design; *p <.05, ** <.01, ***p <.001; + Panel A used
multilevel mixed-effects logistic regression with random effects to account for clustering; ++ Panel B used generalized linear mixed models with
random effects to account for clustering; Abbreviations: Multidimensional Scale of Perceived Social Support (MSPSS), Socioeconomic Status (SES), Patient
Health Questionnaire (PHQ-9), Structured Clinical Interview for DSM-IV (SCID)

understanding the relationship between postpartum practices
and maternal depression, as such practices may have differ-
ential effects depending on both the depression measure
used (i.e, MDE or symptom severity) and women’s depres-
sive history. Additionally, our findings may be specific to
using the PHQ-9 and SCID. We used the PHQ-9 so that
it would be generalizable across the prenatal, postna-
tal, and longer-term postpartum periods given the
goal of the larger study. We chose to use the SCID-
IV given its cross-cultural validation and use in this
study setting [24, 30, 31]. Thus, studies using other
instruments to assess symptom severity and MDE
may generate different results.

Chilla beyond social support

The negative association between participation in chilla and
PPD in our study sample is consistent with prior findings in
Pakistan, which found that the relative risk of depression
among mothers who participated in chilla compared to those
who did not participate was 0.4 (95% CI 0.3,0.6) [20]. Studies
conducted in China, Vietnam, and Malaysia have also shown
negative associations between participation in traditional
postpartum practices and PPD. [14, 32, 33] Most often, so-
cial support is put forward as the mechanism linking trad-
itional postpartum practices to reduced risk of PPD. For
example, a study of mothers in Hong Kong found that the
cultural practice of peiyue was associated with both better
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social support and lower risk of PPD. [32] After control-
ling for social support, peiyue was no longer associated
with PPD, suggesting that social support is the “active in-
gredient” of peiyue [32]. However, in our study, we found
that controlling for perceived social support did not ap-
preciably attenuate the effect of chilla on depressive symp-
toms. While participation in chilla may be partially
reflective of social support, we found that it was signifi-
cantly associated with fewer depressive symptoms among
women who were depressed during pregnancy regardless
of their level of perceived social support. Thus, our results
suggest that chilla captures more than perceived social
support and may affect mental health through mecha-
nisms other than social support.

It is likely that chilla affects mental health through multiple
mechanisms, which are not fully captured by imagining chilla
as a unidimensional proxy for social support. For example,
mothers who are unable to participate in traditional postpar-
tum practices may experience heightened role conflict,
undermining their self-esteem [1]. Stern and Kruckman
(1983) theorized that six primary elements influenced the
presence or absence of PPD: a postpartum social support
structure, recognition of vulnerability of the new mother, a
mandated rest period, social seclusion, recognition of the role
transition and social status of the new mother, and assistance
with household tasks from female family, friends and mid-
wives [1]. These specific cultural factors, they propose, buffer
new mothers from PPD. In the Pakistani context, the post-
partum practice of chilla encompasses these six primary pro-
tective elements, which suggests that we should consider the
multiple dimensions of chilla and understand the full experi-
ence of chilla.

The importance of postpartum practices

Our findings emphasize the importance of understanding
informal postpartum practices for mothers that are central
to the postpartum period in Pakistan and other countries
[10]. Given how common these practices are in Asia and
around the world, there is a specific need to better under-
stand the role of postpartum practices on maternal mental
health and well-being during this transition period for
mothers and how we can incorporate these practices into
mental health interventions [3—5]. There is also a need to
identify the characteristics that predict mothers’ participa-
tion in these practices so that programs and interventions
can focus on those less likely to participate. Supporting
women’s participation in chilla aligns with a global interest
in using pre-existing structures to provide additional so-
cial support to women experiencing depression in the pre
and postpartum period [34, 35]. Enhancing the practice of
traditional postpartum practices can offer a sustainable
and culturally-appropriate public health recommendation,
potentially in both high and lower income settings.
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Strengths, limitations, and future work

Our study has several strengths. First, it includes a longitu-
dinal analysis from a population-representative sample. Sec-
ond, we used standardized measures of depression symptom
severity and MDE that have been validated in our target
population. Third, it is the first, to date, to examine the ef-
fects of chilla participation, and one of the first to examine
the effects of traditional postpartum practices, independently
of social support on maternal mental health. Some limita-
tions warrant discussion. First, as chilla and other postpar-
tum practices are rarely quantitatively measured, it is not
clear if our measurement of chilla captures the full experi-
ence. There is a need to more fully understand the quality
and temporality of women’s chilla experiences. Second, due
to the lack of variability among chilla components, we were
unable to decipher what components may be driving the as-
sociation we see with maternal depression besides social sup-
port (ie., diet or length of participation). Third, we were
unable to assess if there is something unique about women
who did not participate in chilla, which was only 11%. Al-
though our models control for social support and chilla
components, there may be other elements of women’s social
environment that we are unable to capture. We do see that
women with less education, lower SES, and higher depres-
sion severity are less likely to participate in chilla. Thus, what
presumably prohibited women from participating in chilla
that we were unable to measure may be driving the associ-
ation between chilla participation and PPD. Fourth, it is pos-
sible that child sex can affect whether a mother participates
in chilla, as mothers of female children are less likely to re-
ceive social support in the absence of chilla [36]. However,
our sample size was too small to separately assess female
and male births. Future research should consider the poten-
tial for effect measure modification by child sex. Lastly, we
may have selection bias in our analytic sample, as women ab-
sent at three-month data collection may have been partici-
pating in chilla. However, given that chilla typically does not
last more than 40 days, this is unlikely at the three-month
follow-up.

Conclusion

Our study measures chilla’s relationship with diagnosed
MDE and depression symptom severity. We find that chilla
was inversely associated with depression at 6 months post-
partum above and beyond social support. Chilla was in-
versely associated with MDE among those not prenatally
depressed and with lower symptom severity among those
prenatally depressed. It is important for public health pro-
grams aimed at reducing PPD to consider the importance of
the postpartum practices already in place in many regions of
the world. Our findings signal an opportunity for maternal
mental health interventions to draw upon these longstanding
practices in creating culturally appropriate interventions for
maternal mental health.
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Appendix
Table 4 Comparison of baseline characteristics between analytic and missing samples, Bachpan cohort, Pakistan
Analytic Sample Reappear at 6 Months Test of Difference+ Only in Baseline Test of Difference++
N=2823 N=105 N=226
N/Mean  %/SD T-Test  Chi-Squared  N/Mean  %/SD  T-Test  Chi-Squared
Demographic Characteristics
Maternal Age 2662 443 26.63 4.64 —-0.01 27.05 491 -1.25
Maternal Education 4.29
None 111 12.84 18 17.14 41 18.14 347
Primary (1-5) 159 18.33 23 219 44 1947
Middle (6-8) 157 18.67 19 18.1 39 17.26
Secondary (9, 10) 209 25.66 28 26.67 56 24.78
Higher Secondary (11, 12) 84 10.35 5 476 20 8.85
Tertiary (> 12) 103 14.16 12 1143 26 11.50
Parity 0.11 3.06
First Pregnancy 238 2892 32 3048 79.00 3496
One or more children 585 7108 73 69.52 147.00 65.04
SES Quintiles 467 407
Lowest 153 1693 27 2571 50 22.12
Lower Middle 163 18.08 17 16.19 51 22.57
Middle 171 20.66 16 15.24 44 1947
Upper Middle 165 2151 21 20 45 19.91
Highest 171 22.82 24 22.86 36 1593
Mother-in-law 033 4.45%
Yes 557 68.5 74 7048 136 60.18
People in Room 2.37 1.73 2.16 113 1.20 2.72 2.56 —2.36%
Depression Characteristics
SCID Baseline 405 4921 52 4952 0.00 105 46.88 038
PHQ-9 Baseline 8.73 6.68 8.22 6.79 0.74 8.65 6.82 0.16

*p < .05, ** <.01, ***p < .001; + Test of difference between analytic sample and those reappearing at 6 months; ++ Test of difference between analytic sample and
those only at baseline; Abbreviations: Socioeconomic Status (SES), Patient Health Questionnaire (PHQ-9), Structured Clinical Interview for DSM-IV (SCID)
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Table 5 Comparison of chilla characteristics by baseline clinical depression, Bachpan cohort, Pakistan
Non-Depressed Baseline Depressed Baseline Test of Difference
N/Mean %/SD N/Mean %/SD T-Test Chi-Squared
N=418 N =405
Chilla
Yes 379 90.67 350 86.42 367
N=379 N =350
Duration 3.79%%%
1-7 28 7.39 43 12.29
8-14 37 9.76 41 171
15-20 52 13.72 68 1943
21-25 20 528 18 5.14
26-30 27 7.2 26 743
31-35 14 3.69 16 457
36-40 201 53.03 138 3943
Chores 0.02
Yes 323 85.22 297 84.86
Female Support 3.09
Yes 358 94.46 328 93.71
Diet 0.18
Yes 359 94.72 320 9143
Satisfaction 16.89%**
Yes 334 88.13 268 76.57

*p <.05, ** <.01, ***p <.001
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Table 6 Chilla participation and Postpartum Depression at Six Months, Bachpan cohort, Pakistan

Model A: Full Sample - Unadjusted

Model B: Full Sample - Adjusted Model C: Non-depressed

Model D: Depressed

N=729 N=729 N=379 N=350
Panel A: SCID+ OR Cl OR Cl OR Cl OR cl
Chilla - Duration 0.87%%* 0.80 094 092 0.84 1.01 0.87 0.75 1.01 0.95 0.85 1.06
Chilla - No Chores  0.69 039 123 062 0.36 1.04 1.02 043 242 053 028 099
Chilla - Female Help 1.23 0.56 2.71
Chilla - Diet 0.72 0.32 162 093 044 1.98 1.09 029 407 072 0.31 1.67
Chilla Satifaction 0.77 049 121 1.09 0.64 1.87 063 026 155 132 070 251
MSPSS 0.74** 0.60 091 0.72% 053 097 077* 063 095
SCID Baseline 2A2¥** 1.61 362 1.02 094 11 1.03 097 1.09
Maternal Age 1.04 0.99 1.09
Maternal Education 0.84* 0.73 0.97 0.88 069 111 0.93 077 112
Parity 112 0.61 2.06 1.29 0.61 271 127 066 244
SES 0.90 0.73 1.10 0.95 072 125 083 068  1.02
Mother-in-law 1.35 0.81 225 1.68 080 355 110 064 189
People in Room 1.02 093 1.1 112 098 128 093 0.79 1.08
Study Arm 0.92 061 139 091 048 173 087 055 140
Intercept 0.98 038 249 082 0.09 7.70 092 005 1788 308 035 2702
Panel B: PHQ-9++ Coefficient Cl Coefficient  Cl Coefficient Cl Coefficient Cl
Chilla - Duration -0.22 —-045 001 -004 -027 018 -002 -022 018 -006 -034 021
Chilla - No Chores  —0.56 -229 118 —-059 -205 087 047 -069 164 —195* -357 -034
Chilla - Female Help  1.52 - 046 349
Chilla - Diet —248%* —4.40 —056 —149* -263 -034 -197% -375 =019 -071 —288 146
Chilla Satifaction —061 -202 079 013 -130 155 —-0.06 —-142 131 025 -132 183
MSPSS —0.69%** -1.01 -037 —0.54** -097 —-0.12 —-0.80*** -131 =029
PHQ-9 Baseline 0.24%** 0.18 030 0.28*** 019 038 0200 008 032
Maternal Age 0.05 -0.03 0.13 0.05 -005 015 006 -0.08 0.20
Maternal Education -0.17 -042 0.08 -0.20 -050 010 -0.30 -0.75 0.16
Parity 0.12 -0.54 0.78 0.19 -071 109 0.0 -145 164
SES 0.03 -033 0.38 0.12 -024 047 -006 -055 044
Mother-in-law 035 -032 1.01 0.32 -061 124 038 =095 171
People in Room 0.07 -010 024 -0.02 -023 020 019 -0.17 054
Study Arm —-0.78* -140 =015 -091* -170 -013 -0.76 -192 039
Intercept 6.88 4.85 891 665 340 9.89 540 134 946 791 227 13.54

*p <.05, ¥* <01, ¥***p <.001; Abbreviations: Multidimensional Scale of Perceived Social Support (MSPSS), Socioeconomic Status (SES), Patient Health Questionnaire

(PHQ-9), Structured Clinical Interview for DSM-IV (SCID)

Abbreviations

LMIC: Low- and middle-income countries; MDE: Major Depressive Episodes;;
MSPSS: Multidimensional Scale of Perceived Social Support; PHQ-9: Patient
Health Questionnaire; PPD: Postpartum Depression; SCID: Structured Clinical
Interview for the Diagnostic and Statistical Manual of Mental Disorders;
SES: Socioeconomic Status
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