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Abstract

Background Maternal depression and anxiety occurring beyond the 1-year postpartum period can lead to significant suf-
fering for both mother and child. This study aimed to systematically review and synthesize studies reporting the prevalence
and incidence of maternal depression and anxiety beyond 1 year post-childbirth.

Methods A systematic literature review of the PsycINFO, Medline, and Embase databases identified studies reporting on
the prevalence and/or incidence of depression and/or anxiety among mothers between 1 and 12 years post-childbirth. The
quality of the included studies was assessed. Findings were synthesized qualitatively.

Results Twenty-one studies were identified that met the inclusion and exclusion criteria. All studies reported the prevalence
of depression, with 31 estimates ranging from 6.6% at 3 to 11 years post-childbirth to 41.4% at 3 to 4 years post-childbirth.
Five of these studies also reported the prevalence of depression in subgroups (e.g., ethnic origin, income, marital status).
Four studies reported the prevalence of anxiety, with nine estimates ranging from 3.7% at 5 years post-childbirth to 37.0%
at 3 to 4 years post-childbirth. Only one study reported incidence. The quality of the included studies was variable, with
most studies scoring above 7/9.

Conclusion Maternal anxiety and depression remain prevalent beyond the first year postpartum, particularly in marginalized
subgroups. Current observational studies lack consistency and produce highly variable prevalence rates, calling for more
standardized measures of depression and anxiety. Clinical practice and research should consider the prevalence of maternal
anxiety and depression beyond this period.

Significance

Maternal depression and anxiety that occur beyond the first postpartum year, a commonly overlooked period in research
and practice, can lead to adverse outcomes for women and their children. There is no systematic review of the prevalence
of depression and anxiety in women after the first postpartum year. We identified 21 studies that reported the prevalence of
maternal depression between 6.6 and 41.4% between 1 and 12 years post-childbirth. Four studies reported the prevalence of
anxiety between 3.7 and 37.0%. Estimates were higher in marginalized groups. Our results may assist in identifying high-
risk women and inform appropriate prevention and treatment strategies.
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Introduction

It is widely recognized that postpartum mental health
impacts women and their families alike. For the women,
postpartum depression and anxiety can impede daily func-
tioning and quality of life. In addition to affective symptoms,
women may experience a reluctance to breastfeed (Hatton
et al., 2005), anxiety attacks (Beck, 1992), and impaired
parenting behaviours (Flynn et al., 2004; McLearn et al.,
2006). Maternal depression and anxiety have been linked to
poorer social engagement (Feldman et al., 2009), depressive
symptoms and psychiatric disorders (Priel et al., 2020), and
insecure attachment style (Campbell et al., 2004) in their
children. Maternal postpartum depression is also the strong-
est predictor of paternal postpartum depression in part due to
impaired spousal support and diminished relationship satis-
faction (Don & Mickelson, 2012; Goodman, 2004; Paulson
& Bazemore, 2010).

Clinical practice and research often define postpartum
depression as major depressive disorder with an onset
within 1 year of giving birth (Gaynes et al., 2005). The
estimated prevalence of depression in the first year post-
partum ranges from 5.0 to 26.3% (Liu et al., 2022; O’hara
& Swain, 1996; Underwood et al., 2016; Woody et al.,
2017). The DSM-IV does not recognize postpartum anxi-
ety, despite being highly comorbid with depression and
the high prevalence of anxiety symptoms in postpartum
women (Fawcett et al., 2019; Ross & McLean, 2006; Wen-
zel et al., 2003). Accordingly, anxiety is less frequently
screened for in primary care despite an estimated preva-
lence in the first year postpartum ranging from 8.5 to 9.9%
(Dennis et al., 2017; Goodman et al., 2016).

From a primary care and public health perspective, mater-
nal depression and anxiety that beyond the 1-year postpar-
tum period can still lead to suffering and adverse outcomes
for women and their families. A large systematic review
found that the maternal consequences of long-term post-
partum depression and anxiety included difficulty maintain-
ing social and marital relationships, depression recurrence,
and risky behaviours (Slomian et al., 2019). Mental health
problems in mothers of young children have also been asso-
ciated with poorer school performance, stunting and under-
weight, and higher psychological problems in their children
(Bennett et al., 2016; Closa-Monasterolo et al., 2017; Shen
et al., 2016). Furthermore, the influence of parental mental
health on child health is most prominent during the forma-
tive, pre-adolescent years of child development (i.e., up to
age 12), where significant cognitive, emotional and social
transitions occur (Collins & Madsen, 2019). For instance,
Agnafors et al. (2013) demonstrated that persistent depres-
sive symptoms in mothers were the strongest predictor of
behaviour problems in children at age 12.

@ Springer

Understanding when in the 12 years following delivery
women experience depression and anxiety has important
implications for screening, treatment, and allocation of men-
tal health resources, especially given the profound impact of
maternal affect on child development. Further, understand-
ing subgroups of women according to demographic or soci-
oeconomic factors that experience an increased burden of
anxiety and depression beyond the first postpartum year can
assist in identifying women for targeted preventative action.

Although there are single studies that have assessed anxi-
ety and depression status in women beyond the first year
postpartum, to our knowledge, no systematic review exam-
ining their prevalence and incidence exists. This review
aims to systematically review and synthesize the studies on
the prevalence and incidence of depression and anxiety in
women 1 and 12 years after giving birth.

Methods

The systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (Moher et al., 2009). The PRISMA 2020 checklist
can be found in Online Resource 1. The study protocol was
published in the PROSPERO international prospective reg-
ister of systematic reviews (CRD42022325002).

Search Strategies

A literature review was performed in Medline, Embase, and
PsycINFO databases from their inception to December 22,
2022. The search used terms related to three themes: (1)
incidence and prevalence, (2) depression and anxiety, and
(3) mothers 1 to 12 years post-childbirth. Full search strate-
gies are included in Online Resource 2.

Inclusion and Exclusion Criteria

Studies measuring the prevalence and/or incidence of
depression and/or anxiety in women after 12 months and
before 12 years post-childbirth using diagnostic criteria
(e.g., DSM) or validated screening scales to measure anxi-
ety and depressive symptoms were included. The exclusion
criteria were: (1) review papers, non-full-text papers, and
non-English papers; (2) studies that assessed women at or
before 1 year postpartum; (3) studies analyzing secondary
data from the same original cohort. In the case of multiple
studies that analyzed anxiety and depression from the same
cohort, only one study was included in the review. That
choice of inclusion was made in consensus by the authors
based on the recentness of the study, number of time points
analyzed, measurement of both anxiety and depression,
and study quality. In this way, two studies were excluded
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entirely (Barthel et al., 2017; Netsi et al., 2018), one study
was excluded for one depression estimate (Woolhouse et al.,
2015), and one study was excluded for one anxiety estimate
(Woolhouse et al., 2019).

Screening

The review was conducted using Covidence systematic
review software, which removed duplicate articles. Abstract
screening was completed in duplicate by two independent
reviewers with 93% agreement (TRH, BAC). Full-text arti-
cles were reviewed by a single author (TRH or BAC). A ran-
dom selection of 20% of the reviewed full-text articles was
reviewed by two authors (KA, SM) as a reliability check.
Disagreements during abstract and full-text review were
resolved in consensus by all authors. The included studies
progressed to quality assessment and data extraction.

Quality Assessment

The quality of each study included was assessed using the
Joanna Briggs Institute (JBI) Critical Appraisal Checklist for
Studies Reporting Prevalence Data (Joanna Briggs Institute,
2017). This tool was designed for systematic reviews and
assesses the methodological quality of included studies with
nine questions on the study design, conduct, and analysis.
The questions were answered as Yes, No, or Unsure, and the
total score was calculated. One reviewer (TRH) completed
the critical appraisal of all studies, and 20% of the studies
were assessed in pairs. Conflicts were resolved in consensus
by all authors.

Data Extraction

We developed the data extraction tool, which was pilot tested
with two studies by all authors. Extracted data included the
country of study, publication year, journal of publication,
objective, and study design. We also extracted information
on the study setting, population characteristics, sampling
technique, sample size, response rate, and reasons for non-
response. For both mental health outcomes, we extracted
details on the measurement tool, the data collection time
point, and the prevalence estimates. When available, we
extracted stratified prevalence estimates for demographic
subgroups (e.g., parity, education status, income, race, age).
One reviewer (TRH) completed the data extraction, with
20% of the studies done in pairs. Conflicts were resolved in
consensus by all authors.

Analysis

Of the extracted data, information most relevant to the
synthesis of prevalence data are presented in table. The

prevalence rates and time point of assessment are nar-
ratively synthesized in table and text. We also narratively
synthesized the prevalence of anxiety and depression by
demographic subgroups in table and text. If the prevalence
was reported as a fraction, the percentage calculation was
performed by the author (TRH). No studies were excluded
from the analysis based on the quality assessment score. We
were unable to conduct a meta-analysis due to heterogene-
ity across studies for prevalence estimates. Since only one
study measured incidence during the time-period of interest
(Kothari et al., 2016), we were unable to narratively syn-
thesize or discuss trends in incidence rates. Therefore, our
results are strictly focused on point and period prevalence
data.

Results
Characteristics of Included Studies

Figure 1 shows the PRISMA diagram of included studies.
The literature search yielded 249 citations. After duplicate
removal, abstract review, and full-text review, 21 studies
were included for analysis. The key characteristics of the 21
included studies are summarized in Table 1. This includes
the country of origin, study design, study setting, methods,
sample size, and prevalence and incidence outcomes.

Included studies were from 14 countries, with eight from
the USA. According to The World Bank Group (2021), four
cohorts were identified from lower-middle-income coun-
tries, two from upper-middle-income countries, and 15 from
high-income countries. Sixteen studies used a prospective
cohort design and five studies were cross-sectional surveys.
Regarding study setting, seven studies were conducted in a
clinical setting (e.g., recruitment from hospitals or primary
care centers), five were population-based, three were con-
ducted online, three involved birth cohorts, and three were
conducted in both community and clinical settings. All 21
studies assessed depression and four assessed both depres-
sion and anxiety (Table 1).

The most common measurement tool used to assess
depression was the Edinburgh Postnatal Depression Scale
(EPDS; n=8), followed by the Center for Epidemiologic
Studies Depression Scale (CESD; n=15), Patient Health
Questionnaire (PHQ; n=3), Beck Depression Inven-
tory-II (BDI-II; n=2), Hopkins Symptom Checklist-25
(HSCL-25; n=1), Composite International Diagnostic
Interview (CIDI; n=1), and International Classification
of Diseases, 9th Revision, Clinical Modification (ICD-
9-CM; n=1). Regarding anxiety, measurement tools
included the Generalized Anxiety Disorder-7 (GAD-7;
n=2) and the Spielberger State Anxiety Inventory (SSAI;
n=1). One study used a condensed version of the HSCL
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Fig. 1 PRISMA diagram of

included studies Studies identified through electronic
database search (n=249)

Medline (n=69)
Embase (n=125)

— Duplicates removed (n=92)

1

Abstracts screened (n=157) —

Studies excluded after abstract

1

screening (n=86)

Studies excluded after full-text

eligibility (n=71)

Full-text studies assessed for — review (n=46)

Incorrect patient population (n=13)

1

Incorrect outcomes (n=12)
Incorrect study design (n=8)
Unavailability of the full text (n=6)
Incorrect time period (n=5)

analysis (n=25)

Studies included in quantitative

1

(n=4)
Replicate cohort (n=3)
Incorrect prevalence outcome

Studies excluded after data extraction

(SCL-8), which assesses anxiety and depression. Regard-
ing the method of survey administration, 13 studies
administered these tools as self-reported questionnaires
and six studies administered these tools via interviews.
One study evaluated two separate cohorts with the EPDS;
however, the EPDS was administered as an interview in
the first cohort and as a self-reported measure in the sec-
ond cohort (Matijasevich et al., 2009). Finally, one study
diagnosed depression by board-certified psychiatrists
(Chen et al., 2020) (Table 1).

The quality assessment of included studies using
the JBI Critical Appraisal Checklist is summarized in
Table 2. The quality ratings ranged from three to nine
(out of nine). Most studies had scores equal to or greater
than seven (n=14). The most common reasons for failing
to meet the checklist criteria included a lack of drop-out
analysis (Q5), limited sample frame (Q1), and lack of
reported denominator values or confidence intervals for
prevalence estimates (Q8).

@ Springer

Prevalence of Depression 1 to 12 Years
Post-childbirth

Twenty-one studies assessed the prevalence of depression
and include 31 total time points of measurement beyond the
first postpartum year. The prevalence of depression ranged
from 6.6% measured at 3 to 11 years post-childbirth (Chen
et al., 2020) to 41.4% measured at 3 to 4 years post-child-
birth (Leiferman et al., 2021).

There were 14 estimates of depression prevalence within
or including the second postpartum year, ranging from 7.0
to 30.8% (Adhikari et al., 2022; Chi et al., 2016; Guo et al.,
2014; Hahn-Holbrook et al., 2013; Horwitz et al., 2007;
Kothari et al., 2016; Matijasevich et al., 2009; Mayberry
et al., 2007; Reay et al., 2011; Schmidt et al., 2006; Wool-
house et al., 2015; Ystrom et al., 2014). The prevalence
within or including the third year was reported five times,
ranging from 12.4 to 31.8% (Adhikari et al., 2022; Chi et al.,
2016; Civic & Holt, 2000; Manuel et al., 2012; Ystrom et al.,



1287

Maternal and Child Health Journal (2024) 28:1283-1307

painseawt JON

“dn

MO[[0] Tedk-§ oY)
1 (817 =1) %E'T9
sem Aredrunid jo
91e1 9y, (%£'86)
S[0TUOD /9t pue
(%1'¥6) 3382 $0T
st Jey) ‘dn mofjoj
Teak-1 o) payerd
~W0d %8°86 ‘I[e19A0
"PIssasse a1om
(GLy=1u) S[onuod
Po109]as Ajwopuel
pue (91z=u)

S95BD 9[QqISI[Q [[®
‘1918] SIBAA INOq
"dnoi13 [onuoo ay)
pawio] (7671 =1)
S)9M 7 I UOIS
-saxdap noyiim
uowom pue dnoi3
9SBD Q) PIULIO)
(PST=1) syoam T
je uorssardop ym
uowopy “wnredysod
S)oom 7 Je poje
-N[BAD IOM USWIOM
983yl JO 91 G
‘swo)dwAs oATS
-saxdap ou payrodar

STBAA (0g/21 <) uswom 081

¥ 18 (1L9/6€1) %L 0T $Ad4 :uotssardeg

‘Koueugord Surm(y

‘sarreuuonsonb
poyrodal-J[as yim
passasse syuedionied
YHIQPIIYo
-)sod s1eak 4 pue
SYooMm ] I Passasse
-1 910m uorssaidap
INOYIIM USWOA
‘Koueusard Surmp
uorssaidop I10J paje
-N[BAQ 2I9M SIAIUID
ared ey Arewrrad

PApUSYIE OYM USWIOM 110402 aA10adsoId

(8107) weys

~IeZ pue 1ye[jopqy

Juow
-ssasse Jo jutod owmn
pue douareaard Aerxuy

JUQWISSISSE JO
jutod ow pue 20U (Jo-no)
-eaa1d uvorssardo(g

[00) JUSWINSBIA ordweg

SPOYISIA ugisop Apmis

uoneyd Apms

sSurpuy Apmys pue SaIpnjs papnour Jo sonsLIsjoRIRy) | 3|qel

pringer

As



Maternal and Child Health Journal (2024) 28:1283-1307

1288

+STeok

paseaw 10N [ 18 (£68/261) %S’ 1T

oSTeak g e (1761
L'S1ID %S6) %L1
oSTeak G 1B (1°81
‘8P1 1D %S6) %191
g&wox €1 (691
LETID %S6) %TST
STk e (T'LI
‘9°ET 1D %S6) %¥'ST

oSTeak g1 ($°0¢
0°LT IO %S6) %981
Sreak e (gL]
‘SPTI0 %S6) %191
STk ¢ 1B (6°CT
‘01T 1D %S6) %'l
Srek I (¢pl
‘01110 (D) %S°Tl

(/ISL'T<) ST
-IDSH :uoissardoq

s1e94-8
pue -G je (ueow dy}
QAOQE UOTIRIASD
prepuels 1) 9-TVSS
S1edk -¢
pue -z 18 (08/0¥ <)
0T-TVSS :Kerxuy
(0991 <)
d-SaD :uorssaxdaq

‘pojed
-nied (%£°76) €68
pue 9[qISI[o 21om
s1oyjowt /(L] ‘dn
-MO[[0] TedK-7 ] oy}
1V ‘seareuuonsanb
payrodai-Jjas pojord
-wood s1ayjow ‘Apms
qurfeseq yuouw-¢
Ay 1y oedronred
0] paa1Se s1oyow
€CL1 Pue ‘paynuapl
SeM 11040d YiIIq Y

‘sisA[eue ur papnour
arom yyaqprIyo-1sod
sIeok g 03 dn eyep
JuBAQ[RI Iim sjued
-onred 86£T *%0L
JIOAO SEM QW) JOAO
9je1 osuodsar [eurp
-my13uo] oy, ‘Koueu
-3a1d ur uowom
L8EE PAMIII JOV

*QWoY] Je SAITRUUON)
-sanb pojiodar-jras
e1A pajo[dwios sem

dn-morjo “dn-yoayo

IUOW-¢ QUNNOI Y}
Je SIOUQ)) ATBJ[OM
PIYD e pao[dwod
eyep ourpeseq -ojed

-1on1ed o) payse
Q1om sanirediounw
¢ JO 310400 1311q
© WOJJ UIP[IYO

Jo s1apow [y
YPIQPIIYD
-3s0d s1eak g pue ‘g
‘€ T°1 ‘spuow
je pue ‘Aoueusdard
Surmp swoydwAs
aa1ssardop pojiodarx
-J19s syuedronred
'sjopIno Ajunw
-Wod pue ‘SOIuIfo
AyuIayeur ‘saoyjo
KI101RI0QR] [EOIPIW
IpIM-A)I0 woIy
uowom jueugard

paNnIdaI JOV

110402

3I1q 2anoadsoig

110709
[eurpISuo] (JOV)

sal[iue InQ [[V 9

Jo stsATeue A1epu0dag

uopams  (€107) ‘Te 1° siojeudy

epeue)

(T200) T8 190 LR IypY

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYIRIA

ugisop Apms

Anuno)

uone)d Apms

(ponunuoo) | sjqey

pringer

AQs



1289

Maternal and Child Health Journal (2024) 28:1283-1307

painseaur JoN

painseawt JO0N

£STeaK

€T e (8E/FY) %1€
(1A T 18 Surpnjour
jou) sIeak 7—1

e (SL1/¥S) %8°0€

#STBOK [ 1—¢

12 (S1S°80L/6T9 9F)
%99

(09/91)
a-sgD :uorssaxdoq

(I1e

PU® ‘4°00¢ X€'96T

X796 SAp0od

onsouserp) WD-6
-1 :uorssardoq

‘PIYS T pey

(%1°6L) uswom OoF

‘AAINS Jo owin oy}

1V “Koains oy pajerd

-wod (%76) 90S pue

KoAns oy ur pajed
-1onred s1ayiow )OGS

"papnout
pU® PaynuapT a1om
SpeLn) plIyo—Iayiowt

-19yye§ QISR

STS*S0L "STenpIatpul

000°000°€ Wo1} viep
SUIEIU0d (TYTHN YL

‘KIQAT[Op Io1je
uowom s reindod
surtopierd jeyo opdn
-[nW BIA PAINQLISIP
Sem A9AINS QUITUO JYJ,

*AIuUNuUIod AUIUQ  ASAINS [RUOTIOS-SSOID)

YIQPIIYD

-1s0d s1eak ¢ <pue
‘s1eak ¢—T

‘Iedk | >pue
‘KoueuFaid Surmp
‘Koueugord-oxd sisin
-eIyoAsd payniao
-paeoq £q uorssaidop
JIOJ POSSasse a1om
UQIP[IYO PI[[OIUD

JO SI9YIeJ pUE SIO
-ON (@ITHN)
aseqee( Yoreasay
doueInsuy YI[eof
[euOnEN UBMIE],

9} Woly paynuapt
oIam 800¢/Cl pue
100¢/10 Us9miaq
uIoq UIp[Iy) 110109

‘paseq uonendod

(9100) Te @ D

MIq SpIMUOnEN (0202) T2 10 uy)

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYISIA ugisop Apms

(ponunuoo) | sjqey

pringer

As



Maternal and Child Health Journal (2024) 28:1283-1307

1290

painseawt JO0N

+(s189K 7 JOo wnw
~IuIw) spuow 9¢
Jo ueow e Je

(€0€5/€S01) %6°61

(0991)
-SgD :uorssardoq

‘uawoMm J[qIIR
€0€S papn[out oZIs
ordures 1euy ay)
UOISN[OX? IO}y
‘Koains dn-mof[oy
jpuowi-g¢ ay3 ut
paredionied (%88)
G878 PUE P21OBIUO0D
QIoM QWM 9Y) e
SUIAT] 210M SjuBJUL
9SOUM USWOM ()16
‘1661 U] ‘A9AIns
8661 2 ur ajedion
-1ed 110400 popudjul
a1 Jo (%¥L) €566

‘s1op1aoid a1es
yjreay pue sreydsoy
WOIJ UOTRULIOJUT
puE SPI0dAI [EIIA 0)
PYUI] 9Iom S)[NSAT
KoAIng *sonsneIS
[)[esy 10} 1Qua)
[euoneN ay) Aq
MITAIUI uosIad-ur
1o uoydora) e1a
PaloNpuod ATOM
sAoaIng “A[oAn
-0adsar ‘wnyredisod
Sjpuowt 9¢ pue /|
JO UeQW B Je SWo)
-dwiks aa1ssaxdop
paInseau yorym
‘faang dn-mojoq
[eurpmIsSuoT 1661
Q) pue A9AIng
)[eaH JuBju] pue
[EUIBIA [EUOTIEN
8661 9U1 Jo sIskeue
BIEp AIBPU0DDS
8661 U VS oW
ur ya1q daes oym
uowom Jo oidwres
wopuel poynens

Apmys TeurpnyiSuog
pue KoAIns [BUOIOIS
-SSOIO B JO SISATeue

eiep K1epuodag VSN  (000T) JOH Pue dIAID

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYISIA ugisop Apms Anuno) uone)d Apms

(ponunuoo) | sjqey

pringer

AQs



1291

Maternal and Child Health Journal (2024) 28:1283-1307

painsean JON

LSYUOW 77
1© (091/+2) %ST

(0€/01 <)
Sadd :uorssaxdaq

“(papnpout

9%L°08) ©Iep JUBASJAI
M uowom 9[qr3Ie

S0t papnpout Apms
juasaxd ayJ, ‘Apms
[eurpmSuoy 1a31e]
9} UI PO[[OTUD ATOM
oYM USWOM $GT
papnjour sjuedionred

(J1SIA QUIfaseq

o) parerdwod oym
90U} JO %E ey <)
dn mofr[oy 1ek-7
A Ie L-dvD oy
pue 6-OHd 2y yroq

-wmaedysod
SqIuOW ¢ pue ‘7 ‘9
‘€ Je InOIARYQq JUl
-pa9jIsealq pue suwo)
-dwiAs oArssaxdop
119y paytodar
-J10s sjuedronred
"sTomorAIoUT £q
P9399[[09 219Mm A30
-10jewo}dwAs JATS
-so1dap jo sarnseowr
pue uonewIoul
oyderSowap ‘Aoueu
-3axd 3unn( ‘sesmu
[oIeasar Aq eIuIOj
-I[e)) UIAYINOS UT
SOTUI[D J1139)SQO OM)
Je PALINDI0 I9)SAWILE)
JSIY JIOY) UT USWOM
JO JuaUIINIINY
-wnyredjsod
Syuow 7 pue ‘z|
‘¢ pue ‘wnjredojue
SYIUOW ¢ I8 SMOTA
-Io)ut e1A swojdwAs
K)o1XUE pUR QAIS
-sa1dap 10§ pouoaIos
QIOM UQWOA “SHISIA
Q18O [ejRUSIUE SUT
-mp (VHD) euRyD
ur reyidsoy Suryoeay,
kyjouy oJwoy] oy}

(Apmg Koueu

-3a14 ur moraeyog
ANS-NMN) Aprs
[eurpmyISuof e Jo SIS

-A[eue ejep K1epuodog

(€100)
VSN [e 1 J00IqIoH-UYeH

s1eak 7 e s1eak 7 18 (682/07) pajordwios 18101 687 pue (D) IOAL,P

(SSTYTD) %6°€ 2101 uf %0°L -Te101 U] sisA[eue 219D ut [edsoy

SR 7 STeak 7 1 (12/01<) dn-morjoy 103 91qI13 Amunwwo)) 0qoqy

1 IaD Ul (0L/1) %¥' 1T 1A Ul (0L/L) %0701 L-avD :Kexuy -1[o 3Iam 669 pue oY) WOl pajnIdal (Aprg 1uowdo
STeak 7 e «STeak 7 18 VHD (L7/01<)  oureseq je pajedion QIoM I9ISoWILD)  -[9A9( PIIYD) HOY0D QIIOAL P
VHD U (S12/01) %Ly ur (SIz/€) %1'9  6-OHd :uoissaida( -Ted uowom (gQ1 ISe[ 1oy} Ul USWOM [p1q 9AT9ads01q Q9D pue euByH (¥107) 'Te 1w onn
juow JUQWSSASSE JO
-ssasse jo jutod own  jurod owir) pue AdUI[ (Jgo-1mo)

pue douareaard Aerxuy -eaa1d uvorssardo(g [00} JUSWAINSBIJA ordureg SPOYISIA ugisop Apms Anuno) uone)d Apms

(ponunuoo) | sjqey

pringer

As



Maternal and Child Health Journal (2024) 28:1283-1307

1292

paInseawt JoN

Joreard
10 9 JO S9109S
PeY (%61) stoyow
1moj-K)x1s,, 11o0dar
sioyjne Y], :910N
£STeoK
9-S 18 (961/¥9) %9°'T€E

"BJep Jo
s1os 91o[dwod ym
(%86) s1oyIOW 961
papnjour 9jdwes
Apms oy, "oyedron
-red 0} peai3e

PUB PAJOLIUOD dIoM
(%€€) s1yow

007 ‘suonensigar
uo)Ie3IapuLy

pUE $91BOYNIAD

yuq

e 3 00ST > paySom
OyMm uaIp[Iyo pjo
-Ie9K-9—G JO S1ayjow
a1om syuedronied
*SMOTAIOIUT QWIOY-UT
BIA SaIreuuonsanb
pammonns Aq pajog|
-[00 9I9M SOTSIIS}OE
-reyo oryder3owapo
-100s pue ‘swojdwAs
oA1ssaxdop ‘s1ossoms
KepA1aas uo vleQq
"wA)SKS J00Yds Y}
J0J SI9)SOJ Juow
-[[oTu? udlIe3Iopurny|
Y} YIIm payojew
QIOM UQIP[IYO 9SAY)
JO SoweN "UIP[IYd
9[qISI[d AJNUApT 0)
Kjuno) eurjore)
Y)ION B UI S91eoyn

-I00 UYMIQ PIMIIAYY ~ ApnIs [RUONIIS-SSOID)

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(0991 ) {MIq woly opewt
-S4 :uorssardoqg SAUYOIBW 719 94l JO
(o-mo)
[00) JUSWAINSBIA Jrdweg

SPOYIRIA

(ponunuoo) | sjqey



1293

Maternal and Child Health Journal (2024) 28:1283-1307

‘sdn

-mof[of [[e paserd
W0 oYM UQWOM
(%SL) 6¥C papnjout
ordures Apnjs reuy
[, "Apmis oy ur

*SpI0Ja1
[es1paw y3noxy)
Pa109[[0J sem
UOTJBWLIOJUT PaJe[al
-yyreay pue oryderd
-ow_(J "KIAI[IP
I9)Je Syjuow g pue
‘9 ‘7 pue ‘syoom 7
Je maraIur suoydo
-19) ® pajordwoo
K9y, "pa109[[0d

Sem UOT)eULIOJUT
Jurpeseq a1oyMm ‘Ae)s
wnredisod 1oy
Surmp srendsoy

LSypuow (0g/213)  9redroned oy paaiSe KIQAT[Op OMm) WOIJ KoAns Teu
pamseaw JoN 8] 18 (6¥C/LE) %8 SAdd :uorssaxdo@  uowom g ‘[e10) U]  PIIINIOAT AIOM USWIOAY  -IpmISuo] 2andadsold spue[oUION  (9107) ‘Te 19 LBy
“JUQWISSISSE [RNIUL
18 L6'0F80°C sem
QwoY e UdIP[IYo
Jo Ioquinu a3eIoAe
Y], ‘sisA[eue [euy
Q) UI papN[our dIom
€601 pue dn-mofjoy
Teok-1 ot ur pajedr “191e] Jeok | A[ojew
-onred (%9°06) S601 -xoxdde pue 8661
‘Te10) uf (801 =u) Joquiaydag o) aung
sIoyjou [e2130[01q uoamjaq—siurod
papnour Ajuo Apmis 2w omj je 92[dwod
JULLIND Y], Juow 0) a1reuuonsonb ©
-SSOSSE [BNIUI AYJ UT  PI[IBW AIoM SIYIou
paredionred (%8°6L) Y], "PeId9[as Awop
8/.71 pue 9[qI31[d -URI 9IOM UIP[IYO
1om g9 ‘porduies 953y} JO sarfrue]
JpIIqpryo-1sod asoy) JO 1oyod *SP10J91 YMIq
squuowt ['¢y—G 11 YIq 9y} woly pay o1} paghuapt sem
Sem UoIym uowt -nuopI sorrwej  [e3dsoH udABH MON
-Ssasse [entut 9IqISI[d ¢¢/ WOl -9[RX AY) WL (L661 (110405
I9)Je SYIUOW 771 Pa109[9s A[wiopuel Joquydeg pue y)I1q Jo sIsA[eue
Jo ueow e Je 09/913) sem SoI[Iwe) G661 AInf usamioq AIepuooas) 110109
paInseaw JON (€501/881) %S'81  -SHD :uorssaxdog 88/1 Jo odwres y u10q) 110yod g  Aoueudaid aanoadsoig vSn  (L00?7) ‘Te 10 ZnmIoy
juowt JUQUISSISSE JO
-ssasse jo jutod own  jurod owir) pue AdUI[ (Jgo-1mo)
pue douareaard Aerxuy -eaa1d uvorssardo(g [00} JUSWAINSBIJA ordureg SPOYISIA ugisop Apms Anuno) uone)d Apms

(ponunuoo) | sjqey

pringer

As



Maternal and Child Health Journal (2024) 28:1283-1307

1294

painseaur JoN

(Sisougerp
K)91XUE [BOIUI[O JUI

(STeaK

S 1% (SL9E/0TY) %LI
£STBA

(swoydwiAs

€ < 0} A[oAneuuILye

Jomsue jsnur) (' |

€18 (SL9E/LIL) %TT  AS-1ATD :uotssarda(y

LStsougeip
uorssaidop [eomuro

“JUQUSSISSE
Teak-G oy 1e Yo |
PeY [ 171 pue juswu
-SS9SSE JRAA-¢ OU) 1B
PIIYO T pey Uatiom
2191 ordures Apms
9y} ur papn[oul
QIoM SJUQWISSISSE
dn-mof[oj [[e sso1oe
s3urner uorssardap
Jqe[TeAR pRY SID
-jjowt ¢/9¢ Jo [e10)
e ‘Apns Juasaxd oy
uf G Ieak pajerdwod
%G8 pue ¢ Tedk
pare[dwios 2,98
‘syuoussasse dn-mof
-[0F 3y 10 "SyIIq
8681 UO Pajoa[[0d
QIoMm e)ep ouI[eseq

‘SMOHA Y1 uf

“uawom (%5°8L)

“paqpryo-isod
SIBA G pue ‘¢ ‘T 1e
pue ‘(suijaseq) yiiq
18 POMITAIOIIT ATOM
SIoYJeJ pue SISYIOIA
VSN 9y ursaniod Og
SSOIS3E 000T/60 Pue
8661/C0 Usamiaq
SYMIQ 000§ paut
-wexa Apn3s oy,
"000°000C 1910
uone[ndod & s
sanIo [T Jo ojduwes
wopuel paynens

B Sem SMOJd UL

‘KoAIns aur[uo
urw-Og & paye[dwod
s1edk -1 pode
USIP[IYD YIIM SID
-YIOJA ‘Syjuow 4 Jo
95109 3Y) 1240 s)sod
BIpaW [B100s predun

Apmys TeurpniSuog
[euoneu © ‘(SMDIA)
Apmg Sureqrom
PIIYD pue saljIuef
onider oy jo sIs

-ATeue ejep Arepuooog

(Z100) T8 10 [onuEy

-Ind © pey Aay) pajels JUALIND & pey Ay z/01<) 91 Aq parerdwoo ysno1y) sroyjowr
os[e (67/€) %E 01 Parels os[e (67/6) %1€ L-AVD :Kerxuy pue uowom 31n1521 0) Surdures
(STeaK £STeIK #Z/01<) 981 Aq pauado QOURTUIAUOD PIs() (1202)
€1 (67/01) %LE €3 (6T7/21) %t 1+  8-OHd :uorssaxdoq sem KoAIns ayJ, ‘Kyunwwod auiuQ  Apnis [RUONIIS-SSOID) ‘Te 30 UBWLIOJO]
juow JUQWSSASSE JO

-ssasse Jo jutod own
pue douareaard Aerxuy

jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYIRIA

ugisop Apms

uone)d Apms

(ponunuoo) | sjqey



1295

Maternal and Child Health Journal (2024) 28:1283-1307

painseawt JO0N

geSyIuoW $7 38

110409 sB10[dd Ul %6°6

guSypuow
1C 38 110Y0d
JVASTV Ul %91

(0g/€1)
Sadd :uorssaxdaq

“URIp[IYo
snoraald arow 10 ¢
PRy (%1°¥E) TOP1
pue ‘piyo snoraaxd
1 Pey (%£97)

7801 ‘sloyjouwr awr)
181y 219M (%9°6E)
$T91 JUWSSISSE
[enmur 1y “dn-moy[oy
qiuow-47 9y} e
9%G°€6 Sem orer
asuodsay (%T'16)
papuodsar ogg pue
stpuow-¢ 18 SAdH
) 9odwod 0}
UISOYD 2IOM UDUWOM
G96 jo ordures

-qns y ‘sIsA[eue

10J papn[oul pue
91q1S1[0 210M SI9
-ouwr 60y “SyIq
L8CY sepn[ou]

3110409 se)ofed

“ualIp[iyo

snoraard arow 10 7
PRy (%1°02) 9€5CT
pue ‘priyod snoradid
1 Pey (%8'v€)
8]¢Y ‘sIaylow dwin)
181y o19m (% 1°GP)
uauwIoM 7/96 ‘yudt
-ssosse [enur Jy "dn
-MO[[0} [Juow-1g
oW IE %0YL

yaq

I9)Je SYIUOW ¢ pue
“TT € 18 SMITAId)UI
Quwoy-ur poje[dwod
pue KISAI[Op Id)je
ADIOYS MOTATIUT
®BIA saireuuonsanb
pae[dwods s1ayloN
‘sTeydsoy Ayruroyew
¢ I8 $00C ut seo[ed
ul y)aq 9Aes oym
SIoYIoW pPAINIOTY

1310409 sejoed

-wnyredjsod
syiuow-¢¢ pue ‘-7
‘- pue ‘wnjaedysod

Syoom-§ ‘UOTBISaS
Syoom T¢ pue [

Je SPI0OAI [BDIUI[O
pue sarreuuonsonb
payrodar-jjas pajord
-wod sywedronied
"TO61 ‘1€ 12quIaddq
pue ‘1661 ‘1 [dy
u29m19q Aep A12
-AT[op poyoadxa

ue pey oym eoJe
Apnjs oy} ur udWoMm
pojo1ua Apnjs oy,
*Ajuno)) uoAy ay) jo

sem ojel asuodsay  SIOLNSIP YI[eaY paseq

SIsATeue 10j papn[out
pue 9[qISI[o d1oMm
UdwoMm 86/L°¢1 ‘1e101
uy “soroueudard
T¥SyT Sopnou]

10400 JVASTV

-[0Istg ¢ ul papisal
OUM USWOM [[E JO
JUSUIINIOY :3I0Y0D

(QVdSTV) ua1p[yd
pue sjuared jo Apmg
[eurpnISUO] UOAY

S2IpN)S 110402
[eurpmIsuoy yiq
paseq-uornendod
0Mm] JO SISATeue

BIEp AIEPU0DRS

(6002)

SIN pue [1zeig ‘Te 39 yoraasemen

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYIRIA

ugisop Apms Anuno) uone)d Apms

(ponunuoo) | sjqey

pringer

As



Maternal and Child Health Journal (2024) 28:1283-1307

1296

painseawt JO0N

guSypuow

YC—61 1® %¥°0C
geSypuow

SI—€I® %BI'LI

(0g/€1)
SAdd :uorssardoq

“ULIP[IYD dI0W
10 ¢ pey (%9°87)
011 pue ‘uaIp[ryo
T Peq (%1'ST) 6T1
‘PITYO T PeY (%9°€E)
0S1 ‘wmuredysod
761 2Iom oym
uauwIoM 8¢ Y}
JO "URIp[IYO dI0W
10 ¢ pey (%6'€7)
L6 PU® ‘UaIp[Iyd ¢
Pey (%6°10) 111
‘PITYO T PeY (%T°LE)
991 ‘wmJredysod
sfpuowr 81—¢
Iam oym

uswom 2¢ 3y JO
'sAdd oy parerd
-WOJ AUITUO ASAINS
) parerdwod oym
swyow L] Jo
josqns Y “sIdyjowr
€861 Aq parordwod

sem KQAINS [enIul Y],

‘auruo
SAdd ayi a1e[dwod
0} payoeoidde arom
jouroyur Aq AoAaIns
yy parordwod oym
SIQUIOW JO 13sqns

-arreuuonsanb auruo

10 marAIdjur suoydo
-191 e1A (KoAIDS SI9
-IOJN 0} SUTUSITT)
KoaIns [euoneu v
UT POSSasse a1om
soouarradxe Surreaq
-priyo s uedionredq
"9)1sqaM uonensIgar
QU) WOIJ PAINIOAI
Q1om syuedronied

"Kunuwwod auI[uQ)  A9AINS [RUONIIS-SSOID)

(L00D)

‘Te 30 A119qARTA

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYIRIA

uone)d Apms

(ponunuoo) | sjqey



1297

Maternal and Child Health Journal (2024) 28:1283-1307

painseawl J0N

painseawt JO0N

JSyuour g4 3e (S
‘LLTID %S6) %1°1T
JSyuow 4 e (0°'LT
‘T0TID %S6) %9°€T

quSTeak
7 T S[ONUOD JO %6°6
quSTeak
T 18 S9SBD JO %/ °GE
I-1ad
(661/%S) %1°LT ‘T8I0
ST 7 18 S[o1u0d
3o (101/21) %611
<SIB3K 7 1B sased
Jo (86/Th) %6°TH
‘Sdadd

(6€/8<)
1ag :uorssaxdoq

(uorssaidop 210498
0) 9JeIdpOU SAJBD
-Iput €9/0¢ <) 11-1ad

pue (¢1<)
SAdd :uorssardo

‘(9181 9suodsax
%8°99) skoains dn
-MO[[0} 9 JOINO ¢
Jse9[ Je paje[dwod
oYM SIYIOW 79
Jo paisisuod ofdures
JUQLIND YT, “MITA
-IQ)UT QUI[aseq
oy parerdwod oym
€6 SurAe9[ ‘posnjox
G6 pue payse jou
arom 97 aredronted
03 9[qISI[o 21oM
sIayIoW €GO ‘[8101 Uf

‘Aloanoadsar ‘g1
pue 'z sem sdnoi3
[01U0d puE JsEd
S} UL usIpqys jo
Joquinu 95eIoAe oy}
‘dn mof[o} Jeak-7
y) 1y "snoxedruurid
QIoM S[OIIUOD JO
9%.,° 1€ pU. Sased
JO %¥'GE dureseq
IV 'saareuuonsonb
o pajerdwod
(%L'89) sjonuoo
101 PU® (%9°'19)
SOsEd 86 ‘8103 U]
"PANNIOAI AIOM S[OT)
-uod /] pue sosed
6S1 ‘Apms Jua1md
oy uf 'speydsoy ¢
WOIJ USWOM $86
papnjoul [V YL

‘wny
-redisod syjuowr g4
PU® ‘4T ‘81 “C1 9 ‘¢
je skoains pajrodar
-J19s paedwod
SIOYIOIN "AISAI[OP
Jo 4 8¢ unpim
SJUB]SISSE YOIBasal
£Q POMIIAIOIUI QIOM
youelg [edIpIN
sexa], Jo ANISIoATUN)
9} J& PAISAI[OP oYM
SISUIOW JUIISI[OPY
‘a1reuuonsanb
110da1-J[9S B porrewt
arom sjuedronred
*dnoi3 jonuod ay)
SE 9AT)ESoU PaURIOs
oym Joquinu [enba
ue pue dnoi3 ased
9 se aantsod
PaURAIOS oYM
sjuedronred 1e pare
-n[eAd Apnis JUSLIND
QU) ‘19)e[ SIBAA OM],
uorssaxdop 10y
.2anisod pausaIds,,
10 oAnje3ou
PoUdaIS,, JOYIIS
QI9M USWOAN W)
-redisod syoom g—9
pue Aoueugaxd
Jurmp paugaIds
QIOM USWOM LDV
o ur speydsoy
WOIJ PI)INIOAL IOM
Apmis anjqpuokaq
oy ut syuedronreg

110400 2Andadso1g

weisoxd an[q
-puokaq ay} 10J SIS
jo11d uaAds jo auo
((LOV) Atojiia,
rende) uerensny
ay ur syuedroned
Jo dn-moyjoq ‘Apms

110400 2Andadso1g

(9007) T 19 1pruyods

(1102) Te 1o Aeay

juow
-ssasse Jo jutod own
pue douareaard Aerxuy

JUQWSSASSE JO
jurod awir) pue 2ouQ[
-eaa1d uvorssardo(g

(o-mo)

1001 JuaWAINSLIJN

ordureg

SPOYIRIA

ugisop Apms

(ponunuoo) | sjqey

pringer

As



Maternal and Child Health Journal (2024) 28:1283-1307

1298

(swoydwiAs

QAIssaidop Joutw

pue Jolew ym sjud

quSTek 01T 18 %S -puodsar Aj1sseo 0}
uorssardop Jourpy  wipriode AT-INSA
n_e.wéo\n Ayl pasn) 6-OHd

'66°¢ sem
juowssasse jo jurod
9y e uowom 1od
UQIP[IYD JO Joquunu
uedwW A, IS
[eINI oY) WO} 66
pue 9)1s ueqn Ay}
WOIJ 97 ‘Uduwom

"SMOTA

-I9)u1 parmonns Aq
PIOJ[0D 2IIM SWIO}
-dwiAs oarssardop
pue somyderSowap
syedronaed uo eie(q
‘spooynoqyu3iou Jur
-punoms Iy} pue
sorurpo a1ed Arewrtid
oM} Je Swool Junrem
U} WOIJ PAINIdAL
Q1oMm a3e JO s1eak (O]

OI-T3® %9°LI Jo uorsroa ystuedg Sy papnpout pue | Usamiaq
painseau JON :uorssaxdop Jofefy  payipow :uorssardo o[dwes [euy oy,  URIP[IYD JO SIYION [BUONI2S-SSOID) sempuoq  (Q107) ‘Te 10 uIs[npy
‘dn-mof[oy
Ie9A-4 9Y) pauImal ‘wmred)sod s1eak
(%1'€8) 2011 pue ‘syjuowr 7|
‘Afoanoadsar ‘sdn ‘SYIUOW ¢ JB SAITRU
-MO[[0} YJuow-g | -uonsanb payrodar
pue ‘-Z1 ‘-9 ‘-¢ -J19s paedwod
pawniar (%1°88) sjuedronred “Jeis
LTET PUB “(%06) [exdsoy £q Apmg
LSET (%£6) 00¥1 {i[eoH [eUISIBIN 94}
“(%56) 1€H1 ‘Te10 10} PAJINIOAI AIoM
uJ ‘uowiom snored| QUINOQ[AA UT STE}
-[nu Q1312 L0ST -1dsoy oriqnd x1s 18
(0g/€1<) papnout adures YIIIq 9AIS 0} paIalst (S100)
PAINSEAW JON -, SYIUOW QT 1B %€ [ | SAadd :uorssaxdag pazATeue [euy oy, -SoI 9Jom OUM USWIOA 110705 9A10adso1g BIRNSY "Te 30 9Snoy[oop
‘wmred)sod s1eaf 4
pue ‘sypuowr 7|
‘SYIUOW ¢ Je SaIreu
"A[oanoadsar ‘sdn -uonsanb pajrodar
MO[[OJ Tek-{ pue -J19s paedwod
‘Quow-7| ‘qruot-¢ syuedronred ‘jyels
oy pauamar (% 1°¢L) [exdsoy £q Apmg
TOTT PUB “(%06)  UIBSH [BUIDIBIA )
LSET (%SO TEPT 10} paNnIdal alom
‘[e10} U] "UAWOM QUINOQ[AA UT STE}
2[qI81[2 LOST -1dsoy oriqnd x1s 18
(0g/€1<) papnpour ofduwres IIIq 9AIS 0) paIalsI (6100)
papnjoxy qusTeak 118 %4 6°¢T Sadd :uorssaxdoq pazATeue [euy oy, -SoI 9IoMm OUYM USWIOA 110705 9A10adso1g BIRNSNY "Te 30 9SNOYJOOA
juow JUQWSSASSE JO
-ssasse jo jutod own  jurod owir) pue AdUI[ (Jgo-1mo)
pue douareaard Aerxuy -eaa1d uvorssardo(g [00} JUSWAINSBIJA ordureg SPOYISIA ugisop Apms Anuno) uone)d Apms

(ponunuoo) | sjqey

pringer

AQs



1299

Maternal and Child Health Journal (2024) 28:1283-1307

K101uaAu] A1orxuy 911§ 19819q[ards 7ySs ‘arreuuonsand) YI[esH waned OHJ ‘S-SR woydwAs sunydoy ¢z-7OSH “1opIosi( A19TXUY PIzI[eIduan) (7Vo ‘9[edS
uorssardo( [erewsoqd y3Imquipg STJT ‘MITAIU] dnsouel [euoneurau] asodwo)) 77D @[eds uoissardo sorpni§ o13ojorwapidy 10} 1jua) G-S7D ‘[I-A101udau] uorssaido oog J7-1Adg

Jojeurouap/IojeIownu pajodar oN

(ID) 1eAIRUI 9OUAPYUOD pajiodar ON,

quSTBk G 1R 9%/ °¢

‘snoxed

-rurd o1om 9,/°8%
‘(¢81 =) yuiq ofd
-I[OW YA UOWOM
Suowry ‘9/ 76 sem
(8¥z'c8=u) 1iq
9[3urs © yiim uswom
Suowe Arredrurid
JO 9Jex 9} “YIIIq
Sunenmur jo owrn
Y} Y "sTedk G Ie
%¥'€S pue ‘sieak ¢
18 9%G°8G ‘S1BAk ']
e 9% 7L SRl
asuodsay “Ajerxue
pue uorssardop

uo ejep dn mofjoj
PI[eA iIm SL5
-ueu3axd g6H'v6
pey Apnjs JuaLInd
QL "s1oYIoW

qeSTek G 18 96°8 WISL1<)

‘wnyredjsod

SIBA G puB ‘¢ ‘G’
‘6’0 e pue Aoueu
-3o1d urmp sorreu
-uonsanb 110da1-jjos
paerdwods s1ayloN
‘peseq-uonendod

Apms

310409 2Andadsoxd
paseq-uonendod
e ‘(egOIN) Apmis
Hoyoy pyp pue

qusTeak ¢ 18 %8°G qusTeak ¢ 18 %677 8-71DS :Kjorxue 002Z°S6 pepnpout Sem JUoUNINIOAI IOUIOJA 2Y) JO SIS
QuSTBA G T IR 4T'C o STRK G 1B %T°TT pue uorssardog Apnis egoIA Y], Apnis egOJA 9U], -ATeue BlEp AIBPUODIAS KemIoN  ($107) 'Te 3o wons x
juow JUQWSSASSE JO
-ssasse jo jutod own  jurod owir) pue AdUI[ (Jgo-1mo)
pue douareaard Aerxuy -eaa1d uvorssardo(g [00} JUSWAINSBIJA ordureg SPOYISIA ugisop Apms Anuno) uone)d Apms

(ponunuoo) | sjqey

pringer

As



1300

Maternal and Child Health Journal (2024) 28:1283-1307

Table 2 Quality assessment of
included studies using the JBI
Critical Appraisal Checklist

Study citation

Quality assessment questions®

Ql Q2 Q3 Q4 Q5

Total

e
N
e}
A
e}
3
Q
o

Abdollahi and Zarghami (2018)
Adhikari et al., (2022)
Agnafors et al. (2013)
Chen et al., (2020)

Chi et al., (2016)

Civic and Holt (2000)
Guo et al., (2014)
Hahn-Holbrook et al., (2013)
Hall (1990)

Horwitz et al., (2007)
Kothari et al., (2016)
Leiferman et al., (2021)
Manuel et al., (2012)
Matijasevich et al., (2009)
Mayberry et al., (2007)
Reay et al., (2011)
Schmidt et al., (2006)
Woolhouse et al., (2019)
Woolhouse et al., (2015)
Waulsin et al., (2010)
Ystrom et al., (2014)

XK COoCoKZAHAKZAKAKZOKKZARKKNK
K ZAHA KK AHKZAKZAHAKAKAOKAKZ AR
T S A o T T T e G I e T e I S ES
T S A T T T e e e I e T e I S S S
CZRK KKK ZZCOZzZz<K<KaOc<KZ<ZC2z
K Z A KKK AHK KA AR AL <A
KK H KKK KA KK AR AR KK KA <
Z Z 2 22 Z 2Z2Z Z 2Z Z 2Z 2 Z 2ZZZZZ~K Z
CZRKAHKKARKZKAKAKAKKOKSKK<Ox
o I e R I R RN RV N R B N R == N R

Y Yes, N No, U Unsure
?Quality assessment questions:

Q1: Was the sample frame appropriate to address the target population?

Q2: Were study participants sampled in an appropriate way?

Q3: Was the sample size adequate?

Q4: Were the study subjects and the setting described in detail?
Q5: Was the data analysis conducted with sufficient coverage of the identified sample?

Q6: Were valid methods used for the identification of the condition?

Q7: Was the condition measured in a standard, reliable way for all participants?

Q8: Was there appropriate statistical analysis?

Q9: Was the response rate adequate, and if not, was the low response rate managed appropriately?

2014). In the fourth postpartum year, depression prevalence
was reported four times, ranging from 13.5 to 41.4% (Abdol-
lahi & Zarghami, 2018; Leiferman et al., 2021; Schmidt
et al., 2006; Woolhouse et al., 2019). There were four esti-
mates of depression prevalence within or including the fifth
postpartum year, ranging from 8.5 to 32.6% (Adhikari et al.,
2022; Hall, 1990; Manuel et al., 2012; Ystrom et al., 2014).
The prevalence at 8 years was reported once at 18.6% (Adhi-
kari et al., 2022). Other prevalence measurements included
6.6% between 3 and 11 years (Chen et al., 2020) and 17.6%
between 1 and 10 years (Wulsin et al., 2010). Finally, one
study of women with children 12 years of age reported the
prevalence of depression as 21.5% (Agnafors et al., 2013).
These results are summarized in Table 1.

Seven studies analyzed the prevalence of depression at
multiple time points beyond the first-year post-childbirth.

@ Springer

Chi et al. (2016) reported a slight increase in depression
prevalence from the second to third year post-childbirth from
30.8 to 31.8%. Mayberry et al. (2007) found an increase
between 13—18 months and 19-24 months from 17.1 to
20.4%. Adhikari et al. (2022) also demonstrated an increase
between 2 and 8 years post-childbirth from 12.5 to 18.6%.
Two studies reported a decrease in depression prevalence:
(1) 23.6 to 21.1% from 2 to 4 years (Schmidt et al., 2006);
and (2) 21 to 17% from 3 to 5 years (Manuel et al., 2012).

Prevalence of Depression in Socio-demographic
Subgroups

The prevalence of depression in multiple socio-demo-
graphic subgroups is reported in Table 3. Four studies
reported the prevalence of depression in ethnic subgroups.
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Table 3 Prevalence of

o . Study citation Subgroup Prevalence of depression
depression in demographic
subgroups Matijasevich et al., (2009) Race:
Black/Mixed 18.4% at 21 months
19.1% at 24 months
White 9.5% at 21 months
14.9% at 24 months
Income:
1st family income quintile 15.6% at 21 months
22.7% at 24 months
2nd family income quintile 11.1% at 21 months
19.7% at 24 months
3rd family income quintile 8.8% at 21 months
16.1% at 24 months
4th family income quintile 5.9% at 21 months
12.7% at 24 months
Sth family income quintile 6.7% at 21 months

8.9% at 24 months
Marital status:

Married 9.3% at 21 months
15.6% at 24 months

Single 19.5% at 21 months
18.4% at 24 months

Schmidt et al., (2006) Race:

Mexican American 24.5% at 24 months
21.3% at 48 months

African American 16.9% at 24 months
20.0% at 48 months

Caucasian 30.1% at 24 months

22.2% at 48 months

@ Springer
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Table 3 (continued)

@ Springer

Study citation

Subgroup

Prevalence of depression

Manuel et al., (2012)

Hall (1990)

Waulsin et al., (2010)

Race:

Non-Hispanic Black

Hispanic

Non-Hispanic White

Other

Income:

< 100% of poverty threshold

100-199% of poverty threshold

200-299% of poverty threshold

>300% of poverty threshold

Marital status:

Married

Divorced/Separated

Single

Education level:

> 12 years

Race:

Black

White

Marital status:
Married
Divorced/Separated
Never-Married
Education level:

> 12 years
Employment status:
Employed
Unemployed

Place of residence:
Rural

Urban

22.8% at 3 years
17.6% at 5 years
17.8% at 3 years
13.6% at 5 years
20.8% at 3 years
19.7% at 5 years
17.3% at 3 years
14.3% at 5 years

24.8% at 3 years
20.3% at 5 years
21.6% at 3 years
16.4% at 5 years
17.4% at 3 years
15.2% at 5 years
14.3% at 3 years
11.9% at 5 years

15.7% at 3 years
13.5% at 5 years
29.1% at 3 years
24.8% at 5 years
26.0% at 3 years
18.1% at 5 years

19.9% at 3 years
16.6% at 5 years

41.2% at 5-6 years
21.4% at 5-6 years

24.8% at 5-6 years
31.1% at 5-6 years
33.3% at 5-6 years

15.2% at 5-6 years

30.4% at 5-6 years
33.8% at 5-6 years

16.2% at 1-10 years
18.8% at 1-10 years
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The greatest difference in depression prevalence between
ethnic subgroups was reported by Hall (1990), with 41.2%
of Black women and 21.4% of white women report-
ing depressive symptoms at 5 to 6 years post-childbirth
(Table 3).

Three studies reported the prevalence of depression in
income subgroups. The greatest difference in depression
prevalence between the highest and lowest recorded income
subgroups was found in a Brazilian cohort. At 24 months
post-childbirth, 22.7% of women in the first family income
quintile reported depressive symptoms, compared to 8.9%
of women in the fifth family income quintile (Matijasevich
et al., 2009). In all studies that reported the prevalence of
depression in subgroups based on income, a higher preva-
lence was found in women of lower income compared to
higher income (Table 3).

Three studies reported the prevalence of depression in sub-
groups based on marital status. Consistently, the prevalence of
depression was lower in married women compared to single
or divorced women. For instance, Hall (1990) found at 5 to 6
years post-childbirth, depressive symptoms were reported by
33.3% of never married women, 31.1% of divorced or sepa-
rated women, and 24.8% of married women. The prevalence of
depression in women with > 12 years of education ranged from
15.2% (measured at 5 to 6 years) (Hall, 1990) to 19.9% (meas-
ured at 3 years) (Manuel et al., 2012). In women 1 to 10 years
post-childbirth, 16.2% of those living in a rural area and 18.8%
of those living in an urban area reported depressive symptoms
(Whulsin et al., 2010). Furthermore, Hall (1990) found that at
5 to 6 years post-childbirth, 33.8% of unemployed and 30.4%
of employed women reported depressive symptoms (Table 3).

Finally, no association could be found between the income
level of the country and depression prevalence. Both the high-
est and lowest prevalence estimates (6.6 to 41.4%) were found
in high-income countries. Only six prevalence estimates came
from low-income countries, ranging from 7.0 and 31.8%.

Prevalence of Anxiety 1 to 12 Years Post-childbirth

As shown in Table 1, four studies assessed the prevalence of
anxiety and included nine total time points of measurement
beyond 1 year post-childbirth. The prevalence of anxiety
ranged from 3.7%, measured at 5 years (Ystrom et al., 2014),
to 37%, measured at 3 to 4 years (Leiferman et al., 2021).
Other prevalence estimates were 3.9% at 2 years (Guo et al.,
2014), 5.1% at 1.5 years (Ystrom et al., 2014), and 5.8% at
3 years (Ystrom et al., 2014). None of the included studies
reported the prevalence of anxiety by population subgroups.

Adhikari et al. reported an increasing prevalence of anxi-
ety at four time points post-childbirth. The prevalence at 2,
3, 5, and 8 years post-childbirth was 15.4%, 15.2%, 16.4%,
and 17.4%, respectively.

Discussion

The current systematic review identified 21 studies report-
ing the prevalence of depression and/or anxiety in women
between 1 and 12 years post-childbirth. Only one study
reported the incidence of depression. Prevalence estimates
of depression were much more abundant, with 31 total
estimates across 21 studies. The prevalence of depression
ranged from 6.6 to 41.4%. There were nine prevalence esti-
mates of anxiety across four studies, ranging from 3.7 to
37%. Overall, our results indicate a vast range of anxiety and
depression prevalence estimates.

Five studies reported the prevalence of depression in
demographic subgroups. The prevalence of depression var-
ied in subgroups based on ethnic origin, but was as high as
41.2% in Black women and as low as 9.5% in white women.
The prevalence of depression was consistently higher in
women of lower income compared to higher income, rang-
ing from 6.7% in women in the top family income quintile
in England to 41.7% in American women with the lowest
annual family income. The prevalence of depression was
also consistently higher in unmarried women than in married
women, ranging from 9.3% in married women to 33.3% in
never married women.

Overall, the review findings show that maternal depres-
sion and anxiety remain prevalent years beyond the immedi-
ate postpartum period. It is essential for healthcare profes-
sionals, researchers, and policy makers to be aware of the
chronicity of maternal anxiety and depression and its high
prevalence in select subgroups, as this may assist in identify-
ing high-risk women and inform prevention and intervention
strategies. Current clinical practice focuses on the screening
and treatment of women within the first postpartum year,
highlighting a gap and opportunity to address maternal men-
tal health beyond this period. Given our results, the exten-
sion of maternal mental health assessments and screening to
beyond this period should be considered by those in primary
care, especially since early management of maternal mental
health problems can significantly improve child outcomes
(Weissman et al., 2015). Moreover, stronger coordination
between prenatal care and long-term mental health care is
essential to ensure continuity of care for affected women into
the late post-childbirth period.

It is also evident the lack of studies on the prevalence
and incidence of anxiety beyond the first post-partum
year. Since anxiety and depression are typically comor-
bid, a holistic understanding of maternal mental health is
incomplete without additional studies about anxiety (Ross
et al., 2003). We also identified a lack of studies assess-
ing the incidence of depression and anxiety. Incidence
is a stronger indicator than prevalence, since incidence
indicates in which post-childbirth year women are most

@ Springer
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vulnerable to develop anxiety and depression symptoms,
further informing targeted screening and prevention strate-
gies. Future studies that assess depression and anxiety at
multiple time points should likewise include documenta-
tion of incidence rates. Furthermore, there remains a lack
of studies on women with older children. Older childhood
is a unique developmental period also highly influence by
present and previous exposure to parental depression and
anxiety. For instance, adolescents who were exposed to
postnatal depression in infancy may have impaired cogni-
tive and psychosocial outcomes (Sanger et al., 2015) and
adolescent depression is linked to concurrent exposure to
maternal depression (Hammen et al., 2008).

Study population recruitment approaches may influence
prevalence rates. The highest prevalence of anxiety and
depression were both reported by Leiferman et al.. Partici-
pants were recruited through social media such as Facebook,
Momforum.com, and Mothering.com. Similarly high results
were reported by Chi et al. (2016), who distributed a ques-
tionnaire on multiple chat platforms popular among women
after delivery. In the second and third postpartum years, they
reported the prevalence of depression to be upwards of 30%.
Women with depression or anxiety seeking help online may
be more likely to participate in studies with online recruit-
ment strategies. Alternatively, women who are social media
users may be at higher risk of adverse mental health out-
comes. The recruitment strategy should be carefully consid-
ered in future prevalence and incidence studies.

The method of questionnaire administration may influ-
ence prevalence rates. Generally, the studies that collected
data via interview reported lower depression and anxiety
estimates than those that used self-reported questionnaires.
The Matijasevich et al. (2009) study evaluated two cohorts
that used different administration methods— the ALSPAC
cohort was administered a self-reported EPDS and the
Pelotas cohort was administered the EPDS via in-home
interviews. The lower prevalence of depression in Pelotas
(9.9%) than ALSPAC (16%) may be partly explained by
the difference in questionnaire delivery. Participants may
be less likely to disclose socially undesirable mental health
information in an interview environment (Locke & Gilbert,
1995; Richman et al., 1999). The method of questionnaire
administration should be addressed by future studies.

A lack of or ineffective treatment of depression and
anxiety after childbirth may explain its persistence through
the early and middle childbearing years. Furthermore,
psychotherapy in depressed women may improve parent-
ing distress and child mental health, but may not improve
maternal perceptions of or responsiveness to their child
(Cuijpers et al., 2015; Forman et al., 2007). Information
on whether women were receiving treatment for depres-
sion and anxiety would contextualize the prevalence rates
and symptom persistence in future studies. While most

@ Springer

of our included studies did not provide this information,
Reay et al. (2011) found that the majority (63%) of women
who were depressed prenatally or immediately postpartum
received some type of treatment within the following 2
years. Additionally, Woolhouse et al. (2019) found that at
4 years post-childbirth, 13.9% of all women and 32.5% of
women with depressive symptoms answered positively to
psychotropic medication use within the past month.

A strength of this paper is that we systematically
reviewed studies on the prevalence of anxiety and depres-
sion beyond 1 year post-childbirth, which, to our knowl-
edge, is the first review in this regard. This paper offers
extensive information on this topic, as previous system-
atic reviews in the field are focused on either anxiety or
depression, prevalence or incidence, or the first postpartum
year only (Dennis et al., 2017; Goodman, 2004; Goodman
etal., 2016; Woody et al., 2017). The search strategies we
used were comprehensive, as we consulted with librarians
and other experts in the field. We further synthesized the
findings with respect to the social determinants of health
(e.g., race, income, education, urban/rural), which furthers
our understanding of the women at higher risk for mental
health problems.

A limitation of this review is that we limited studies to
those published in English. The full-text review, study qual-
ity assessment, and data extraction were not done in pairs
by the authors. This should not impact the quality of the
review process because a portion of studies was reviewed by
a second author, and consensuses were made by all authors.
Finally, we were unable to quantitatively summarize or pro-
vide a pooled estimate of the prevalence of depression and
anxiety using meta-analysis due to data limitations.

Conclusion

The current systematic review identified 21 studies reporting
the prevalence of depression and anxiety in women between
1 and 12 years post-childbirth. We concluded that maternal
anxiety and depression remain prevalent beyond the first
postpartum year, particularly in marginalized demographic
subgroups. These results may assist in identifying high-risk
women and inform targeted prevention and intervention
strategies. There remains a lack of research analyzing the
incidence and prevalence of anxiety and depression. Future
directions include more longitudinal and cross-sectional
studies addressing this lack of studies. Moreover, current
clinical practice, which is focused on the first postpartum
year, should expand the scope of maternal mental health
screening, prevention, and treatment beyond this period.
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