
The effectiveness of kangaroo mother care
in lowering postpartum depression in mothers
of preterm and low birth weight babies:
a systematic review and meta-analysis
Farah Anwar, MBBSa, Arshia Warsi, MBBSa, Jawad Ahmed, MBBSa, Butool Zaidi, MBBSa, Areeba Turab, MBBSa,*,
Muhammad A. Khan, MBBSa, Khalid S. Khan, MBBS, MScb,c

Background: Kangaroo mother care (KMC) intervention involves skin-to-skin contact between mother and infant. Some studies
have shown a decrease in postpartum depression (PPD) in mothers of preterm and low birth weight (LBW) infants. However, the
literature is scattered and of variable quality.
Aims: To conduct a systematic review of available literature and provide a comprehensive picture of the effect of KMC on PPD
among mothers of preterm and LBW infants.
Methods: The study was reported following the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
Guidelines. After PROSPERO registration, a systematic search was conducted using PubMed, Cochrane Central Library, and
Google Scholar from the inception of the databases till 14 June 2021. Of the 2944 studies assessed for titles and abstracts, nine
studies with 2042 participants were included in the review. Included articles targetedmothers with LBW (<2500 g) or preterm infants
(< 37 weeks), used an authentic PPD tool, and had standard care or an incubator as the control group. Studies not published in
English and in which mothers had a previous psychiatric illness were excluded. The risk of bias was assessed using the Cochrane
Risk of Bias Tool for randomized control trials and the Newcastle–Ottawa Scale for observational studies. All the results were
converted to standard mean deviation and pooled together using a random-effects model with a 95%CI. A P-value of less than 0.05
is considered significant.
Results: KMC Intervention was significantly associated with a lower depression score than control groups. The reduction in
depression in the intervention (KMC) group was moderate: SMD= − 0.38 (− 0.68 to − 0.08; 95% CI; I2= 86%; P= 0.013). No
significant difference was found between the PPD scores of both groups using the Edinburgh Postpartum Depression
Scale score.
Conclusions: The authors conclude that the negative effects of LBW and preterm birth experience on maternal mental health
can be avoided to a moderate degree by KMC. Due to a lack of methodological uniformity, different scales for outcome
measurement, and discrepancies in intervention features, significantly high heterogeneity was detected. The authors need
further larger-scale studies with a uniform study design to better predict the efficacy of KMC better.
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Introduction

Postpartum depression (PPD) is a medical condition in which
women experience strong feelings of sadness and anxiety after
giving birth[3]. Every year 10–15% of adult mothers develop
PPD, of which 25–50% have depressive symptoms for more than
6 months[4]. All pregnant women are at risk of developing PPD;
however, the birth of a preterm infant is the leading risk factor,
with a prevalence of 40% in the first year after delivery in
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15–20% of all new mothers[5–7]. Enduring the trauma of pre-
mature birth and facing the consequences of emergency birth
potentiates various psychological and emotional responses in
mothers and makes them vulnerable to developing depressive
symptoms, including fear, shame, failure, and uncertainty[8,9].
Depression compromises psychological health, and mothers may
feel a lack of attachment to their newborn infant, thus failing to
form a strong bond[10,11].

The neonatal intensive care unit (NICU) stay of preterm new-
borns limits the opportunities for physical proximity and touch
between mother and infant, resulting in poor bonding. Various
interventions have been introduced to favor skin-to-skin contact
following birth to provide care and help in achieving early social
and emotional development[12]. The kangaroo mother care
(KMC) involves skin-to-skin contact; it was introduced in 1978 in
Bogota and was first adopted in Brazil atMaterno Infantil by Prof.
Fernando Figueira[13]. It has been widely used in developing
countries for decreasing mortality and morbidity in preterm and
low birth weight infants[14]. Various studies have shown the
benefits of skin-to-skin contact for preterm and low birth weight
(LBW) infants. Infants who receive KMC experience favorable
outcomes in terms of oxygen saturation, thermoregulation, blood
glucose stabilization, and overall physiological indices with
improving mental and cognitive development[14,15]. During KMC,
the infant lies close to the mother, which helps in improving
exclusive breastfeeding and strengthens the bonding between
them[16]. A growing body of literature has provided evidence
regarding the importance of KMC, but its role in decreasing
anxiety and depression inmothers of preterm and low birth weight
infants during the immediate postnatal period is still uncertain[17].

The literature lacks good quality comprehensive quantita-
tive reviews on the benefit of KMC in PPD. The latest meta-
analysis[16] has hinted toward lower depression with KMC;
however, the review was of critically low quality as assessed by
the AMSTAR-2 tool[18], Supplemental Digital Content 1,
http://links.lww.com/MS9/A62. This meta-analysis did not
account for the risk of bias in individual studies nor considered
publication bias while interpreting the results. The quality of
another recently published review[19] was also low by the
AMSTAR-2 tool, Supplemental Digital Content 1, http://links.
lww.com/MS9/A62. They used only bibliographic search
engines in the health field and all the papers included were in
English; hence, they are likely to have missed new research. We
conducted this updated meta-analysis to determine the effec-
tiveness of KMC in decreasing PPD in preterm mothers and
mothers of low birth weight infants, and we included all
available published evidence to select critical outcomes estab-
lishing its benefits.

Methods

In this meta-analysis, we complied with Preferred Reporting
Items for Systematic Reviews andMeta-Analysis (PRISMA) 2020
guidelines[20], Supplemental Digital Content 2, http://links.lww.
com/MS9/A63. We also evaluated the quality of our syste-
matic review using AMSTAR-2 criteria[18], Supplemental
Digital Content 1, http://links.lww.com/MS9/A62. AMSTAR-2,
Supplemental Digital Content 1, http://links.lww.com/MS9/A62
provides a critical assessment method to gage 16 core char-
acteristics. Two separate researchers assessed the manuscript

against the AMSTAR-2 checklist, Supplemental Digital Content
1, http://links.lww.com/MS9/A62, and a third researcher was
consulted where consensus was not met. Our manuscript fulfilled
15 out of 16 points in the AMSTAR-2 Checklist, Supplemental
Digital Content 1, http://links.lww.com/MS9/A62 and showed
substantial compliance. The detailed checklist is provided in the
appendices section.

Literature search and study selection

A systemic search of databases was conducted from the inception
till 14 June 2021, on PubMed, Google Scholar, and the Cochrane
Central Library. Several MeSH terms were used: [(‘kangaroo
mother care’ OR ‘KMC’ OR ‘kangaroo care’ OR ‘kangaroo
mother care method’OR ‘mother/infant skin-to-skin contact’OR
‘skin-to-skin contact’ OR ‘skin-to-skin care’ OR ‘SSC’) AND
(‘depression’ OR ‘postpartum depression’ OR ‘PPD’ OR ‘post-
natal depression’ OR ‘maternal well-being’ OR ‘maternal well-
being’ OR ‘maternal stress’ OR ‘mental health’)]. The detailed
search strategy is given in Supplementary Table S1 (Appendix A,
Supplemental Digital Content 3, http://links.lww.com/MS9/A64).

All articles were imported into EndNote X4[21] and screened
for duplicates. The studies included in this meta-analysis were
randomized control trials (RCT), observational studies, matched
pair trials, pragmatic-controlled CTs, evaluation study, and a
prospective cohort. AF and WA searched the databases and
retrieved the articles, and AJ was consulted in case of any dis-
crepancy. The articles were initially selected by reading the title
and the abstract. Finally, a full-text review was conducted, and
relevant articles that met the inclusion and exclusion criteria were
selected. These studies were included based on the following
eligibility criteria: mothers with low birth weight (<2500 g) or
preterm infants (< 37 weeks), KMC or skin-to-skin contact as the
intervention, conducted either at home or in the NICU Standard
care or the incubator as the control group, and PPD reported as
an outcome studies published in English language mothers with
no previous history of substance abuse, mothers with no previous
drug history for any neurological disorder or psychiatric illness,
mothers with no underlying psychiatric illness studies that
reported singleton pregnancies. The following were our exclusion
criteria: studies not published in the English language, studies
where mothers had a previous psychiatric illness, mothers with a
previous history of substance abuse, mothers with a previous
drug history for any neurological disorder or psychiatric illness,
studies where infants had any congenital anomaly. Gray
unpublished literature, references of relevant meta-analyses, and
review articles were also screened for potential studies. Details of
the study selection are shown in Figure 1.

Data extraction and quality assessment

The data that were extracted included the name of the authors,
the year of the study, the study design, the country the study
took place in, control and intervention group characteristics,
the total length of the KMC, the duration of each session, the
session frequency, the place of the intervention, the mean and
SD of the PPD measurement, and the inclusion criteria for
mothers and infants. The mean depression score of the inter-
vention and control groups was measured via the Edinburgh
PPD scale in some studies, while other studies used the Beck
Depression Inventory (BDI), Center for Epidemiological
Studies Depression (CESD), the Patient Health Questionnaire,
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Postpartum Depression Screening Scale, and 28-item General
Health Questionnaire developed by Goldberg. We used the
Cochrane Risk of Bias Tool[1] for the quality assessment of
RCTs and the Newcastle–Ottawa Scale for observational
studies[2].

Data synthesis

After the data was extracted from the studies, Review
Manager v.5.4[22] and Stata 11.0[23] were used for all statis-
tical analyses. Standard Mean Deviation (SMD) was calculated
using Cohen’s[24]. Since all the scales were different, the results
were converted to SMD and pooled together using a random-
effects model with a 95% CI and a P-value of less than 0.05
was considered significant. Where adequate data was not
present, the outcomes (e.g. anxiety and stress) were reported as
descriptive results. Publication bias was assessed using Egger’s
regression test[25].

Results

Literature search

The electronic search yielded 2944 articles. After removing
duplicates and exclusions based on title and abstract 42 articles
remained. A total of 42 articles underwent a full-text review for
eligibility. After the exclusions, nine articles remained. The flow
chart (Fig. 1) summarizes the results of our literature search.

Study characteristics

The characteristics of the included studies are summarized in
Table 1. These studies were from seven different countries and
regions: USA (n= 1)[26], UK (n=1)[27], South Korea (n=1)[28],
Israel (n= 1)[29], Iran (n= 2)[30,31], Germany (n= 1)[32], North
India (n=2)[33,34]. The included studies were published between
2002 and 2021, with sample sizes ranging from 10 and 974.
There are three RCTs, one pragmatic-controlled CT, one eva-
luation study, one matched pair trial, and one prospective cohort,

Figure 1. Flow chart of study selection according to PRISMA guidelines.

Anwar et al. Annals of Medicine & Surgery (2023)

2843

D
ow

nloaded from
 http://journals.lw

w
.com

/annals-of-m
edicine-and-surgery by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
2+

Y
a6H

515kE
=

 on 10/11/2023



one cross-sectional. Session duration for most studies was 60 min
ranging from a minimum of 15 min to as long as the mothers
could bear to hold the baby in that position. Study settings
included the NICU and home (Table 2).

The outcome, PPD, was measured by including studies using
five different scales. The scales included the Edinburgh Postnatal
Depression Scale[29,31], General Health Questionnaire depression
subscale[30], Center for Epidemiological Studies Depression
Scale[26,32], BDI[29], and Patient Health Questionnaire-9[33,34].

Risk of bias

Five non-RCT studies were assessed using the Newcastle–Ottawa
scale. Four studies[27,29–31] were good quality and had a low risk
of bias. In one study[28], the risk of bias was unclear. In the four
RCTs[26,32–34] risk of bias was low concerning the randomization
process and intended intervention. Three studies[27,28,31] used
EPDS. The characteristics of the studies and the risk of bias
summary are presented in Table 3 (Appendix D, Supplemental
Digital Content 3, http://links.lww.com/MS9/A64) and Table 4
(Appendix E, Supplemental Digital Content 3, http://links.lww.
com/MS9/A64).

Meta-analysis

Overall PPD

Nine studies with 2042 participants were used in the
analysis[26–34]. KMC Intervention was significantly associated
with a lower depression score compared to control groups. There
is a tendency to reduce PPD in the intervention (KMC) group:
SMD= − 0.38 (− 0.68 to − 0.08; 95% CI; I2= 86%; P=0.013).
However, no significant difference was seen between intervention
and control groups when data was stratified into RCT subgroup:
SMD = − 0.18 (− 0.40–0.05; 95%CI; I2= 69.4%) and non-RCT
subgroup: SMD= −0.60 (− 1.34–0.13; 95% CI; I2=89.7%).
Each group individually had no significance (Fig. 2).

Depression scores in EPDS

Only three studies[27,28,31] with 86 participants in the KMC
group and 72 participants in the control group reported PPD
scores using the EPDS. No significant difference was found
between the PPD scores of both groups, SMD= −0.85 (95% CI
− 2.36–0.66; P= 0.27). Refer to in (Appendix B, Supplemental
Digital Content 3, http://links.lww.com/MS9/A64).

Table 1
Participant eligibility criteria within included studies for assessing the effect of KMC on PPD in mothers of preterm and LBW babies

References Mother Infant

Feldmann, 2002, 2014 No substance abuses (drug, smoking) during pregnancy
age greater than or equal to 21
No single mother
No recent immigrants

No neurological impairment
No Intraventricular hemorrhage greater than or equal to 3
No reported perinatal asphyxia
No metabolic genetic impairment

Miles, 2006 Physically fit to participate in study No life-threatening congenital anomalies
< 1 week old

Ahn, 2010 NR Physiologically stable without mechanical ventilation, umbilical vein catheterization,
umbilical artery catheterization, thoracotomy, or open wounds

No congenital anomalies and no skin disorders
Holditch [26] Has infant custody

No risk factor causing inability to administer KMC ( history of
current bipolar disorder or psychosis)

No current depression
Is able to follow-up for 12 months

Random selection of one infant from many
No congenital neurological illness
No signs of substance exposure

Badiee [30] Primary guardian of infant
No current psychiatric disorder (anxiety or depression)
No medical intervention

No congenital anomaly

Herizchi [31] Able to do KMC
No psychiatric illness such as psychosis or depression
current serious illness
Not taking medications for any neurological illness such as
anticonvulsants

Infant born via Cesarean section
No congenital anomalies

Mehler, 2019 Single pregnancy
No mental disorders
Mothers who possessed German language skills

Firstborn child
No severe underlying disease
No cardiopulmonary failure (FiO2 > 0.4 or severe apnea)
No need for resuscitation after birth (5 min Apgar score <5)

Taneja, 2020 Mothers at home (identified by surveillance team during
pregnancy every 3 months)

Stable late preterm or term SGA without problems at birth
Infants able to feed, with no difficulty in breathing, normal movements, and no gross
congenital malformations

Sinha [33] Mothers screened within 72 h of birth
Singleton pregnancies
Mothers living with infant
Mothers who were available for 6 months after delivery

No congenital anomalies or breathing problems
Infant able to feed and with normal movements
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Table 2
Characteristics and results of included studies for assessing the effect of KMC on PPD in mothers of preterm and LBW babies

Subjects: N; maternal age in
years

Mean (SD) KMC intervention

References (Country) Study design Experimental Control

Gestational age
in weeks Mean

(SD) Total length
Session duration and

frequency Session setting PPD measure

Feldmann, 2002, 2014
(Israel)

Matched pair trials 73; 29.63 (4.72) 73; 29.07
(6.14)

E= 30.38 (2.50)
C= 30.82 (2.98)

2 weeks 60 min ;Daily NICU BDI continuous

Miles, 2006 (UK) Pragmatic-controlled CT 43 ;30.3 (6.2) 26; 30.6
(6.6)

E= 28 (2.1)
C= 28 (2.3)

4 weeks 20 mins ;Daily NICU EPDS

Ahn, 2010 (South Korea) Evaluation study 10; 30.1 (4.3) 10; 31.3
(6.0)

E= 32.1 (1.76)
C= 31.9 (1.97)

3 weeks 60 min ;10 sessions NICU EPDS

Holditch,2014 (USA)[26] Prospective cohort 81;28.1 (6.1) 81;26.8
(6.5)

E= 27.2 (2.9)
C= 27.4 (3.1)

Up to 2 months of infant
corrected age

Minimum 15 mins ;3
times/week

Initiated at NICU, continued at
home

CESD continuous

Badiee, 2014 (Iran)[30] Prospective cohort 25; 28.46 25; 25.84 NR 7 days 60 mins; 3 times/day NICU 28-item General Health
Questionnaire developed by
Goldberg and co-workers

Herizichi, 2017 (Iran) Prospective cohort 30; NR 30; NR NR 30 days 60 min; 1 h per day NICU EPDS
Mehler, 2019 (Germany) RCT 44; NR 43; NR E= 29(2)

C= 29 (2)
Infant’s corrected age of

6 months
DR-SCC: 60 mins; Daily
VC: 5 mins; Daily

Intervention performed in a
planned room, infants then moved
to NICU after the first KMC, the
subsequent KMC was done in the

NICU

CESD

Taneja, 2020 (North
India, Haryana)

RCT 276; 23.14 (3.9) 276; 22.95
(3.6)

E= 35.6 (1.9)
C= 35.7 (2.0)

28 days of age or until infant
wriggles out of KMC position

As long as possible
throughout the day,

preferably 24 h per day.
Family member assistance

may be taken

Home PHQ

Sinha, 2021 [33] (North
India, Faridabad and
Palwal districts in
Haryana)

Unmasked, parallel group
individually randomized

clinical trial (sub study of a
larger trial)

974 ;23.4 (3.6) 852; 23.1
(3.5)

E= 35.8 (2.0)
C= 35.8 (2.0)

Until 28 days of age, or until
infant wriggled out of KMC

position, or until infant no longer
accepted SSC; whichever

occurred earlier

As long as possible during
day and night with family

assistance
Mean= 12 h per day

Home PHQ

BDI, Beck Depression Inventory; CESD, Center for Epidemiological Studies Depression; EPDS, Edinburgh Postpartum Depression Scale; NICU, Neonatal Intensive Care Unit; PHQ, Patient Health Questionnaire.

A
nw

ar
etal.A

nnals
ofM

edicine
&
S
urgery

(2023)

2845

Downloaded from http://journals.lww.com/annals-of-medicine-and-surgery by BhDMf5ePHKav1zEoum1tQfN4a+
kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC4/OAVpDDa8K2+Ya6H515kE= on 10/11/2023



Anxiety

Anxiety was reported by three studies[26,29,30] Feldman and
Holditch et al. assessed mothers with a subscale of the ‘State-Trait
Anxiety Inventory,’ and mothers in Feldman reported lower
anxiety following KMCwith amean (SD) =31.47 (6.22), whereas
Holditch related the scores on this instrument to other indicators
of psychological stress, including stress due to the hospital envir-
onment andworry about the child’s health. Badiee et al. stated that
KMC improved anxiety symptoms with a mean (SD) =5.96
(3.10) using a subscale of the General Health Questionnaire.

Stress

Stress was also reported by three studies[26,29,33]. In Feldman et al.
parents filled out the ‘Parenting Stress Index,’ and following
KMC, mothers reported lower parenting stress. Holditch et al.
assessed parental stress on the parental stress scale and concluded
that stress levels did not differ in KMC and control mothers.
Sinha used maternal salivary cortisol as a biomarker for stress
and calculated it before and after breastfeeding. There was no
significant difference between intervention and control.

A funnel plot of effect size versus precision (SE) seemed sym-
metrical, which can be seen in (Appendix C, Supplemental Digital
Content 3, http://links.lww.com/MS9/A64). Egger’s test showed
no significant publication bias (P= 0.14).

Discussion

Updated meta-analysis findings

Our review found that KMC has the tendency to reduce PPD.
This updated meta-analysis with a larger sample size confirms the

findings in clinical trials and previous meta-analysis. In the
included studies, KMC was conducted both at home and in a
NICU setup. NICU infants are already a vulnerable population
with various medical concerns. Studies included in our meta-
analysis mainly included physiologically stable babies or stable
LBW mother-infant dyads with infant’s weight ranging between
1500 and 2500 g, so generalization of our findings may be limited
as they may not apply to mothers with unstable or very-LBW (i.e.
<1500 g) infants.

Lack of methodological uniformity

High heterogeneity was detected in our study, which could be due
to a lack of methodological uniformity among the included stu-
dies. In particular, we had both randomized and nonrandomized
studies included. Other differences that may account for the
inconsistency observed include differences in terms of the sample,
intervention features, outcome measurement, and follow-up. The
duration of KMC was also different in the various studies, which
could be based on hospital policies or depending on the feasibility
of those conducting the trials resulting in heterogeneity in the
comparisons available. This type of heterogeneity may be una-
voidable at the current time, and future research with robust
evidence will help firm up unanimity, to the extent that it is
necessary, in the field.

Evaluating PPD using a standardized depression scale

The array of studies in our review have reported PPD using five
different scales: EPDS, the Center for Epidemiological Studies
Depression, the BDI, and a 28-item general health questionnaire
by Goldberg and co-workers. Since different scales were used in
the included studies, a head-on comparison of the same scales

Figure 2. Meta-analysis of the included studies. Notes. SMD, standard mean difference. Results from individual studies were standardized and quality-weighted.
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could not be made, but using SMD is a good meta-analytic
solution in this situation. The result of our meta-analysis is sta-
tistically significant, showing a decrease in the mean depression
score among mothers of preterm babies.

Assessing underlying depression

Many studies lacked the baseline depression scores of mothers, so
the clinical efficacy of KMC in preventing or curing PPD cannot
be clearly defined by prepost comparisons, which are more sta-
tistically robust than post only comparisons. From the included
studies, we also cannot comment on the necessary frequency and
duration for KMC to be effective. Also, there is no agreed pro-
tocol for KMC administration at the international level. This lack
of consensus leaves the evidence synthesis and interpretation
somewhat open, generating issues in the generalizability of our
findings for practice.

Birth and initiation of KMC

The latency period between birth and KMC initiation is also
underreported among studies. This time is of integral importance
for mother-infant bonding and can serve as a critical period for
KMC initiation. Early newborn hospitalization in theNICU is the
most challenging period for mothers, exposing them to feeling
depressed and empty as they cannot take care of their infants[35].
Studies have reported that skin-to-skin care may protect against
psychological problems linked with PPD and possibly other
forms of mental distress, like anxiety, that are very high in the
NICU population[36].

EPDS scale

Several authenticated screening instruments measure PPD as a
continuous outcome, both during pregnancy and the postpartum
period. The EPDS has been validated extensively for use in the
postpartum period[37] and during pregnancy[38]. This mainly
addresses the anxiety component of postpartum mood and
anxiety disorders and depressive symptoms. Anxiety, one of the
presenting symptoms of postpartummood and anxiety disorders,
becomes vital to be assessed in the screening tool, making the
EPDS the most widely used. Three of the studies we included in
our meta-analysis used the EPDS scale, and our subgroup ana-
lysis results also favored the experimental group.

Research prospects

Concerning future research agendas, checking the reliability of
the scores of the different scales was beyond the scope of our
study, and further studies are needed for better prediction. We
suggest that additional multicenter studies be conducted where
similar populations are evaluated, with similar interventions,
defined times for practical assessment, and the same depression
scale. We also included other mental health outcomes, namely
anxiety and stress, to broaden our understanding of the rela-
tionship between early and consistent mother-infant interactions.
Two of the included studies[26,33] found no relation between
stress levels with KMC, whereas studies[29,30] showed that KMC
helped decrease anxiety levels in mothers of preterm babies. This
can be an area of research to establish a more definite link
between KMC and other mental health outcomes.

Conclusion

In conclusion, our findings concur with the previous meta-
analysis[16] and with the recent large trial conducted by Sinha
et al.[33], which reinforces the effectiveness of KMC in reducing
the risk of postpartum depressive symptoms with a more vigor-
ous study design as compared to other studies that were included
in the previous meta-analysis. However, our study does have
some limitations, such as a high heterogeneity, owing to the lack
of methodological uniformity in the included studies. Also, in our
subgroup analysis, comparing RCT with non-RCTs, each group
individually showed no significant difference between interven-
tion and control groups. RCT subgroup showed: SMD = −0.18
(− 0.40–0.05; 95% CI; I2=69.4%) and non-RCT subgroup:
SMD= − 0.60 (− 1.34–0.13; 95% CI; I2= 89.7%).
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