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Abstract
Background

Despite	progress	in	medical	and	skilled	delivery	care	worldwide,	neonatal	and	maternal	mortality	is

still	a	major	public	health	problem	in	resource-limited	settings.

Objective

To	determine	whether	psychosocial	interventions	(PSI)	can	reduce	neonatal	and	maternal	mortality	in

low-and	middle-income	countries,	and	which	approaches	are	most	promising.Methods	Randomised

controlled	trials	comparing	a	PSI	with	a	control	condition	were	identified	through	systematic	searches

in	seven	databases.	Effects	were	pooled	as	risk	ratios	in	random-effects	meta-analyses.	Risk	of	bias

was	assessed	using	the	Cochrane	risk	of	bias	tool,	and	publication	bias	was	estimated.	Sensitivity

analyses	were	conducted	to	investigate	sources	of	heterogeneity.

Results

Of	22	eligible	RCTs	(20	cluster	randomised	trials),	the	outcomes	of	21	were	synthesized	for	the

outcome	of	neonatal	mortality	and	14	for	maternal	mortality.	PSIs	effectively	reduced	the	risk	of

neonatal	mortality	by	about	15%	(RR	0.85,	95%	CI	0.78-0.94).	The	risk	of	maternal	death	was	reduced

by	almost	21%	(RR	0.79,	95%	CI	0.68-0.93)	with	low	levels	of	heterogeneity.	There	was	low	to

medium	risk	of	bias	and	no	indication	for	substantial	publication	bias.

Conclusions

Results	suggest	that	PSIs,	mainly	multi-method	and	group-based	approaches,	have	the	potential	to

substantially	decrease	the	risk	of	maternal	and	neonatal	death	in	low-	and	middle-income	countries.

The	results	of	the	latter	outcome	are	marked	by	high	heterogeneity	and	thus	to	be	taken	with	caution.

Introduction
In	the	last	decade,	extensive	efforts	have	been	made	to	reduce	deaths	of	mothers	and	newborns

occurring	during	pregnancy,	birth	and	the	neonatal	period	(United	Nations	Foundation,	2018;	WHO,

2014;	Bhutta	et	al.,	2014;	Lawn	et	al.,	2014).	Despite	widespread	achievements,	neonatal	and

maternal	death	tolls	remain	a	major	focus	point	on	the	global	health	agenda,	as	articulated	in	the

United	Nations	Sustainable	Development	Goal	3	(UN,	2016;	2018a)	and	the	Every	Newborn
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WHO/UNICEF	joint	action	plan	(WHO,	2014),	which	is	part	of	the	UN	Every	Woman	Every	Child

initiative	(UN,	2018b).	According	to	the	latest	WHO	estimates,	in	2018,	the	total	number	of	newborn

deaths	worldwide	was	estimated	at	2.5	million	and	the	total	worldwide	maternal	deaths	was

estimated	in	2017	at	295,000.	These	rates	cluster	significantly	among	the	most	fragile	and

humanitarian	settings.

Unsatisfying	annual	mortality	reduction	rates	and	substantial	gaps	in	supply	and	quality	of	birth-

related	care	remain	to	be	a	significant	problem,	especially	in	fragile	as	well	as	low-	and	middle-

income	countries	(LMICs)	(Lawn	et	al.,	2014).	The	ambitious	targets	of	≤ 12	neonatal	deaths	per

1,000	live	births	and	less	than	70	maternal	deaths	per	100,000	by	the	year	2030	(WHO,	2015)	can

only	be	reached	if	the	striking	inequity	in	health	care	is	reduced,	coupled	with	significant

improvements	in	the	quality,	provision	as	well	as	access	to	basic	medical	care	in	line	with	global

approve	technical	guidance	before,	during	and	after	childbirth	(Bhutta,	2014).

However,	interventions	that	extend	beyond	the	provision	of	medical	care	are	needed	to	target	high-

risk	newborn-care	practices	which	are	not	only	a	matter	of	lacking	care	but	of	lacking	knowledge	or

willingness	for	behavioural	change.	Improving	individuals’	knowledge	and	awareness	of	high-risk

practices	is	necessary	to	empower	them	constructively	and	motivate	behavioural	change.	The

sociocultural	context	of	women	and	newborns	is	directly	associated	with	conducive	health	outcomes,

as	emphasized	by	the	strategic	objective	4	of	the	Every	Newborn	action	plan	(WHO,	2014).

Psychosocial	interventions	are	not	focused	on	the	provision	of	medical	services,	but	rather	target

partners,	families	and	communities	of	expectant	mothers	by	providing	psychological	support,

counselling	or	education	and	including	those	parties	into	intervention	efforts.

The	number	of	high-quality	studies	applying	psychosocial	interventions	to	reduce	mortality	has	been

increasing	over	the	last	years,	while	a	statistical	estimation	of	their	impact	remains	warranted.	We

therefore	present	the	meta-analytic	results	of	psychosocial	interventions	in	reducing	the	likelihood	of

neonatal	and	maternal	mortality	in	low-resource	settings.

Methods
Protocol
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This	paper	is	a	sub-report	within	a	broader	project	conducted	in	collaboration	between	the	WHO

Department	of	Reproductive	Health	and	Research/Special	Programme	of	Research,	Development	and

Research	Training	in	Human	Reproduction	(Geneva,	CH)	and	the	Vrije	Universiteit	(Amsterdam,	NL).

The	protocol	is	registered	in	the	International	Prospective	Register	of	Systematic	Reviews,	no.

CRD42018081410.

Search	strategy

Systematic	searches	were	conducted	in	seven	databases	up	until	December	2017	(Embase,	PsycINFO,

PubMed,	CINAHL,	POPLINE,	Global	Health,	and	Global	Index	Medicus).	Text	and	index	variations	of	the

keywords	‘psychosocial	intervention’	as	well	as	‘sexual	and	reproductive	health’	were	combined.	We

restricted	results	to	randomized	controlled	trials	(RCT).	An	exemplary	search	string	can	be	found	in

the	Appendix.

Selection	of	studies

We	included	studies	that	were	(1)	randomised	trials	comparing	a	(2)	psychosocial	intervention	to	(3)	a

control	condition	with	regard	to	(4)	neonatal	and/or	maternal	mortality	and	that	were	conducted	in	(5)

a	humanitarian	setting	or	a	LMIC	as	classified	by	The	World	Bank	(2018).

Our	definition	of	‘psychosocial’	included	interventions	providing	psychological	and/or	social	services,

such	as	counselling,	education,	or	psychotherapy	to	individuals,	groups	or	communities.	It	did	not

comprise	interventions	providing	material	resources	nor	interventions	providing,	medical,	nutritional

or	pharmacological	supplies	only.	Main	components	entailed	by	included	interventions	are	described

in	Table	1.	Eligible	control	conditions	were	no	intervention,	enhanced	standard	care,	attention	control

or	waitlist.	Medical	or	pharmacological	interventions	were	excluded	as	well	as	studies	for	which	the

full	text	was	not	retrievable	or	in	a	language	other	than	English,	French,	Dutch,	German,	Greek,

Spanish	or	Portuguese.	Two	authors	(DT	and	ER)	conducted	the	study	selection	using	the	online	tool

Covidence	(www.covidence.org).

Outcomes	and	data	extraction

Primary	outcome	was	neonatal	mortality	(NNM),	defined	as	the	death	of	a	liveborn	child	within	the

first	28	days	of	life.	Further,	we	assessed	maternal	mortality,	defined	as	death	of	a	woman	during	or
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due	to	a	cause	related	to	pregnancy.	Data	were	extracted	by	one	author	and	cross-checked	by

another	(ER,	CM),	solving	discrepancies	in	discussion.	Extracted	data	entailed	information	on	setting,

scope,	type	and	delivery	format	of	interventions	and	control	conditions.	For	outcome	data,	the

numbers	of	deaths	at	post-test	were	extracted	alongside	the	corresponding	total	sample	sizes	of

intervention	and	control	groups.	Following	recommendations	of	the	Cochrane	Handbook	for	the	meta-

analysis	of	cluster	trials	(Higgins	&	Green,	2011,	ch.	16),	we	extracted	direct	estimates	in	the	form	of

a	Risk	Ratio	(RR)	adjusted	for	clustering	whenever	available.	Further,	wherever	available,	intention-to-

treat	results	were	preferred	over	completers-only	results.	Authors	were	contacted	in	cases	of	missing

or	inconclusive	outcome	data.

Quality	assessment

We	used	five	criteria	of	the	Cochrane	risk	of	bias	assessment	tool	(Higgins	&	Green,	2011,	ch.	8)	to

examine	risk	of	bias	among	included	studies.	These	criteria	were	lack	of	random	sequence	generation

and	allocation	concealment	(selection	bias),	insufficient	blinding	of	outcome	assessors	(detection

bias),	inappropriate	handling	of	incomplete	data	(attrition	bias)	and	any	cluster-specific	aspects	not

entailed	by	the	other	items.	Following	the	Cochrane	tool	guidelines	(ch.	16.3.2),	these	cluster-specific

aspects	were	recruitment	bias	(e.g.	due	to	differential	recruitment	among	groups	or	recruitment

happening	after	randomisation),	baseline	imbalance	(e.g.	due	lack	of	stratification	or	matching	of

cluster	pairs),	attrition	bias	(due	to	loss	of	clusters)	and	incorrect	statistical	analysis.

Items	were	rated	as	‘risk	present’	when	a	risk	was	detected	or	could	not	be	ruled	out	even	after

consultation	of	protocols	and	supplementary	information.	The	overall	risk	of	bias	of	a	study	was	then

determined	from	the	sum	of	high-risk	items.	The	assessment	was	done	by	three	authors	resolving

conflicts	in	discussion	(ER,	CM,	and	DT).

Data	synthesis

The	effects	of	the	intervention	over	control	conditions	were	computed	or	extracted	as	RR	for	each

study.	When	a	study	comprised	several	intervention	groups	which	each	met	the	inclusion	criteria

while	being	sufficiently	distinct	from	one	another,	the	effect	for	these	groups	was	combined	based	on

the	recommendations	for	inclusion	of	multiple	study	groups	of	the	Cochrane	handbook	(Higgins	&
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Green,	2011,	ch.	16.5.4).

Meta-analyses	were	conducted	only	if	there	were	at	least	five	comparisons	from	eligible	RCTs

available	(based	on	recommendations	by	Jackson	&	Turner,	2017).	Effects	were	pooled	as	RR,	using	a

random	effects	model	with	95%	confidence	intervals	to	account	for	the	evident	non-similarity

between	studies.

Statistical	heterogeneity	among	included	trials	was	examined	by	calculating	the	I2	statistic,	which

indicates	the	percentage	of	variability	among	studies	that	can	be	explained	by	heterogeneity	rather

than	by	random	error/chance.	Following	the	interpretation	of	Higgins	et	al.	(2003),	heterogeneity

levels	of	around	25%	were	considered	low,	around	50%	moderate,	and	around	75%	as	high.

The	potential	influence	of	publication	bias	on	the	results	was	investigated	by	inspecting	funnel	plots

created	by	CMA	and	Egger´s	test	of	the	intercept.	The	extent	of	the	influence	was	estimated	by

adjusting	effect	sizes	with	the	trim-and-fill	procedure	(Duval	&	Tweedie,	2000)	and	assessing	the

number	of	missing	studies	that	would	make	effects	insignificant	(classic	fail-safe	N,	Rosenthal,	1979).

Analyses	were	conducted	using	Comprehensive	Meta-Analysis	(CMA,	vers.	3).

Sensitivity	analyses

As	pre-specified	in	the	protocol,	sensitivity	analyses	were	conducted	to	investigate	heterogeneity	and

the	potential	influence	of	risk	of	bias.	Provided	that	there	were	at	least	five	studies	available,	we

investigated	differential	effects	based	on	intervention	type	and	level	of	risk	of	bias.	Also,	studies	were

consecutively	removed	to	examine	their	individual	influence	on	the	overall	effect.

Results
Characteristics	of	included	studies

The	flow	chart	of	the	study	selection	process	is	shown	in	Figure	1.	The	searches	resulted	in	6,478

records	after	removal	of	duplicates	which	were	screened	by	title	and	abstract.	Of	these,	1,061	were

retrieved	and	examined	more	closely,	which	led	to	the	identification	of	23	eligible	RCTs.	One	more

study	had	to	be	excluded	because	it	reported	only	infant	mortality	(death	within	the	first	year	of	life).

Of	the	22	remaining	studies,	21	were	included	in	meta-analyses	for	the	outcome	of	neonatal	mortality

and	14	for	maternal	mortality.
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Selected	characteristics	of	the	included	studies	are	presented	in	Table	2.	Except	for	two	(Bashour	et

al.,	2008;	Villar	et	al.,	1992),	all	studies	were	cluster-RCTs.	The	average	and	median	sample	sizes

were	18,833	and	12,784,	respectively.	Only	four	studies	included	fewer	than	5,000	participants,	and

only	one	fewer	than	1,000.	14	studies	had	been	conducted	in	western	(Syria),	south	(Pakistan,	India,

Nepal,	Bangladesh)	and	southeast	Asia	(Vietnam),	six	studies	in	Africa	(Guinea	Bissau,	Malawi,

Tanzania,	Ghana,	South	Africa),	and	two	studies	in	multiple	locations.

Details	on	the	type	and	delivery	format	of	included	interventions	are	described	in	Table	2.	More

thorough	explanations	of	the	components	are	provided	in	Table	1.

Table	1.	Components	and	formats	of	included	interventions.	
Component Description
Counselling,	education	&	information	 Comprising	(among	others)	promotion	of	good	prenatal	care	practices,	birth	preparedness

and	facility-based	delivery;	teaching	registration	of	danger	signs	and	adequate
emergency	behaviour;	uncovering	of	false	traditional	beliefs	about	unsafe	birth
practices;	employing	means	of	visualisation	adapted	to	the	cultural	context	such	as
performance,	folklore,	video	documentary.

Support Providing	emotional	as	well	as	practical	support	before,	during	and	after	giving	birth;
facilitating	referral	to	professional	medical	care;	strengthening	social	support	and
involving	family	members;	health	monitoring.	

Training Training	of	community	health	workers	or	existing	traditional	birth	attendants	in
counselling	and	promotion	strategies	and	communication	skills;	training	of	pregnant
women	in	emergency	behaviours.

Participatory	approaches	&	facilitation Facilitation	of	regular	collective	meetings	in	the	form	of	‘health	groups’	or	‘women’s
groups’;	facilitation	of	communication	and	collaboration	between	different
stakeholders	(medical	centre	staff,	community	heads/opinion	leaders,	volunteer	health
workers,	women’s	unions,	families	and	women);	facilitation	of	participatory	action
cycles	to	identify	perinatal	problems	and	strategies	to	address	them	on	a	local	scale.

Format 	
Individual/	home	visits Community/social	health	workers,	midwives	or	trained	volunteers	visiting	pregnant

women	in	their	homes/communities,	usually	delivering	individual	counselling	or
education,	examination	and	facilitation	of	referral	etc.	(8*)

Group Interventions	consisting	of	(facilitation	of)	group	sessions;	participatory	learning	and
action	cycles	involving	different	community	members;	usually	delivered	by	project
staff,	community	workers,	or	trained	peers.	(8*)

Multi-method/
‘package’

Community	mobilisation,	combination	of	two	or	more	of	the	above-mentioned	strategies
in	one	usually	large-scale	intervention.	(6*)

*	Number	of	studies	delivered	in	described	format.	

Table	2.	Characteristics	of	selected	studies.	
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Study Country Outcomea Intervention

Baqui	et	al.,	2008 Bangladesh NND,	SB Individual	(home	visits)	&	groups;	counselling/education,	promotion	of	good	care
practices	and	birth	preparedness,	referral.

*Bashour	et	al.,
2008

Syria NND Individual	(home	visits);	counselling/education,	examination,	support.

Bhutta	et	al.,	2008 Pakistan NND,	SB,	MD Multi-method;	village	health	committees,	home	visits,	training	of	LHWs	and
traditional	birth	attendants	in	counselling	and	promotion	strategies,	group
education	sessions.

Bhutta	et	al.,	2011 Pakistan NND,	SB,	MD Multi-method;	village	health	committees,	home	visits,	training	of	LHWs	and
traditional	birth	attendants	in	counselling	and	promotion	strategies,	group
educ.	sessions,	video	docu	drama	for	pregnancy	and	newborn	care.

Boone	et	al.,	2016 Guinea	Bissau NND,	MD Multi-method;	groups,	village	health	clubs,	visualisation,	home	visits,	counselling.

Boone	et	al.,	2017 India NND,	MD Multi-method;	health	education	using	performance/folklore,	participatory
discussion	groups,	home	visits.

Colbourn	et	al.,
2013

Malawi NND,	SB,	MD Group;	facilitation	of	participatory	action-learning	cycle	to	identify	and	address
perinatal	problems.	

Darmstadt	et	al.,
2010

Bangladesh NND,	SB Individual	(home	visits);	education,	health	monitoring.

Fottrell	et	al.,	2013 Bangladesh NND,	SB,	MD Group;	education,	facilitation	of	participatory	action-learning	cycle	to	identify	and
address	perinatal	problems.	

Hanson	et	al.,	2015 Tanzania NND Individual	(home	visits);	counselling,	promotion	of	facility-based	delivery.

Kirkwood	et	al.,
2013

Ghana NND Individual	(home	visits);	counselling,	promotion	of	good	care	practices.

Kumar	et	al.,	2008 India NND,	SB Multi-method;	individual	(home	visits)	&	communal	meetings;
counselling/education	on	good	care	practices.

Lewycka	et	al.,
2013

Malawi NND,	MD Group;	education,	facilitation	of	participatory	action-learning	cycle	to	identify	and
address	perinatal	problems.	

Note.	NInt/NCtrl:	Sample	size	of	intervention/control	group;	RoB:	Risk	of	Bias	index	based	on	five	items

of	the	Cochrane	tool;	LHW:	Lady	(community)	health	worker;	VHW:	Voluntary	health	worker;	SC:

standard	care;	eSC:	enhanced	standard	care	(e.g.,	additional	strengthening	of	health	facilities	in	both

groups	alike).

a	Outcome	for	which	study	has	been	included	in	a	meta-analysis.	NND:	Neonatal	death;	SB:	Stillbirth;

MD:	Maternal	death.

b	N	refers	to	participants	assessed	and	analysed	for	outcomes	of	interest;	total	study	sample	sizes

may	be	larger.	
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Manandhar	et	al.,
2004

Nepal NND,	SB,	MD Group;	education,	facilitation	of	participatory	action-learning	cycle	to	identify	and
address	perinatal	problems.	

More	et	al.,	2012 India	 NND,	SB,	MD Group;	education,	facilitation	of	participatory	action-learning	cycle	to	identify	and
address	perinatal	problems.	

Nair	et	al.,	2017 India NND,	SB Individual	(home	visits)	&	groups;	counselling/education,	promotion	of	good	care
practices.	

Pasha	et	al.,	2013 Ind,	Pak,	Ken,	Zmb,
Gtm,	Arg

NND,	SB,	MD Multi-method;	community	mobilisation	through	village	groups,	training,	education
of	families.

Persson	et	al.,	2013 Vietnam NND,	SB,	MD Group;	facilitation	of	health	groups	including	medical	staff,	VHWs,	community	and
population	representatives	and	women´s	union	representatives.

Tomlinson	et	al.,
2014

South	Africa NND,	SB,	MD Individual	(home	visits);	education	&	information.

Tripathy	et	al.,	2010 India NND,	SB,	MD Group;	facilitation	of	participatory	action-learning	cycle	to	identify	and	address
perinatal	problems.	

Tripathy	et	al.,	2016 India NND,	SB,	MD Group;	facilitation	of	participatory	action-learning	cycle	to	identify	and	address
perinatal	problems.	

*Villar	et	al.,	1992 Arg,	Bra,	Cub,	Mex SB Individual	(home	visits);	counselling	&	psychosocial	support	(strengthening	social
network).

c	Risk	of	Bias.	Maximum	score	(highest	possible	risk)	=	4	for	individual	trials	and	=	5	for	cluster	RCTs.

Indicated	index	=	study	score/maximum	score*100	(<33.34	=	low;	33.34-66.66	=	medium;	>66.66	=

high	RoB).	

*	Individual	trial	(all	others	are	cluster	RCT

	

The	most	frequent	components	entailed	in	interventions	were	a)	individual	home	visits	to	new	or

expectant	mothers,	providing	counselling,	education	and	psychosocial	support	(13	studies)	and	b)

approaches	to	identify	and	address	perinatal	challenges	on	a	community	level,	such	as	the	facilitation

of	participatory	action-learning	cycles	through	group	meetings	and	community	mobilisation	(14

studies).	Six	studies	were	multi-method	‘packages’	including	several	components	in	a	comprehensive

intervention.	Most	control	conditions	consisted	of	no	intervention/standard	care,	six	comprised

enhanced	standard	care	in	the	form	of	strengthening	of	health	services	or	a	minimal	version	of	the

intervention.

All	interventions	relied	on	a	task-sharing	approach,	that	is,	shifting	of	tasks	and	responsibilities	to

health	workers	that	need	not	necessarily	be	highly	educated,	so	as	to	increase	coverage	and	cost-

effectiveness.	Most	interventions	were	thus	delivered	by	community	or	social	health	workers	(CHW	or
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SHW),	some	by	midwives	or	volunteers	recruited	from	the	communities.	Supporters	were	usually

trained	and	supervised	regularly	by	the	research	team	or	other	involved	professional	staff.	Some

interventions	also	involved	local	‘traditional	birth	attendants’	(e.g.	Bhutta	et	al.,	2008	&	2011;

Darmstadt	et	al.,	2010)	by	providing	training	to	them	or	strengthening	collaboration	between	them

and	trained	CHWs.

Risk	of	bias

Overall,	the	risk	of	bias	in	the	current	sample	of	studies	was	modest	(Table	2).	It	varied	among	study

settings	and	intervention	types,	with	the	majority	of	studies	(13	of	22)	rated	as	low	risk,	7	of	22	as

medium	risk	and	only	two	studies	rated	as	high	risk.	Of	these	latter,	one	was	an	individual	trial

(Bashour	et	al.,	2008)	and	one	was	an	implementation	trial	(Bhutta	et	al.,	2008)	which	was	not	as

rigorously	designed	and	powered	as	its	upscaled	version	which	was	rated	as	low	risk	(Bhutta	et	al.,

2011).

Neonatal	mortality

The	rate	of	neonatal	deaths	was	significantly	lower	in	groups	having	received	psychosocial

interventions	compared	to	control	groups	(RR	0.85,	95%	CI	0.78-0.94,	p	<	.01;	Forest	plot	in	Figure	A-

1).	This	effect	suggests	that	the	risk	for	new-borns	to	die	within	the	first	28	days	was	about	15%	lower

in	intervention	compared	to	control	groups	among	the	21	included	studies.	Statistical	heterogeneity

among	studies	was	high	(I2	76,	95%	CI	64-84).	Removal	of	four	outliers	reduced	heterogeneity	to	a

moderate	extent	(I2	40,	95%	CI	0-65)	while	the	overall	effect	increased	to	18%	(RR	0.82,	95%	CI	0.76-

0.88,	p	<	.001).	An	overview	of	all	results	including	further	specification	for	early	and	late	neonatal

mortality	is	provided	in	Table	3.

Table	3.	Overview	of	results	of	random	effects	meta-analyses	and	sensitivity	analyses.
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Effect	size	 Heterogeneity

Analysis N Risk	Ratio 95%	CI z-value I2

	 	 	 	 	 	
Neonatal	Mortality 21 0.85** 0.78;	0.94 -3.34 76.91***

Risk	of	bias 	 	 	 	 	

High	RoB	excludeda	 19 0.86** 0.78;	0.95 -3.10 77.45***

Only	low	RoB
(high/med.	excl.)b

12 0.84*** 0.76;	0.92 -3.49 66.98***

Outliers 	 	 	 	 	

Outliers	excludedc 17 0.82*** 0.76;	0.88 -5.41 40.38*

Only	overestimating
outlier	excl.d

20 0.87** 0.80;	0.95 -2.99 73.91***

Only	underest.
outliers	excl.e

18 0.80*** 0.74;	0.87 -5.33 52.91***

Intervention	type 	 	 	 	 	

Individual
approaches	

7 0.93 0.81;	1.06 -1.08 44.05

Group	approaches 8 0.85¶ 0.72;	1.01 -1.83 84.01***

Multi-method
approaches

6 0.82* 0.68;	0.99 -2.11 86.46***

	 	 	 	 	 	
Maternal	Mortality	 14 0.79** 0.68;	0.93 -2.84 7.43

Risk	of	bias 	 	 	 	 	

High	RoB	excludedf 13 0.79** 0.66;	0.94 -2.65 12.08

Intervention	type 	 	 	 	 	

Group	approaches 8 0.73** 0.58;	0.91 -2.76 0.00

Multi-method
approaches

5 0.80 0.58;	1.10 -1.39 39.66

	 	 	 	 	 	

*					p	<	.05

**			p	<	.01

***		p	<	.001

¶								p	=	.067

¶¶						p	=	.057

a	Bashour	et	al.,	2008;	Bhutta	et	al.,	2008.	

b	Boone	et	al.,	2016;	Colbourn	et	al.,	2013;	Hanson	et	al.,	2015;	Lewycka	et	al.,	2013;	Manandhar	et

al.,	2004.

c	Pasha	et	al.,	2013;	More	et	al.,	2012;	Hanson	et	al.,	2015;	Kumar	et	al.,	2008.
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d	Kumar	et	al.,	2008.

e	Pasha	et	al.,	2013;	More	et	al.,	2012;	Hanson	et	al.,	2015.

f	Bhutta	et	al.,	2008.

Sensitivity	analyses

Sensitivity	analyses	were	conducted	by	excluding	those	studies	demonstrating	a	high	risk	of	bias	(see

Table	3	for	details).	The	overall	effect	changed	only	slightly	to	14%	while	heterogeneity	was	slightly

reduced	to	77%	(RR	0.86,	95%	CI	0.78-0.95,	p	<	.01;	I2	77,	95%	CI	64-84).	Excluding	all	studies	with

high	or	medium	risk	of	bias	led	to	a	heterogeneity	level	of	67%	while	the	effect	remained	about	the

same	(RR	0.84,	95%	CI	0.76-0.92,	p	<	.001;	I2	67,	95%	CI	29-81).

Investigation	by	intervention	type	indicated	that	comprehensive	multi-method	approaches	led	to	the

most	pronounced	risk	reduction	of	NNM	by	about	18%	compared	to	control	groups	(RR	0.82,	95%	CI

0.68-0.99,	p	<	.05).	However,	these	studies	were	also	marked	by	the	highest	heterogeneity	(I2	86,

95%	CI	70-92).	Group-based	intervention	approaches	led	to	a	just	non-significant	reduction	of	15%

compared	to	controls	(RR	0.85,	95%	CI	0.72-1.01,	p	<	.01;	I2	84,	95%	CI	68-90).	The	effect	of

individualised	interventions	(home-visits)	was	low	and	non-significant	(RR	0.93,	95%	CI	0.81-1.06,	p	<

0.1).

Publication	bias

The	analysis	of	funnel	plots	did	not	point	at	significant	risk	of	publication	bias	through	unpublished

studies	with	negative	findings.	175	studies	with	null	results	would	be	needed	in	order	for	the	overall

effect	on	neonatal	mortality	to	become	insignificant	(classic	fail-safe	N,	ps	<	.001).	It	is	thus	unlikely

that	publication	bias	posed	a	substantial	threat	to	the	validity	of	the	results.

Maternal	mortality

The	forest	plot	of	14	studies	reporting	on	maternal	mortality	is	shown	in	Figure	A-2.	There	was	a

significant	effect	(RR	0.79,	95%	CI	0.68-0.93,	p	<	.01),	suggesting	an	almost	21%	lower	risk	of

maternal	death	in	intervention	compared	to	control	groups.	Heterogeneity	among	this	sample	of
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studies	was	low	(I2	7,	95%	CI	0-51).

Sensitivity	analyses

Excluding	the	one	study	demonstrating	high	risk	of	bias	(Bhutta	et	al.,	2008)	did	not	change	the	effect

but	led	to	slightly	increased	heterogeneity	(RR	0.79,	95%	CI	0.66-0.94,	p	<	.01;	I2	12.08,	95%	CI	0-

55).

Investigation	of	intervention	type	suggested	that	group-based	approaches	were	most	effective	with

the	potential	of	reducing	the	likelihood	of	maternal	death	by	almost	27%	(RR	0.73,	95%	CI	0.58-0.92;

p	<	.01).	Multi-method	approaches	reduced	the	likelihood	of	death	by	about	20%,	however	not

significant	(RR	0.80,	95%	CI	0.58-1.10,	p	>	0.1).	Heterogeneity	in	both	categories	was	very	low	and

non-significant	(Table	3).	Only	one	study	in	the	maternal	mortality	analysis	used	an	individual

approach	(Tomlinson	et	al.,	2014),	therefore	no	sub-analysis	was	conducted.

Publication	bias

Inspection	of	funnel	plots	did	not	suggest	risk	of	publication	bias.	120	studies	with	null	results	would

be	needed	for	the	overall	effect	on	maternal	mortality	to	become	insignificant	(ps	<	.001).	It	is

unlikely	that	publication	bias	posed	a	substantial	threat	to	the	validity	of	the	results.

Discussion
The	results	of	this	systematic	review	and	meta-analysis	add	to	a	series	of	analyses	demonstrating	the

potential	of	psychosocial	interventions	to	positively	influence	a	range	of	outcomes	related	to	sexual

and	reproductive	health	in	low-	and	middle-income	countries	(Turner	et	al.,	in	press;	Riedel	et	al.,

subm.	2019),	including	birth-related	mortality	(neonatal	and	maternal).

Among	the	21	included	RCTs,	the	risk	of	neonatal	death	was	almost	15%	lower	in	intervention

compared	to	control	groups.	Based	on	the	current	global	neonatal	mortality	rate	of	18	deaths	per

1,000	livebirths	(UNICEF,	2018),	a	reduction	of	15%	corresponds	to	2.7	prevented	deaths	per	1,000

livebirths	and	thus	an	approximated	mortality	rate	of	15.	As	a	reference,	a	global	rate	of	15	has	been

set	as	the	accelerated-action	target	for	2020	by	the	‘Every	Newborn’	WHO	and	UNICEF	joint	action

plan	(WHO,	2014;	Lawn	et	al.,	2014).

The	risk	of	maternal	mortality,	reported	in	14	studies,	was	reduced	by	almost	21%	in	the	intervention
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compared	to	the	control	groups.	This	effect	translates	into	46	prevented	maternal	deaths	per	100,000

live	births	in	relation	to	the	assumed	global	rate	of	216	(UNICEF,	2017).	This	result	fits	in	with	the

picture	that	the	rate	of	improvements	is	faster	with	regard	to	maternal	as	compared	to	neonatal

mortality	(Bhutta	et	al.,	2014).

Our	estimate	for	neonatal	mortality	has	to	be	taken	with	caution	as	it	is	accompanied	by	high

heterogeneity,	probably	due	to	the	variety	of	intervention	types	that	have	been	included	as

‘psychosocial’	in	this	analysis.	In	turn,	among	studies	for	maternal	mortality,	heterogeneity	was	low.

Promising	is	the	finding	that,	overall,	most	studies	adhered	to	reasonable	to	good	quality	standards

and	that	excluding	studies	with	higher	risk	of	bias	increased	the	overall	effect	while	reducing

heterogeneity.

In	the	present	sample	of	studies	selected	for	this	review,	interventions	with	multi-method	approaches

showed	the	highest	significant	reduction	of	neonatal	mortality,	as	demonstrated	in	our	sensitivity

analyses.	These	studies	consisted	of	comprehensive	intervention	packages	targeting	the	intervention

clusters	through	a	variety	of	channels.	These	entailed,	for	example:	1)	establishing	culturally

contextualised	group-based	information	and	education	events	(e.g.	Boone	et	al.,	2017:	folk	song	and

dance	used	to	promote	child	and	maternal	health	themes;	Boone	et	al.,	2016:	visualisation	methods;

Bhutta	et	al.	2011:	video-docudrama	on	pregnancy	and	newborn	care	in	the	local	language;	Kumar	et

al.,	2008:	folk	song	group	meetings);	2)	involving	community	stakeholders	through	participatory

action	cycles	to	address	birth-related	problems	(Boone	et	al.,	2016;	Kumar	et	al.,	2008;	Pasha	et	al.,

2013);	3)	targeting	expectant	mothers	and	families	directly	through	home	visitation	and	4)	involving

CHWs	and	traditional	birth	attendants	(Bhutta	et	al.,	2008	&	2011;	Boone	et	al.,	2016	&	2017;	Kumar

et	al.,	2008;	Pasha	et	al.,	2013).	The	facilitation	of	participatory	learning	and	action	cycles	(e.g.,

Tripathy	et	al.,	2016)	was	also	a	major	component	of	most	studies	categorised	as	‘group-based’	in

this	review,	the	effect	for	which	was	not	as	pronounced.	However,	the	lack	of	an	effect	among	studies

employing	individual	approaches	–	featuring	home	visits	to	expectant	or	new	mothers	as	the	main

component	–	supports	the	interpretation	that	targeting	the	social	orbit	rather	than	the	individual	only

could	have	better	impact	in	reducing	mortality	rates.	It	must	be	considered	that	the	strategies
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described	above	are	examples	of	elements	in	comprehensive	studies	which	also	entailed	other

elements,	so	that	the	effective	mechanisms	of	change	remain	difficult	to	pinpoint.	Yet,	one	of	the

mechanisms	that	was	common	to	the	most	effective	interventions	was	bringing	about	a	shift	in

perception	and	awareness	of	the	relevance	of	birth-related	care	on	a	societal	scale,	which	was	shown

to	be	necessary	to	ensure	continued	progress	(Kumar	et	al.,	2012).

There	was	little	heterogeneity	among	studies	reporting	on	maternal	mortality,	possibly	because	there

was	only	one	individual	trial	among	them.	Due	to	insufficient	numbers	of	studies,	it	was	not	possible

to	investigate	the	influence	of	intervention	type	in	much	detail.	The	only	feasible	sub-analysis	showed

that	group-based	approaches	–	focused	on	facilitating	participatory	learning	and	action	cycles	through

group	meetings	with	women	and	other	community	members	–	were	most	effective	in	reducing

maternal	mortality	risk,	a	finding	that	is	in	line	with	previous	research	(Prost	et	al.,	2013).	As	authors

argued,	the	active	engagement	of	other	community	members	(and	not	just	women)	enhances	social

awareness	and	alertness	which	can	lead	to	maternal	health	problems	being	addressed	more

appropriately	(e.g.	Manandhar	et	al.,	2004;	More	et	al.,	2012;	Tripathy	et	al.,	2010).	However,	more

trials	are	needed	to	test	such	assumptions	of	change	mechanisms	more	thoroughly.

The	following	limitations	of	this	meta-analytic	review	have	to	be	considered.	One	is	the	existence	of

substantial	heterogeneity	among	studies	in	the	NNM-analysis,	which	has	been	discussed	above.	With

more	high-quality	RCTs	conducted,	future	analyses	will	allow	to	more	closely	examine	sources	of

heterogeneity,	for	example	by	grouping	studies	more	precisely	based	on	regional	economic	and

healthcare	situations	or	on	intervention	type.	The	most	effective	type	of	intervention	for	NNM	risk

reduction	were	large-scale	multi-method	interventions,	but	with	only	six	studies	this	analysis	had	also

least	power.	It	should	be	noted	that	multi-method	interventions	come	at	the	price	of	increased	risk	of

bias	due	to	complex	reporting	systems	and	make	it	difficult	to	identify	the	main	mechanism(s)	of

change.	Although	the	multi-method	studies	included	here	did	share	similar	elements,	they	are	still

arguably	difficult	to	compare	in	their	entirety.	Finally,	it	must	be	noted	that	we	were	not	always	able

to	extract	direct	estimates	of	RR	adjusted	for	clustering,	because	not	all	studies	provided	this

information.	It	is	possible	that	the	pooled	estimate	would	be	different	(although	likely	not
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substantially)	if	only	such	more	precise	estimates	had	been	used.	This	has	to	also	be	taken	into

consideration	when	interpreting	our	results	and	planning	implementation	studies.

The	results	of	this	analysis	demonstrated	the	effectiveness	of	socially	inclusive	strategies	targeting

the	demand	side	of	health	care	(communities,	families,	mothers)	to	reduce	neonatal	and	maternal

mortality	rates	in	LMICs.	Implementation	efforts	can	draw	from	a	solid	base	of	effective	approaches

but	should	continue	to	be	rigorously	planned	and	documented	to	confirm	the	long-lasting	emergent

effects	on	targeted	communities.
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Figures

Figure	1

Flow	chart	of	the	study	selection	process,	following	PRISMA-guidelines	(Preferred	Reporting

Items	for	Systematic	Reviews	and	Meta-Analyses).
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