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Abstract

Background: Well-trained, competent, and motivated human resources for health (HRH) are crucial to delivering
quality service provision across the sexual, reproductive, maternal, and newborn health (SRMNH) care continuum to
achieve the 2030 Sustainable Development Goals (SDGs) maternal and neonatal health targets. This review aimed to
identify HRH interventions to support lay and/or skilled personnel to improve SRMNH care quality along the con-
tinuum in low- and lower-middle-income countries (LLMICs).

Methods: A structured search of CINAHL, Cochrane Library/trials, EMBASE, PubMed, SCOPUS, Web of Science, and
HRH Global Resource Centre databases was undertaken, guided by the PRISMA framework. The inclusion criteria
sought to identify papers with a focus on 1. HRH management, leadership, partnership, finance, education, and/or
policy interventions; 2. HRH interventions'impact on two or more quality SRMNH care packages across the continuum
from preconception to pregnancy, intrapartum and postnatal care; 3. Skilled and/or lay personnel; and 4. Reported
primary research in English from LLMICs. A deductive qualitative content analysis was employed using the World
Health Organization-HRH action framework.

Results: Out of identified 2157 studies, 24 intervention studies were included in the review. Studies where >4 HRH
interventions had been combined to target various healthcare system components, were more effective than those
implementing < 3 HRH interventions. In primary care, HRH interventions involving skilled and lay personnel were
more productive than those involving either skilled or lay personnel alone. Results-based financing (RBF) and its policy
improved the quality of targeted maternity services but had no impact on client satisfaction. Local budgeting, admin-
istration, and policy to deliver financial incentives to health workers and improve operational activities were more
efficacious than donor-driven initiatives. Community-based recruitment, training, deployment, empowerment, sup-
portive supervision, access to m-Health technology, and modest financial and non-financial incentives for community
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care continuum and studies in LLMICs.

and lower-middle-income countries

~

health workers (CHWs) improved the quality of care continuum. Skills-based, regular, short, focused, onsite, and clini-
cal simulation, and/or mobile phone-assisted in-service training of skilled personnel were more productive than
knowledge-based, irregular, and donor-funded training. Facility-based maternal and perinatal death reviews, coupled
with training and certification of skilled personnel, positively affected SRMNH care quality across the continuum. Pre-
conception care, an essential component of the SRMNH care continuum, lacks studies and services in LLMICs.

Conclusions: We recommend maternal and perinatal death audits in all health facilities; respectful, woman-centered
care as a critical criterion of RBF initiatives; local administration of health worker allowances and incentives; and
integration of CHWs into the healthcare system. There is an urgent need to include preconception care in the SRMNH

Keywords: Human resources for health intervention, Skilled personnel, Lay personnel, Quality of care, Sexual,
Reproductive, Maternal, And newborn health, The continuum of care, Deductive qualitative content analysis, Low-

Background

Approximately 810 women die from preventable causes
related to pregnancy and childbirth daily, and more than
94% of these deaths occur in LLMICs [1]. In the last two
decades, deaths from complications during pregnancy,
childbirth, and the postnatal period have declined by
38%. However, an average reduction of 3% per year is
too slow to achieve the required SDGs target in 2030 [2].
Avoidable maternal and perinatal morbidity and mor-
tality are attributed mainly to the poor quality of care
received in health facilities [3]. In low-income countries,
the 2030 SDGs target of reducing the global maternal
mortality ratio to less than 70/100,000 live births and
the global neonatal mortality rates to less than 12/1000
live births requires a rapid improvement in the quality of
SRMNH care. This involves enhancing the availability,
skills, and motivation of healthcare providers [4—6].

The SRMNH care continuum is an integrated and
continuous care package with evidence-based interven-
tions that are to be delivered over the preconception,
pregnancy, birth, and postnatal periods [7]. The recom-
mended preconception care (PCC) services include fam-
ily planning, abortion care, sexually transmitted diseases
prevention and treatment, and health counselling during
the pre-pregnancy period [8].

During pregnancy, quality antenatal care (ANC)
involves nutritional counselling and multivitamin sup-
plements, adequate visits with skilled personnel (eight
and above), blood and urine tests, preventive antibiotics,
tetanus toxoid injections, and health education on preg-
nancy and birth danger signs [9, 10]. Quality intrapartum
care (IPC) involves: respectful care, clear and compelling
communication between the women and health workers,
the option of a companion during labour and childbirth,
health facility birth attended by skilled personnel, appro-
priate pain relief strategies, mobility in labour where pos-
sible, and choice of birth position, the use of uterotonics
and delayed cord clamping (after a minute), immediate

kangaroo care and breastfeeding, delayed bathing of the
newborn (24 h), and the care of mother and newborn in
a health facility for at least 24 h after birth [10, 11]. Qual-
ity postnatal care (PNC) includes immediate PNC within
24 h after birth and at least three additional postnatal
visits within 42 days after birth for the mother and new-
born, home visits in the first week after birth, exclusive
breastfeeding, cord care, prophylactic antibiotics for the
mother, and health education on maternal and newborn
health danger signs [10, 12].

According to the World Health Organization (WHO),
the quality of care provided to women and newborns
must be safe, effective, timely, efficient, equitable, and
people-centred [3, 13]. Safe care is care that minimizes
risk and harm to recipients, including avoiding prevent-
able injuries and reducing medical errors. Effective care
focuses on the provision of services that are based on sci-
entific knowledge and evidence-based standards. Timely
care avoids harmful delays in giving and receiving care,
while efficient care maximizes resource use and avoids
wastage. Equitable care does not discriminate based on
personal characteristics or socioeconomic status, while
people-centred care is care that considers the desire, val-
ues, culture, and aspirations of care recipients [3, 13, 14].

According to the WHO, human resources for health
are "all people engaged in actions whose primary intent
is to enhance health". This includes a range of profession-
als from clinical to managers, technicians, and research-
ers [15, 16]. Well-trained, competent, and motivated
HRH is crucial to delivering SRMNH care quality across
the continuum from PCC to PNC. Therefore, improving
health worker performance is key to achieving the SDGs
maternal and neonatal health targets [13]. Low-income
countries are experiencing a chronic shortage of health-
care providers; many are not geographically distributed
according to health service needs and are perform-
ing below required standards [6, 17-19]. A systematic
review by Lassi et al. conducted in 2016 concluded that



Negero et al. Hum Resour Health (2021) 19:54

improving the management, capacity, and motivation of
existing HRH is vital to improving maternal healthcare
quality [6].

A synthesis by Munabi-Babigumira et al. (2017) found
that pre-service and in-service training, adequate staft-
ing, supervision, incentives, leadership and management
support, adequate equipment and supplies, and team-
work and collaboration improved the ability of skilled
personnel to deliver quality IPC and PNC services [20].
Althabe et al. (2008) demonstrated that interactive work-
shops and reminders, educational outreach visits, audit
and feedback, mass-media and patient-mediated inter-
ventions, financial incentives, and/or organizational and
regulatory interventions had a moderately positive effect
on healthcare provider performance and the quality of
ANC, IPC, PNC, and neonatal care services in low- and
middle-income countries [21]. Sibley et al. (2009) found
that training in advice on ANC, IPC, and PNC; manage-
ment of normal delivery; advice on breastfeeding; and
timely detection and referral of women with obstetric
complications by traditional birth attendants (TBAs) had
a positive effect on the increment of timely referrals and
reduction of maternal, perinatal and neonatal mortalities,
and stillbirth rates [22]. However, there are no reviews
examining HRH interventions’ contribution to lay and/
or skilled personnel’s performance to improve SRMNH
care quality across the continuum in LLMICs. The review
by Lassi et al. focused on skilled personnel only and
lacked an examination of HRH interventions contribut-
ing to SRMNH care quality across the continuum [6].
We, therefore, undertook an updated and comprehen-
sive review to examine HRH interventions and SRMNH
outcomes.

Methods

A deductive qualitative content analysis of HRH inter-
ventions and their effects on SRMNH care quality along
the continuum was undertaken using an a priori con-
ceptual framework to help direct and define the study
and deliver practical insights for health policy and prac-
tice decision-making [23, 24]. We used the WHO-HRH
Action Framework [25, 26] to define HRH interventions
(Fig. 1). The framework identifies six action fields (Man-
agement, Leadership, Partnership, Finance, Education,
and Policy) [25, 26]. The Enhancing transparency in
reporting the synthesis of qualitative research (ENTREQ)
guidance was followed in this review [27], which is regis-
tered in the International Prospective Register of System-
atic Reviews [28].

Search protocol
In consultation with two public health research librar-
ians from the University of Technology Sydney (UTS), a
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Population, Interventions, Comparators, Outcomes, and
Study design (PICOS) design, was applied to develop the
review question: in LLMICs, how can HRH interventions
contribute to SRMNH care quality across the continuum?

Included studies were those that described: (a) an HRH
management, leadership, partnership, finance, education,
and/or policy intervention (see definitions at Additional
file 1: Table S1.); (b) one or more HRH interventions’
effect on two or more consecutive quality SRMNH care
packages across the continuum (a study reporting HRH
interventions delivered in conjunction with one or more
non-continuous SRMNH care packages was excluded
since it was not a continuum); (c) the role of skilled and/
or lay personnel (see definitions at Additional file 1:
Table S2.); and (d) primary research studies in English
(other languages were excluded due to resource con-
straints) conducted in LLMICs (see inclusion criteria at
Additional file 1: Table S3.). Studies that did not include
any of the six HRH interventions were excluded. We
defined a quality SRMNH care package as one that con-
tained a safe, effective, timely, efficient, equitable, and
people-centred package of interventions that comprised
PCC, ANC, IPC, and/or PNC (maternal and/or newborn)
services as described by the WHO [8, 13]. As noted in the
protocol for this review, the main outcome of the review
is quality of care (defined according to WHO as care that
is safe, effective, timely, efficient, equitable, and people-
centered). Additional outcomes included were maternal
and/or neonatal health outcomes directly related to the
quality of care. These involve maternal and/or neonatal
morbidity or mortality and uptake of the recommended
and life-saving interventions facilitated by health workers
(such as early initiation of breastfeeding, delayed bathing
of newborns, and cord care) [28].

Search strategy

Six bibliographic databases (PubMed, Web of Sci-
ence/Core Collection, SCOPUS, CINAHL, EMBASE/
OVID, and Cochrane Library/trials) were systematically
searched in consultation with two public health research
librarians from the UTS (Additional file 1: Table S4.).
The search engine: HRH Global Resource Centre was
searched for grey literature. Quantitative, qualitative, and
mixed-method studies published between 01 January
2000 and 31 December 2019 were retrieved. This period
was chosen to evaluate progress over time in SRMNH
care quality along the continuum in relation to HRH
interventions since the end of the Alma Ata Health for
All Declaration in 2000, the Millennium Development
Goals (MDG@Gs) era, and in the first 5 years of implemen-
tation of the SDGs. The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2009
guideline was used to outline the review process [29]. A
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Fig. 1 HRH action framework, WHO [25]

BETTER HEALTH OUTCOMES

total of 2157 studies were identified, including 1923 from
six bibliographic databases and 234 from the HRH Global
Resource Centre (Fig. 2), with 477 duplicates being iden-
tified and removed using the endnote de-duplication
guidelines [30].

Two reviewers (MG and AD) independently used
the Covidence online production tool for the title and
abstract screening, full-text screening, data abstrac-
tion, and quality assessment. Differences in decisions
regarding the final papers for review and quality assess-
ment were resolved through a review by the third author
(DS), and a consensus was reached. A total of 1437 and
219 articles were excluded during the title and abstract
screening and full-text eligibility assessment, respec-
tively, because they did not meet the inclusion criteria.

Quality appraisal

Two reviewers (MG and AD) independently appraised
the methodological quality of 25 studies that met the
inclusion criteria to describe their methodological qual-
ity and ensure that there was enough methodological

detail to ensure rigour to be included for the review. The
Cochrane methods were applied to appraise the qual-
ity of randomized controlled trials (RCTs) (Additional
file 1: Table S5) [31]. Each RCT was evaluated for internal
validity and quality of reporting. Quality of quasi-exper-
imental, prospective (pre/post), post-only and com-
parison, and post-only studies were appraised using the
Joanna Briggs Institute (JBI) critical appraisal checklist
for quasi-experimental studies (non-randomized experi-
mental studies) (Additional file 1: Table S6) [32]. Stud-
ies collecting qualitative or mixed data were appraised
using the United Kingdom’s National Health Service
Critical Appraisal Skills Programme (CASP) qualitative
checklist (Additional file 1: Table S7) [33]. We included
intervention studies with a methodologically low risk of
bias or moderate to high quality for the review. One pre/
post-test study was excluded during the quality appraisal
because it has a low-quality score (3 out of 9). Using the
quasi-experimental studies’ quality appraisal tool, a study
with "yes" responses for the 9 signalling questions of less
than 4 was considered low quality [34].
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Data abstraction and synthesis

Data from the 24 studies were systematically extracted
into tables using templates based on the Cochrane meth-
ods to integrate qualitative and implementation evidence
within intervention effectiveness reviews [35].

A deductive qualitative content analysis of the extracted
text related to each implemented HRH intervention from
each included study was undertaken through coding texts
according to emergent descriptions and labelling and
structured along with the four categories of SRMNH care
continuum [36, 37]. Tables and concept maps were used
to plot patterns and relationships across these categories,
and robustness was assessed through critical reflection
and discussion between the three authors.

Results

Twenty-four intervention studies were included in this
review and are summarized in Table 1. According to the
World Bank Country and Lending Groups’ Classifica-
tion 2019-2020 [38], 11 studies were from low-income

countries [39-49], 11 were from lower-middle-income
countries [50—60], and two were conducted in both low-
income and lower-middle-income countries [61, 62]
(Table 2).

The included studies described interventions that had
been implemented in a range of settings: primary care
(n=13) [39, 40, 44, 47-49, 54-57, 59-61, 63], secondary
care hospitals (n=1) [52], primary care, and secondary
care hospitals (n=38) [41-43, 45, 46, 50, 53, 58], primary
care, and secondary and tertiary care hospitals (n=1)
[51], and referral hospitals (n=1) [62].

The interventions involved different cadres of health
personnel [16]. Twelve studies included skilled per-
sonnel (doctors, nurses, nurse-midwives, midwives,
auxiliary nurses, auxiliary midwives, auxiliary nurse
midwives, and/or health officers) [39-41, 44, 46, 47, 52,
53, 56, 60—62], three focused on lay personnel (CHWSs
and/or TBAs) [43, 50, 54]. Five studies included skilled
and lay personnel [48, 49, 51, 57, 59], one involved
skilled personnel, lay personnel, and lady health
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Table 1 Summary of studies about effects of HRH interventions on SRMNH care quality across the continuum in LLMICs, 2020

References HRH interventions

The SRMNH care continuum

Policy Finance  Education

Partnership

Leadership Management PCC ANC IPC PNC

Agarwal et al. (2019) [54] X X
Ayalew et al. 2017) [41] X
Balakrishnan et al. (2016) [55] X
Basinga et al. (2011) [44]
Binyaruka et al. (2015) [46]
Bonfrer et al. (2014) [40]
Duysburgh et al. (2016) [61]
Edwards et al. (2011) [50] X
Engineer et al. (2016) [39] X X
Ghosh et al. (2019) [56]

Gomez et al. (2018) [52] X X
Kambala et al. (2017) [42] X X
Larson et al. (2019) [47]

Magge et al. (2017) [45] X
Maru et al. (2017) [43] X X
McDougal et al. (2017) [57]
Mwaniki et al. (2014) [58] X
Okawa et al. (2019) [53]

Okuga et al. (2015) [48] X
Pirkle et al. (2013) [62]
Rahman etal. (2011) [51]
Satti et al. (2012) [59]
Waiswa et al. (2015) [49]
Zeng et al. (2018) [60]
Total number of Xs

X X X X X X
>

X X X X X
>

- X X X
= X X X X X X X
X X X X X X >
X X X X X X X X X

wul
e}
(o)}
(o)

X

<X X X X

>
< X
X X X X X X X X X

X X X X X

>

X X X X

X X X X X X
X X X X X X X X X X X X
XX X X X X X X X X X X X X X X X X X X X X X X
> X X X X X >

X}
oo
N
N
N}
N
oo

supervisors [55]. One study focused on skilled person-
nel, and healthcare managers [42], one involved skilled
personnel, community health supervisors, data officers,
and healthcare managers [45], and one study focused
on skilled personnel, lay personnel, and healthcare
managers [58].

All studies included in the review were intervention
studies with 22 collecting quantitative data, one collect-
ing qualitative data, and one collecting mixed data.

Fifteen studies had policy-related interventions [39, 40,
42-44, 46, 48, 49, 52, 54, 57-61], 19 had finance-related
interventions [39-46, 48, 49, 51-53, 55, 57, 59-62], 16
had education-related interventions [41, 42, 45, 47-57,
59, 62], 16 had partnership-related interventions [41-45,
48-51, 55-59, 61, 62], 9 had leadership-related interven-
tions [41, 44—46, 48, 50, 53, 58, 62], and 18 had manage-
ment-related interventions [40, 41, 43, 44, 47-50, 52-59,
61, 62]. Of the 10 studies that had been conducted dur-
ing the MDGs era, eight featured finance, partnership,
and management-related, seven policy-related, and six
education-related HRH interventions [40, 44, 46, 48-51,
58, 59, 62], while of 14 studies conducted during the five

years SDGs era (2016-2020), 11 papers studied educa-
tion and finance-related, ten management related, eight
policy and partnership related, and three leadership-
related HRH interventions[39, 41-43, 45, 47, 52-57, 60,
61]. The HRH interventions that involved education and
finance positively affected SRMNH care quality along the
continuum. Of the studies conducted during the MDGs
era, five investigated HRH interventions implemented to
provide SRMNH care quality across >3 components of
the SRMNH care continuum [46, 48—51]. In the studies
conducted during the 5 years of the SDGs era, ten fea-
tured HRH interventions implemented to provide quality
SRMNH care across > 3 components of the SRMNH care
continuum [39, 41-43, 45, 53-55, 57, 60]. HRH interven-
tions that had an effect on SRMNH care quality across
the continuum are outlined as follows.

PCC, ANC, IPC, and PNC continuum

Two cluster-randomized trials involving skilled person-
nel were identified [39, 60]. Engineer et al. [39] described
the effect of payment for performance (P4P) on the
quality of maternal and child health (MCH) services in
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Afghanistan. Doctors and mid-level cadres were pro-
vided with quarterly bonuses based on the delivery of
nine MCH related indicators. There was no direct com-
munication with health workers about the bonuses, nor
were there any demand-side interventions (raising or
creating demand in communities). The intervention posi-
tively affected history taking and physical examinations,
and client counseling quality of care indices across the
SRMNH care continuum. The intervention, however,
had no significant impact on equitable access to the tar-
geted MCH services use between poor and rich families
or on the adequacy of time spent with a client along the
SRMNH care continuum. It did not also improve client
satisfaction and the perceived quality of care along the
SRMNH care continuum.

Zeng et al. [60] investigated the effect of results-based
financing (RBF), an approach to incentivize healthcare
providers and operational activities based on perfor-
mance, on SRMNH care quality in line with input-based
financing (IBF), a traditional approach of increasing
funding not tied to performance, in Zambia. Both the
RBF and IBF interventions significantly improved the
quality of injectable contraceptives, ANC, IPC, and PNC
services, respectively, compared to their respective con-
trols (without additional financing). Pregnant women and
children in RBF districts gained 604 and 14,574 quality-
adjusted life years (QALYs), respectively, while pregnant
women and children in IBF districts gained 302 and 8,274
QALYs, respectively, as compared to the controls.

ANC, IPC, and PNC continuum

Thirteen studies focused on improving SRMNH care
quality across ANC, IPC, and PNC continuum. Six
studies featured interventions to improve the perfor-
mance of CHWs. Okuga et al. and Waiswa et al. [48,
49] evaluated the effect of community-based recruit-
ment, training, deployment, supervision, modest finan-
cial and non-financial incentives for CHWs, and their
integration into the healthcare system on maternal and
newborn healthcare in rural Uganda. Health facility
strengthening was undertaken at all facilities. Qualita-
tive interviews with key stakeholders found that CHWs
were positively received and used their social networks
to identify and refer pregnant women and involve men
in health education. Okuga et al. (2015) showed reduced
delays in healthcare service delivery at health facilities;
and improvements in compassionate and respectful care,
and cord care. In addition, there were improvements in
the early initiation of breastfeeding and feeding new-
borns on colostrum and delayed bathing of newborns.
[48]. Waiswa et al. (2015) found improved maternal and
essential newborn care practices among poorer families.
Significant, positive impacts of the intervention were
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identified, including increased health worker home visit-
ing during pregnancy and the first week after birth. There
were improvements in early breastfeeding initiation,
delayed bathing of newborns (> 24 h), and cord care [49].

In the study by Edwards et al. [50], village and com-
munity health workers recruited from their respective
communities were given skills-based training on mater-
nal and newborn health (MNH) and primary healthcare.
They received monthly supportive supervision in rural
Bangladesh. Health workers from villages to the general
hospital and the community worked in collaboration
and team. Confidential, no-blame perinatal and mater-
nal death audit was also implemented. A higher propor-
tion of poor women in intervention areas received ANC,
skilled personnel-assisted birth (SPAB), caesarean sec-
tion, and PNC services than poor women living in the
non-intervention, nationally sampled study areas across
the SRMNH care continuum. There was also a reduction
in the gap in service use between the poorest and richest
women in intervention areas than in the national sam-
pled study areas along the SRMNH care continuum. In
the study by Agarwal et al. [54], Accredited Social Health
Activists (ASHAs) were trained to provide health educa-
tion and connect women to healthcare facilities and pro-
viding home-based ANC and PNC. Exposure to ASHA
program compared to non-exposure had no significant
effect on completing all services across ANC, IPC, and
PNC care continuum.

Mobile technology was the focus of study by Bal-
akrishnan et al. [55] who examined the effect of a mobile
phone app (mHealth platform) used by trained commu-
nity-based frontline health workers (ASHAs, Anganwadi
Workers and Auxiliary nurse-midwives) to track services
delivered to women and their newborns in India. The
intervention villages were found to have an increased
uptake of>90 iron and folic acid tablets during preg-
nancy, early initiation of breastfeeding, and PNC home
visits as compared to the non-intervention control areas.
There was equity in the coverage of all quality indicators
of SRMNH care across all casts (scheduled vs. others).
However, there were no differences between intervention
and control areas regarding the uptake of tetanus toxoid
injections during pregnancy after a year of intervention.
Maru et al. [43] evaluated the effect of a public—private
partnership that involved developing an accountable care
framework that integrated CHWs through companion
and home visits to deliver health facility-based care in
rural Nepal. The intervention showed an increase in >4
ANC visits by 6.4 pp, health facility birth by 11.8 pp, and
postnatal contraception by 27.5 pp. Ninety-five percent
of pregnant mothers received an ultrasound examination
by month 8 or 9 of pregnancy. Infant mortality decreased
from 18.3/1000 to 12.5/1000 live births.
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Seven studies featured interventions to improve the
performance of skilled personnel. Out of these, educa-
tional interventions were focused on five studies. Okawa
et al. [53] examined the effect of doctors and mid-level
cadres training and supervision on adequate contacts
and SRMNH care quality in rural Ghana. The inter-
vention had a significant, positive effect on the quality
of PNC (p=0.02). The intervention, however, did not
significantly improve the quality of ANC or IPC. Hav-
ing adequate contact with healthcare providers did not
guarantee a high quality of care. In the study by McDou-
gal et al. [57], community-based frontline workers were
trained, mobilized, and empowered to improve the qual-
ity and effectiveness of home visits in India. The interven-
tion had a significant, positive effect for nothing applied
to cord after birth, kangaroo mother care, and postna-
tal contraception use. Ayalew et al. [41] examined the
effect of multi-faceted interventions, including the Basic
Emergency Obstetric and Newborn Care (BEmONC)
training, supportive supervision, audit and site mentor-
ing, and health facility-based quality improvement team-
work in Ethiopia. It had a significant, positive impact
on healthcare provider performance during labour and
birth (p=0.002) and immediate PNC services (p=0.001)
compared to the comparison facilities. Magge et al. [45]
studied the effect of clinical mentorship, training, and
collaborative district-wide learning and leadership on
maternal and newborn care quality in Rwanda. Post- ver-
sus pre-intervention outcomes showed pregnant women
with premature rupture of membrane (PROM) treated
with antibiotics of (38% vs. 24%); pregnant women with
preterm labour treated with corticosteroids of (75% vs.
26%); waiting time to C-section in minutes (72 vs. 99);
immediate kangaroo mother care (87% vs. 19%); and
newborns checked for danger signs within 24 h of birth
(98% vs. 47%). Rahman et al. [51] assessed the effect of an
integrated packaged interventions, including community
participation and onsite training on the management of
deliveries and newborn complications on perinatal mor-
tality in Bangladesh. Early pregnancy ANC home visits,
caesarean section rates, early initiation of breastfeeding,
colostrum as first newborn food, and delayed first new-
born bathing were significantly, positively higher in the
post-intervention period as compared to two years pre-
intervention (p<0.001). In intervention areas, perinatal
mortality decreased by odds of 36%; less than 24 h tim-
ing of first newborn bath and preterm births significantly
decreased.

Two studies examined financial and policy interven-
tions. Binyaruka et al. (2015) and Kambala et al. [42, 46]
described the effect of the P4P program (Tanzania) and
RBF (rural Malawi) on SRMNH care quality along the
continuum. The P4P had a significant, positive impact on
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one of the eight targeted indicators: anti-malarial treat-
ment during ANC visits (p=0.001). However, there was
no evidence of the effect of the P4P program on women’s
satisfaction with care. There was no significant effect on
non-targeted services either (satisfaction with inter-
personal care and waiting and consultation times) [46].
Kambala et al. [42] showed that the RBF had no signifi-
cant, positive impact on women’s perceptions of techni-
cal care, quality of amenities, or interpersonal relations
during ANC, IPC, and PNC. Women reported instances
of neglect, disrespect, and verbal abuse by health per-
sonnel while receiving care. The health personnel noted
an increased workload due to the increased number of
women seeking care at intervention facilities.

ANC and IPC continuum

Six studies focused on improving outcomes across ANC
and IPC continuum. Five studies featured interven-
tions to enhance the performance of skilled personnel.
Of these, financial and policy interventions were the
focus of the two studies. In the study by Basinga et al.
[44], the Rwandan government launched a national P4P
scheme in health centres based on 14 key MCH-care
quality indicators. Quarterly audits of care were made
at each health centre based on direct observation and a
review of patients’ records using a standardized assess-
ment tool on an unannounced, randomly chosen day. The
intervention had the greatest effect on indicators that
only had the highest payment rates and needed the least
effort from the service provider. The intervention had a
significant, positive impact on standardized total ANC’s
quality, the number of high-risk pregnancies referred to
district hospital for delivery during pregnancy, and the
number of emergency transfers to hospital for obstetric
care during delivery. The intervention, however, didn’t
improve the uptake of tetanus toxoid injections during
ANC visits. Bonfrer et al. [40] assessed the effect of the
performance-based financing (PBF) policy and quarterly
quality assessment by local regulatory authorities on the
quality of pregnancy and IPC in Burundi. The PBF policy
is the one with financial incentives for healthcare provid-
ers based on their performance, excluding operational
activities. The program had a significant, positive effect
on the coverage of>1 tetanus toxoid injections dur-
ing ANC; and SPAB among the non-poor (p <0.028) but
the poor in provinces with PBF program as compared to
those without it.

Two studies focused on partnership and manage-
ment interventions. Mwaniki et al. [58] evaluated the
effect of a collaborative health worker advisory group-
ing in improving maternal healthcare quality in rural
Kenya. The intervention, at the end line compared to
the baseline, had significantly increased ANC contacts
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per month with standardized care (p <0.001), and preg-
nant mothers actively referred from the community to
health facilities for ANC and IPC services (p=0.012).
Duysburgh et al. [61] reported on the effect of a com-
puter-assisted clinical decision support system and per-
formance-based financial and non-financial incentives
in Burkina Faso, Ghana, and Tanzania. The interven-
tion showed a significant improvement in the number
of lab proteinuria examinations during ANC, history
taking on vaginal bleeding during pregnancy, births
with correctly completed partograph, blood pressure
monitoring during childbirth, and oxytocin for women
after childbirth. Larson et al. [47] focused on educa-
tional and management interventions in rural Tanza-
nia. Providers from 12 primary care clinics received
in-service training, mentoring, supportive supervision
and infrastructure support, and community members
received peer outreach services. The intervention had a
significant, positive, and negative effect on ANC’s qual-
ity and obstetric care cost, respectively.

The TBA educational and management interven-
tions were featured in a study by Satti et al. [59] in rural
Lesotho. In this research, one hundred women, mostly
TBAs, were trained and provided with incentives to
identify pregnant women in the community and accom-
pany them to a health centre for ANC and delivery. A
nurse-midwife was deployed to the health centre to
provide care and supervise the TBAs. Pregnant women
from isolated communities were accommodated at a
maternal waiting room two weeks before delivery. The
intervention resulted in that the HIV testing, syphi-
lis testing, and haemoglobin testing during ANC visit
increased, as did the number of women with complica-
tions who were successfully transferred to the district
hospital for obstetric care during delivery. There were
no maternal deaths among the women in the program.

IPC and PNC continuum

Three studies focused on improving outcomes across
the IPC and PNC continuum that featured educational
and management interventions. Ghosh et al. [56] stud-
ied the effect of a multi-faceted, onsite nurse-mentor-
ing and simulation program on nurses’ and midwives’
skills in the diagnosis and management of intrapar-
tum asphyxia and postpartum haemorrhage (PPH) in
India. The mentoring had a significant, positive effect
on the diagnosis of asphyxia and PPH and management
of asphyxia per additional week of mentoring. Gomez
et al. [52] investigated the impact of an onsite, low-
dose, high-frequency, and clinical simulation-assisted
midwives’ BEmONC training in Ghana. The interven-
tion significantly reduced the intrapartum stillbirth and
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24-h newborn mortality rates by 52% and 70%, respec-
tively, during the 7—12 months of implementation com-
pared to the baseline. Pirkle et al. [62] evaluated the
effect of maternal death reviews in 32 referral hospitals
on the quality of obstetrical care in Mali and Senegal.
Women treated at intervention hospitals had, on aver-
age, higher quality of care scores than those treated at
control hospitals.

Discussion

This study represents the first systematic review to
examine HRH interventions and their impact on
SRMNH care quality across the continuum in LLMICs.
Our findings identified the key elements to successful
HRH interventions and the areas for future research
regarding HRH interventions.

Respectful, woman-centred care as a criterion of RBF

The RBF, based on a pre-defined and communicated
set of indicators and its policy, significantly improved
the quality of targeted SRMNH care services across
the continuum given the increasing human resources,
equipment, and supply demands are fulfilled [39, 40,
42, 44, 60]. However, these interventions had no signifi-
cant, positive effect on clients’ perception of quality or
equity in care [39, 40, 42, 44, 46]. This signals the criti-
cal importance of including respectful, woman-centred
care. A systematic review suggests that continuous,
personalized care provided by the usual midwife and
delivered within a family or a specialized setting, gen-
erates the highest level of satisfaction [64]. Woman-
centred care fosters the woman’s psychological and
physiological recovery, often surpassing clinical action,
and is associated with lower intervention rates [64, 65].
A systematic review from low- and middle-income
countries states a positive effect of P4P on history tak-
ing, physical examination, blood pressure measure-
ment, and blood and urine testing during ANC visits,
and on provider’s adherence to explaining medicine
intake for children under five years, children are given
medicines and children follow-up treatment. How-
ever, there was weak evidence for P4P’s positive effect
on maternal and neonatal health outcomes and out-of-
pocket expenses [66].

Local budgeting and administration to deliver financial
incentives

This review revealed that local budgeting, administration,
and policy to deliver financial incentives and improve
operational activities, were more effective than mobi-
lizing direct funds from donors for financial incentives,
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operational activities and incentivizing users, and its
policy in improving SRMNH care quality along the con-
tinuum and maternal and/or neonatal health outcomes
[39, 40, 44, 46, 57, 59, 61]. Reliance on donor funding and
donor-driven initiatives may reduce the responsibility for
the delivery of care and increase dependence on outside
funds. Another study found that despite extensive invest-
ment from donors, in-service training and supportive
supervision to improve health workers’ performance in
providing quality antenatal and sick child care in seven
countries in sub-Saharan Africa (SSA) did not improve
the quality of care [67].

Training, health worker empowerment, and the integration
into the healthcare system

Community-based recruitment, training, deployment,
empowerment, supportive supervision, technology assis-
tance, and modest financial and non-financial incentives
for CHWs in rural hard-to-reach areas had a significant,
positive effect on the quality and equity of SRMNH care
services across the continuum. The social networks that
CHWs had were a valuable asset enabling the building of
rapport and relationships with pregnant women to facili-
tate referral to nearby health facilities and the provision
of home-based life-saving ANC and PNC services [43,
48, 54, 55, 57, 59]. This finding identifies the importance
of training for CHWSs, and policy initiatives to ensure
their empowerment and integration into the healthcare
system. A Cochrane trial’s review demonstrates that TBA
training significantly reduced stillbirth and perinatal and
neonatal deaths [22]. There is a need for policy to recog-
nize the important cultural and social roles CHWs ful-
fill in their local communities that can positively affect
maternal and neonatal health outcomes [68].

BEmMONC training, supportive supervision, teamwork,

and collaboration for skilled personnel

In-service BEmONC training, supportive supervision,
mentoring, audit, quality improvement advisory team,
collaboration with CHWs, and community participation
for skilled personnel had a significant, positive effect on
quality ANC and IPC, and decreased perinatal mortal-
ity and preterm births [41, 45, 51, 58]. In a review from
Africa, implementing comprehensive interventions
that strengthen the health system’s different compo-
nents, both in the community and at the health facilities,
directly or indirectly improved the quality of maternal
healthcare and morbidity and mortality outcomes [69].

Skills-based, on-site, regular, and clinical simulation
training for nurses and midwives

On-site, short, frequent, regularly run, and clinical sim-
ulation-assisted training and mentorship of nurses and
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midwives had a significant, positive effect on the qual-
ity of ANC, IPC, and PNC along the continuum. This,
in turn, significantly reduced the intrapartum stillbirth
and 24-h newborn mortality rates [45, 52, 56]. On the
other hand, in-service training, orientation, mentoring
and supportive supervision, and peer outreach services
implemented in two studies in support of the continuum-
of-care package had only a modest effect on the quality of
ANC, IPC, or PNC [47, 53]. Analysis of the Service Provi-
sion Assessment data from seven countries in SSA shows
that in-service training and supportive supervision had a
modest effect on ANC and sick child care quality. Pro-
viders were observed performing fewer than half of the
recommended clinical actions for pregnant women and
sick children on average [67]. Accordingly, skills-based,
regular, focused, onsite, and clinical simulation and/or
mobile technology-assisted in-service training of skilled
personnel are more effective than the knowledge-based,
irregular, and ineffective donor-funded training or super-
vision in LLMICs.

Maternal and perinatal death audits in all health facilities
Maternal death reviews in 32 referral hospitals in Mali
and Senegal, coupled with training and certification of
skilled personnel, had a significant, positive effect on
ANC and IPC’s quality across the continuum [62]. Confi-
dential, no-blame perinatal and maternal death audits in
rural Bangladesh improved the equity for poor women in
receiving life-saving maternal healthcare services along
the SRMNH care continuum [50]. A systematic review of
effective non-drug interventions for improving outcomes
and quality of maternal healthcare in SSA also found that
facility-based clinical audits and maternal death reviews
supported by demand and supply-side financial incen-
tives, health systems strengthening interventions, com-
munity mobilization and peer-based programs, and task
shifting directly or indirectly improved quality of mater-
nal healthcare and morbidity and mortality outcomes in
SSA [69].

Involving skilled and lay personnel in primary care

In primary care, HRH interventions involving both
skilled and lay personnel were more effective than those
involving either skilled or lay personnel alone on improv-
ing quality or health outcomes [39, 40, 47-49, 55, 61]. A
systematic review that focused on IPC found that increas-
ing the use of skilled personnel where TBAs are providers
of birth care suggested that deploying midwives closer
to communities, financial incentives for providers and
users, mobilizing the community, and partnering with
TBAs decreased maternal mortality [70].
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Comprehensive HRH interventions targeting different
components of the healthcare system

There is no single effective HRH intervention: >4 com-
prehensive HRH interventions had a more positive effect
on quality SRMNH care continuum and/or health out-
comes than those studies with fewer HRH interventions
[39, 41, 45, 47-50, 52, 55, 5759, 62], suggesting a cumu-
lative effect. A systematic review from SSA also indicates
that comprehensive HRH interventions implemented at
the healthcare system’s different components, both in the
community and health facilities, improve maternal health
[69].

Inclusion of PCC in the SRMNH care continuum

The PCC, any intervention to optimize a woman’s
health before pregnancy to improve maternal, new-
born, and child health outcomes, effectively improves
pregnancy outcomes: including smoking cessation;
increased use of folic acid; breastfeeding; greater odds
of obtaining ANC; and lower rates of neonatal mortal-
ity [71, 72]. This vital component of the SRMNH care
continuum lacks our studies reviewed. This review sug-
gests an urgent need to include PCC in the SRMNH
care continuum and studies in LLMICs.

The review has several limitations. Despite the inclu-
sion of methodologically moderate- to high-quality
intervention studies retrieved from seven databases,
some studies may have been missed as our search terms
may not have been sufficient to retrieve them. The use
of a deductive qualitative content analysis guided by
the WHO-HRH action framework may have resulted in
the loss of contextual nuances that may have provided
insight into the processes that enabled the successful
delivery of HRH interventions across the SRMNH care
continuum. On the other hand, the number of stud-
ies with HRH interventions having a positive effect on
SRMNH care quality across the continuum was more
than those reporting negative effects, and hence there
might be a potential publication bias.

Conclusions

Policy-makers in LLMICs should include respect-
ful, woman-centred care as a key part of RBF ini-
tiatives and ensure healthcare workers’ incentives are
locally administered and CHWSs are integrated into the
healthcare system. Skills-based, regularly run, effec-
tiveness focused, onsite, and clinical simulation and/
or mobile phone-assisted in-service training of skilled
personnel are needed. Besides, facility-based mater-
nal and perinatal death audits in all health facilities,
involving skilled and lay personnel, the implementa-
tion of >4 HRH interventions that target the different
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components of the healthcare system, and the inclusion
of PCC in the SRMNH care continuum and studies are
recommended.
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