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Abstract 

Background:  Most neonatal deaths occur in low- and middle-income countries (LMICs). Limited recommendations 
are available on the optimal personnel and training required to improve identification of sick newborns and care-
seeking from a health facility. We conducted a scoping review to map the key components required to design an 
effective newborn care training program for community-based health workers (CBHWs) to improve identification of 
sick newborns and care-seeking from a health facility in LMICs.

Methods:  We searched multiple databases from 1990 to March 2020. Employing iterative scoping review method-
ology, we narrowed our inclusion criteria as we became more familiar with the evidence base. We initially included 
any manuscripts that captured the concepts of “postnatal care providers,” “neonates” and “LMICs.” We subsequently 
included articles that investigated the effectiveness of newborn care provision by CBHWs, defined as non-professional 
paid or volunteer health workers based in communities, and their training programs in improving identification of 
newborns with serious illness and care-seeking from a health facility in LMICs.

Results:  Of 11,647 articles identified, 635 met initial inclusion criteria. Among these initial results, 35 studies met the 
revised inclusion criteria. Studies represented 11 different types of newborn care providers in 11 countries. The most 
commonly studied providers were community health workers. Key outcomes to be measured when designing a train-
ing program and intervention to increase appropriate assessment of sick newborns at a health facility include high 
newborn care provider and caregiver knowledge of newborn danger signs, accurate provider and caregiver identifica-
tion of sick newborns and appropriate care-seeking from a health facility either through caregiver referral compliance 
or caregivers seeking care themselves. Key components to consider to achieve these outcomes include facilitators: 
sufficient duration of training, refresher training, supervision and community engagement; barriers: context-specific 
perceptions of newborn illness and gender roles that may deter care-seeking; and components with unclear benefit: 
qualifications prior to training and incentives and remuneration.
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Background
While neonatal and child mortality decreased sub-
stantially worldwide from 1990 to 2019, the burden of 
under-five mortality remains significant in low- and 
middle-income countries (LMICs) [1]. Indeed, LMICs 
did not achieve the Millennium Development Goal 4 
(MDG4), which aimed to reduce under-five mortality 
by two-thirds between 1990 and 2015 [2]. The MDG4 
translated to a 4% annual rate of decrease in under-five 
mortality during this period [2]. From 1990 to 2000, the 
annual global rate of decrease in under-five mortality 
only reached an average of 2% per year [3].

Moreover, survival rates differ among age groups of 
children younger than five years with a particularly 
high burden in the neonatal period (first 28 days of life). 
In 2019, 47% (2.4 million) of under-5 deaths occurred 
among neonates [1]. Mortality for neonates has also 
decreased at a much slower rate than those recorded for 
post-neonatal children [1]. Most neonatal deaths occur 
in LMICs with sub-Saharan Africa accounting for 42% 
of neonatal mortality in 2019, and Central and Southern 
Asia accounting for 37% [1]. Thus, reducing under-five 
mortality requires heightened attention to improving 
neonatal care in LMICs.

Over the past two decades, considerable progress 
has been made in improving the proportion of births 
attended by skilled health personnel (i.e., doctors, nurses 
or midwives) and occurring in a health facility in LMICs. 
From the period 2000–2006 to 2014–2020, the propor-
tion of births occurring at a health facility in West and 
Central Africa, Eastern and Southern Africa, and South 
Asia increased from 38 to 55%, 37 to 66%, and 31 to 74%, 
respectively [4]. While coverage of facility-based deliver-
ies has improved in LMICs, community-based follow-up 
of infants, particularly high-risk small and sick newborns, 
remains important to reduce neonatal morbidity and 
mortality [5].

Of all neonatal deaths globally, about two thirds occur 
after the first 24 h of life and almost three-quarters of 
neonatal deaths occur during the first week of life [6]. 
Moreover, about one half of neonatal deaths due to sep-
sis in LMICs occur after the first week of life [7]. Stud-
ies in various LMIC settings have shown that caregiver 
delay in recognizing sick newborns and in deciding to 
seek care are major contributors to neonatal mortality 

[8, 9]. A systematic review of care-seeking for neonatal 
illness in LMICs reported that a median of 59% of car-
egivers seek any care for their neonate once they recog-
nize their neonate is ill or suspected to be ill [10]. Thus, 
improving community-based recognition of sick new-
borns and care-seeking from a health facility is critical.

The World Health Organization (WHO) 2013 recom-
mendations on postnatal care of the mother and new-
born [11] and the WHO recommendations on newborn 
health updated in 2017 [18], provide a summary of the 
best practices and supporting evidence for the timing, 
number and place of postnatal contacts as well as the 
content of newborn care during the first six weeks after 
birth. These guidelines are targeted at first level health 
workers or community level workers in resource-lim-
ited settings [11]. However, there is no specific men-
tion of the optimal personnel and training required for 
effective newborn care provision. Regarding the place 
of newborn care, one systematic review concluded that 
community health worker (CHW) home visits resulted 
in a significant (18%) reduction in all-cause neona-
tal mortality compared to routine care [12]. A recent 
overview of systematic reviews provides evidence for 
interventions to prevent neonatal mortality but without 
specifically reviewing different care providers of these 
interventions or their training [13].

In 2015, the United Nations created the Sustainable 
Development Goals (SDGs) as the successor to the 
MDGs. Centred on reducing child mortality, SDG3.2 
aims to decrease neonatal mortality to fewer than 12 
deaths per 1000 livebirths and end preventable deaths 
of newborns and children under five years of age [14]. 
More than 60 countries are projected to miss this neo-
natal mortality target by 2030 and will need to accel-
erate progress to reach the target on time [1]. In light 
of these global goals and current trends, it is important 
to identify and map the optimal personnel and train-
ing required to deliver the most appropriate newborn 
care in LMICs. This scoping review aims to determine 
what is known from available literature about the rela-
tive effectiveness of community-based health worker 
(CBHW) newborn care providers and their training 
programs in LMICs in addition to mapping the key 
components necessary to design an effective CBHW 
newborn care training program and intervention to 

Conclusion:  Evidence regarding key components and outcomes of newborn care training programs to improve 
CBHW identification of sick newborns and care-seeking can inform future newborn care training design in LMICs. 
These training components must be adapted to country-specific contexts.

Keywords:  Newborn care, Newborn, Neonatal, Training, Care-seeking, Low- and middle-income countries, Human 
resources for health
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improve identification of sick newborns and care-seek-
ing from a health facility in LMICs.

Methods
Search strategy and selection criteria
This study followed the PRISMA-ScR checklist (see Addi-
tional file 1) and the Joanna Briggs Institute (JBI) method-
ology for scoping reviews [15]. We employed an iterative 
approach to study selection whereby we narrowed our 
inclusion criteria as we became more familiar with the 
evidence base. Initial inclusion criteria were studies that: 
1) included care providers for neonates defined as infants 
≤28 days; 2) compared care providers or compared spe-
cific care providers to routine or no care for neonates; 
and 3) were conducted in LMICs. Care providers were 
defined as supplemental personnel outside of the new-
born’s family offering newborn care. Newborn care prac-
tices were defined as any action taken by care providers 
that served to support the essential biological and psy-
chosocial needs of the newborn following delivery to the 
first 28 days of life. Low- and middle-income economies 
were defined according to the World Bank classification 
[14]. No restrictions were placed on language.

A medical research librarian constructed the search 
strategy. An initial limited search of two databases (Med-
line and CINAHL) with search terms reflecting the 
concepts of “low/middle-income countries”, “postnatal 
care” and “provider type” was performed. We conducted 
an analysis of the results from the preliminary search 
to inform the development of the full search strategy, 
which was conducted across Medline (Ovid), CINAHL 
(EBSCO), Global Health (Ovid), the Cochrane Library 
collection of databases (Wiley), and DARE (Database of 
Abstracts of Reviews of Effects) from 1990 to March 31, 
2020. We also searched the grey literature including all 
registered clinical trials on clini​caltr​ials.​gov. See Addi-
tional file 2 for the full electronic search strategy in Med-
line (Ovid).

Among the articles included in the initial search, major 
areas of study within newborn care included newborn 
resuscitation, breastfeeding promotion, kangaroo mother 
care, umbilical cord care, prevention of mother-to-child 
transmission of HIV (PMTCT), identification of sick 
newborns and care-seeking from a health facility. After 
reviewing these various areas, we decided by consensus 
to narrow our inclusion criteria to focus specifically on 
studies of CBHW newborn care provision and train-
ing programs to improve identification of sick newborns 
and care-seeking in community-based settings outside of 
the hospital and primary health care facilities. Thus, the 
revised inclusion criteria were studies that: 1) investi-
gated the effectiveness of CBHW newborn care providers 
and their training programs to improve identification of 

newborns with serious illness and/or care-seeking from a 
health facility, and 2) occurred in community-based set-
tings in urban or rural areas of LMICs.

We defined CBHWs as health workers who meet the 
following criteria: 1) have some training in carrying out 
functions related to biomedical health care delivery, 2) 
have no formal professional or paraprofessional certifi-
cate, 3) provide care in community settings, that is, at 
patients’ homes or based at peripheral health posts not 
staffed by physicians or nurses, and not at primary health 
care facilities, and 4) are either paid or volunteer [16, 17]. 
‘Newborns with serious illness’ was defined as newborns 
with ‘danger signs’ which included the WHO newborn 
danger signs [18], WHO signs of possible serious bacte-
rial infection [19] and variations of these lists of signs.

We excluded studies conducted in neonatal intensive 
care units or tertiary care centres, studies conducted 
in high-income countries, review articles, conference 
abstracts, study protocols, case reports, commentaries 
and editorials.

Data analysis
The total number of studies was divided among three 
reviewers (AF, EH and EdP) and two of the three review-
ers independently performed the eligibility assessment 
for each study in a standardized manner using predefined 
inclusion and exclusion criteria, first in abstract form fol-
lowed by full-text format. Disparities between reviewers 
were resolved by discussion and where there was still lack 
of agreement, a fourth reviewer (MC) was consulted.

Two reviewers (AF and EH) extracted the data from all 
included studies onto a data extraction form. Information 
collected included first author and year of publication, 
country and study setting, study design, characteristics of 
the neonatal subjects, characteristics of the newborn care 
providers, duration and content of training if available, 
the content and coverage of the intervention and the out-
comes as they pertained specifically to the identification 
of newborns with serious illness and care-seeking from a 
health facility.

We did not perform a formal assessment of methodo-
logical quality as this is not a typical feature of scoping 
reviews [15].

Results
The flow diagram of study selection is shown in Fig. 1.

The search strategy identified 11,647 articles. After 
adjusting for duplicates, 9263 studies remained. Of these, 
635 studies met the initial inclusion criteria. Within these 
results, 35 articles [20–54] detailing 28 studies met the 
revised inclusion criteria. The characteristics of the 35 
included articles are summarized in Table  1 and in an 
expanded Table in Additional file 3.

http://clinicaltrials.gov
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The included articles were published between 2005 and 
2020. Studies represented 11 countries across three sub-
continents (Fig. 2).

Newborn care provider types
Eleven community-based newborn care provider types 
were identified. These included community health work-
ers (CHWs), village health workers (VHWs), traditional 
birth attendants (TBAs), accredited social health activists 
(ASHAs), auxiliary nurse midwives (ANMs), female com-
munity health volunteers (FCHVs), community-based 
surveillance volunteers (CBSVs), community volunteers 
(CVs), lady health workers (LHWs), health extension 

workers (HEW) and peer educators. The most common 
provider type was the CHW.

Platforms and timing of care delivery
Thirty-one studies used home visits as the platform of 
care delivery. One study investigated women’s group 
meetings [47]. Another study compared “high intensity” 
intervention, “low intensity” intervention and control 
groups, with “high intensity” consisting of CHW home 
visits and CV outreach and community engagement 
through group discussions and “low intensity” consist-
ing of CV outreach and engagement activities only [32]. 
One study assessed CHW contacts with women either in 
their home or by mobile phone three days after delivery 

Fig. 1  Flow diagram for study selection
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[41]. The number and timing of home visits varied widely 
across studies. The number of home visits ranged from 
one to eight in the first 28 days of life. The scheduling of 
home visits had even greater variation, ranging from two 
antenatal and three postnatal home visits in the first week 
after birth,to one intervention having home visits on days 
1, 2, 3, 5, 7, 15, 21, 28 with high-risk newborns also hav-
ing visits on days 4, 6, 9, 13 and 18. Overall, the most 
common number and schedule of visits was between 
three to five postnatal visits within the first 28 days, with 
visits on days 0, 3 and 7, one visit at the beginning of the 
second week of life and one visit towards the end of the 
28-day period.

Training content
The content of training varied but generally included 
history-taking, clinical assessment of mothers and new-
borns, identification of newborn danger signs, decision 
making for referral and facilitation of referral compli-
ance, skills development for behaviour change communi-
cation, and data recording. Examples of newborn danger 
signs included: red umbilicus or cord with pus, newborn 
feeling hot or cold, failure to breastfeed, convulsions, 
rapid breathing, lack of body movement when stimu-
lated, yellowing of the palms and soles, chest in-drawing 
and grunting [42]. Training and testing focused on visual 
assessments for newborn danger signs.

Training methods
Approaches to training included didactic teaching, dem-
onstrations, role-plays, simulation exercises, practicing 
physical examination on newborns, group discussions, 
effective communication and educational messages and 
train-the-trainer models. Case vignettes were used as 
teaching tools and photographs and audiovisual materi-
als were used as references for various neonatal danger 
signs. One study employed a technique called “micro-
teaching” which involved several rounds of video record-
ing with ongoing provision of feedback to continually 
improve newborn care provider performance [34].

Provider effectiveness in knowledge and identification 
of newborn danger signs
Six studies evaluated provider knowledge of newborn 
danger signs [43, 44, 49–51, 53]. The results of all six 
studies suggested that training programs improved pro-
vider knowledge of newborn danger signs. For exam-
ple, Namazzi et al. reported that knowledge of newborn 
danger signs and essential home-based newborn care 
improved following the training, with pre/post mean 
test scores of 41.3% versus 77.4, and 79.9% one year later 
[44]. Thirteen studies included provider identification of 
newborns with serious illness as an outcome of interest 
[20, 22–25, 28, 30, 31, 34, 37, 39, 41, 43]. Overall, when 
comparing pre- and post-test results or baseline versus 
end line evaluations, CBHWs exhibited improved scores 
in identifying newborns with serious illness. Gupta et al. 

Fig. 2  Countries represented in included articles
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noted that there was significant improvement between 
baseline and the final round of assessments, with the 
skills assessment scores improving significantly after each 
round of microteaching. When CBHW assessments were 
compared with other more highly trained and experi-
enced health cadres, the CBHW assessments obtained 
significant agreement with their counterparts [24, 25, 37]. 
Nalwadda et  al. noted that, on average, seven of the 11 
expected danger signs were identified with a median of 
10, but pre-term birth was the least commonly identified 
danger sign [43].

Key outcomes to be measured in an effective newborn 
care training program and intervention to improve 
identification of sick newborns and care‑seeking 
from a health facility in LMICs
The included studies demonstrated that training new-
born care providers can improve identification of sick 
newborns and care-seeking from a health facility in 
LMICs. Increasing appropriate assessment of a sick new-
born and referral to a health facility requires measure-
ment of five key interrelated outcomes that cover both 
knowledge and practice of newborn care providers and 
caregivers: 1) provider knowledge of newborn danger 
signs, 2) caregiver knowledge of newborn danger signs 
(through education from provider), 3) correct identifica-
tion of sick newborn by provider, 4) correct identification 

of sick newborn by caregiver and 5) appropriate care-
seeking from a health facility (through compliance with 
provider referral or care-seeking from caregivers them-
selves) (Fig. 3). It is important for these key outcomes to 
be measured and evaluated at multiple time points dur-
ing and after training and retraining.

Key components to consider in the development 
of newborn care training programs to achieve key 
outcomes
The key components to consider in the design and imple-
mentation of a newborn care training program to achieve 
key outcomes are summarized in Table 2 as facilitators, 
barriers and components with unclear benefit.

Facilitators
Sufficient duration of training
The median training duration was 39 days with a wide 
range among studies of four days to 17 months. One 
study showed intermediate ASHA to post-graduate 
female investigator agreement on the need for further 
assessment of infants (kappa 0.48, P = <0.001) [31]. Dis-
agreement occurred for skin pustules, breastfeeding 
difficulty, incessant crying and infrequent newborn uri-
nation [31]. Compared to other studies, this study had 
a relatively short duration of training of five days. Three 
studies showed no difference in appropriate care-seeking 

Fig. 3  Key outcomes to be measured in a newborn care training program to increase appropriate assessment of a sick newborn at a health facility

Table 2  Key components to consider in the design and implementation of a newborn care training program to achieve key 
outcomes

Facilitators Barriers Components with unclear benefit

Sufficient duration of training
Refresher training and retraining
Supervision and on-the-job training
Community engagement

Context-specific perceptions of newborn illness and 
gender roles that may deter care-seeking from a health 
facility

Qualifications and experience prior to initiating 
newborn care training
Newborn care provider incentives or remuneration
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by a caregiver between baseline and end line or between 
intervention and control groups [46–48]. Of note, these 
studies had relatively short training durations of three to 
11 days.

Refresher training and retraining
Two studies assessed newborn care provider knowl-
edge of newborn danger signs and both were conducted 
in Uganda [42, 44]. Nalwadda et  al. evaluated CHWs 
25 months after initial training and showed that almost 
all of the CHWs (56 out of 57, 98%) correctly identified 
all the prompted newborn danger signs in case-vignettes 
[42]. Namazzi et  al. showed that CHW knowledge of 
newborn danger signs improved markedly from 20.8 to 
85.5% following training [44]. However, after one year, 
the knowledge of three newborn danger signs dropped to 
58.9% [44]. The duration of initial training in both stud-
ies was five days. Of note, in the study by Nalwadda et al., 
the CHWs met with their supervisors and were directly 
observed on a monthly basis following training to rein-
force knowledge and skills. In another study, microteach-
ing, that is, longitudinal video-recording of CHW patient 
encounters and providing regular feedback on strengths 
and weaknesses, led to improved newborn care provider 
ability to identify sick newborns over time [34]. The study 
by Namazzi et al. did not specify any refresher training.

Six studies showed that various newborn care provid-
ers including CBSVs, VHWs, CHWs and FCHVs were 
able to correctly classify sick newborns at home visits 
with high inter-rater agreement when compared to a gold 
standard (e.g., physicians, a computer algorithm, facility-
based CHWs) [20, 22–24, 28, 30]. Common themes in 
the training programs of these studies included inter-
active simulated newborn assessment video exercises, 
behaviour change communication and counselling and 
repeated assessment and retraining until performance 
was deemed satisfactory.

Supervision and on‑the‑job training
Nine studies included supervision and on-the-job train-
ing as part of CBHW training programs [20, 22–26, 39, 
43, 44]. In all of these studies, the CBHWs were provided 
with direct supportive supervision at regular intervals. 
These intervals ranged from two days per month during 
which a supervisor accompanied the CBHW to drop-in 
visits by the district supervisor once per month. Where 
there was supportive supervision, feedback was pro-
vided immediately at the time of observation, in addi-
tion to regularly scheduled meetings with larger groups 
of CBHWs where shared challenges could be discussed 
and solutions developed as a group. In most studies, 
the supervisors were within the community health net-
work. In the study by Namazzi et  al., the supervisors 

were “super CHWs” who conducted observed supervi-
sion during home visits and facilitated regular meetings 
with CHWs, supervisors and district health management 
teams [44]. In four studies [20, 22, 23, 39], supervisors 
also ensured that supplies needed for CBHW home vis-
its were maintained while observing and participating 
in home visits. Seven of the nine studies that included 
supervision or on-the-job training evaluated provider 
identification of newborn danger signs [20, 22–24, 39, 43, 
44]. Results from these studies suggested that CBHWs 
were able to accurately assess newborns for danger signs. 
By contrast, in the study by Das et al., which did not men-
tion supervision or on-the-job training, ASHAs failed to 
assess many critical newborn danger signs and there was 
poor agreement between ASHA and trained postgradu-
ate female investigator assessments of illness severity 
(kappa = 0.23, P = 0.01) [31]. Based on these results, Das 
et  al. highlighted the importance of ongoing supportive 
supervision to ensure CBHWs’ long-term retention of ill-
ness assessment skills [31].

Community engagement
Eleven studies assessed caregiver knowledge of newborn 
danger signs and all showed significant improvements 
in this outcome in post-intervention groups compared 
to pre-intervention groups and in intervention groups 
compared to control groups [21, 27, 29, 32, 33, 36, 41, 
49, 50, 52, 54]. Among these studies, integration of new-
born care training and interventions into the commu-
nity through community engagement was an important 
theme. In addition to providers teaching caregivers how 
to recognize newborn danger signs, one study included 
a weekly radio program providing information on dan-
ger signs, healthy behaviours and seeking professional 
care [27], one study utilized CV community outreach 
and engagement [32] and another study utilized mobile 
phone contacts [41]. Of note, CV community outreach 
and engagement and mobile phone CHW contacts indi-
vidually performed similarly to home visits and led to sig-
nificant improvement in caregiver knowledge of danger 
signs compared to the control [32, 41].

Barriers
Contextual factors that may deter care‑seeking
Seventeen studies showed that newborn care provider 
training and home visits improved appropriate care-seek-
ing from a health facility by a caregiver at end line com-
pared to baseline or in intervention versus control groups 
[20–23, 26, 27, 29, 35, 36, 38–41, 45, 49, 50]. Of the 
studies reporting poor or no difference in care-seeking 
behaviour, none incorporated consideration of potential 
barriers to care-seeking within their training and inter-
ventions. In one study in India, attribution of newborn 
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illness to “evil eye” or “witchcraft” deterred care-seeking 
by a caregiver [21]. Conversely, the studies reporting 
improved care-seeking included innovative methods for 
increasing community acceptance of -newborn care pro-
vision and compliance with provider suggestions such as 
eliciting perceptions of newborn illness in the community 
through meetings with community leaders [20], a formal 
referral card system [26], facilitating transport [26, 29] 
and a weekly radio program that broadcasted informa-
tion about healthy postnatal behaviours, newborn danger 
signs and seeking professional care [27].

Perceptions of gender roles are also an important con-
sideration in community-based newborn care. One study 
in eastern Uganda highlighted that engaging husbands to 
support their wives in newborn care was challenging due 
to a perception that caregiver information on newborn 
care was designed for women [44]. However, community 
dialogue meetings led to increasing involvement of men 
in supporting their wives including saving funds for new-
born care and emergencies [44]. Another study in rural 
Bangladesh included an intervention that specifically 
targeted husbands and aimed to increase their involve-
ment in newborn care. CBHWs conducted meetings dur-
ing which they discussed the roles and responsibilities 
of men in newborn care with the goal of destigmatizing 
men’s involvement in newborn care [54]. This study dem-
onstrated a significant increase in awareness of danger 
signs during pregnancy, childbirth and following child-
birth among women and their husbands [54].

Components with unclear benefit
Qualifications and experience prior to initiating newborn 
care training
Newborn care providers’ level of education and compe-
tencies prior to initiating training varied widely among 
studies. Years of school education ranged from at least 
primary education to a minimum requirement of grade 
12 education. In most studies, the minimum required 
education was at the primary level, with some requir-
ing additional years at the secondary level. Most stud-
ies did not mention years of field experience for given 
CBHW cadres. In one study, CBSV experience ranged 
from eight months to 25 years with a mean of seven years 
[34]. Another study stated that 96% of the CHWs had 
worked for more than five years with few (3.7%) having 
formal employment [44]. No particular descriptive asso-
ciation emerged between CBHW cadre education and 
key outcomes. One study in which 90% of CBSVs had at 
least primary education showed that CBSV assessments 
and referral decisions for sick newborns achieved excel-
lent agreement with supervisors, suggesting that accurate 
newborn care provider identification of sick newborns is 

possible with providers who have at least primary educa-
tion [20].

Newborn care provider incentives or remuneration
Incentives and remuneration for newborn care provid-
ers varied widely. Some studies specifically stated that no 
monetary incentives were offered while others included 
both monetary and non-monetary incentives. Examples 
of non-monetary incentives included T-shirts, working 
materials, briefcases and certificates following training. 
No clear descriptive association between incentives and 
key outcomes emerged. One study found through quali-
tative interviews that incentives were important motiva-
tors for CHWs and helped to minimize the dropout rate 
(3.6%) [44]. At the same time, another study that speci-
fied no cash incentives demonstrated high agreement 
between FCHV identification of sick newborns compared 
to the more highly trained facility-based CHWs [37].

Discussion
This review identified 35 articles detailing 28 studies 
that evaluated CBHW newborn care providers’ ability 
to recognize sick newborns and improve care-seeking 
for sick newborns from a health facility in LMICs. Most 
studies reported that newborn care training and pro-
vision can be effective in improving identification of 
sick newborns and care-seeking from a health facility 
in diverse LMIC settings where resources are limited 
and rates of neonatal mortality are high. Key interre-
lated outcomes that should be measured in an effec-
tive newborn care training program include, but are 
not limited to, high newborn care provider and car-
egiver knowledge of newborn danger signs, correct 
identification of sick newborns by providers and car-
egivers and appropriate care-seeking either through 
caregiver referral compliance or caregivers themselves 
seeking care for their newborns based on their knowl-
edge and ability to correctly identify newborn danger 
signs. Although these outcomes have been identified 
as important for effective newborn care programs, 
there is limited understanding regarding the associa-
tions between these outcomes and their relative impact 
on reducing neonatal morbidity and mortality. For 
example, there is a need to further investigate whether 
caregiver knowledge of newborn danger signs is asso-
ciated with improved care seeking. Important compo-
nents to consider when designing and implementing 
a newborn care training program to achieve key out-
comes were extracted. Facilitators included sufficient 
duration of training, refresher training and retraining, 
supervision and on-the-job training and community 
engagement. Barriers included context-specific under-
standing of newborn illness and gender roles that may 
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deter care-seeking. Components with unclear benefit 
included qualifications and experience prior to new-
born care training and incentives and remuneration. 
The studies in this review evaluated key outcomes indi-
vidually; however, a next step would be to investigate 
how the components correlate to achieve the desired 
outcome of improved newborn health.

Duration of training varied widely but less than 11 days 
of training generally led to poorer outcomes compared to 
training in the range of weeks to months. The potential 
benefit of training duration longer than 11 days is impor-
tant to consider given current WHO recommendations 
of three to six days for CHW training courses in new-
born care [55]. Sufficient duration of training is needed to 
ensure that newborn care providers are confident in their 
abilities and that communities, in turn, trust and accept 
the services of newborn care providers.

Although the ability of newborn care providers to iden-
tify danger signs in newborns was generally positive, one 
study showed a significant decline in provider knowledge 
of newborn danger signs at one year post-training [44] 
and another cross-sectional study that did not specify the 
exact timing of evaluation post-training showed inter-
mediate agreement between ASHAs and postgraduate 
female investigators regarding identification of sick new-
borns [31]. This illustrates the importance of routine and 
periodic feedback and refresher training of newborn care 
providers in order to maintain their skills in newborn 
assessment. Evidence of decline in provider knowledge 
of newborn danger signs at one-year post-training [44] 
suggests that refresher training should potentially occur 
earlier than one year. High knowledge retention was 
demonstrated with monthly retraining by supervisors 
[42], however, this frequency of retraining may not be 
practically achievable outside of research settings given 
limited resources. The optimal timing of refresher train-
ing should be further studied.

Similar to refresher training, supervision and on-the-
job training were also shown to be essential components 
of newborn care training programs to reinforce skills and 
ensure and maintain quality newborn care. Supervision 
strategies ranged from direct observation to large CBHW 
group meetings to troubleshoot challenges. Further 
research is needed on the effects of various supervision 
strategies on CBHW performance.

Three studies showed no difference between baseline 
and end line or between intervention and control groups 
regarding care-seeking from a health facility by a car-
egiver for a sick newborn. Context-specific perceptions 
attributing newborn illness to ‘evil eye’ or ‘witchcraft’ 
deterred caregivers from seeking care from a health facil-
ity and perceptions that newborn care information was 
designed for women deterred the involvement of men in 

supporting their wives in newborn care. Therefore, more 
emphasis on developing skills for behaviour change com-
munication and counselling to educate regarding con-
text-specific perceptions of newborn illness and gender 
roles that may deter care-seeking from a health facility is 
critical. Beyond simply educating newborn care provid-
ers and caregivers about newborn danger signs, commu-
nity leaders and members need to be actively involved 
in designing training and interventions in order for the 
intervention to be trusted, well-received and effective in a 
given country’s specific socio-cultural context.

Related to culturally-sensitive care, another critical 
CBHW training component is respectful and digni-
fied care. None of the included studies specified details 
related to the incorporation of respectful care into train-
ing programs. However, given the increasing evidence 
of disrespect, abuse, mistreatment and stigmatization 
of newborns [56], future CBHW newborn care training 
program development should ensure that respectful new-
born care provision is taught, evaluated and practiced.

One included study evaluated TBA performance in 
identifying newborns with danger signs [27]. It is impor-
tant to acknowledge that although TBAs met our defini-
tion of a CBHW, ongoing controversy exists regarding 
their role in maternal and newborn care including 
reports of inappropriate and outdated newborn care 
practices [57]. At the same time, TBAs have also been 
shown to have a positive role in bridging the relation-
ships between the community and local health facilities 
[57, 58]. Future newborn care training program develop-
ment must ensure careful consideration of re-education 
for TBAs and other CBHWs while acknowledging their 
potentially important role in health facility referrals in 
specific cultural contexts and settings.

The importance of prior education and experience 
and of the presence of incentives and remuneration 
in improving key outcomes is likely context-specific. 
Training interventions, and those designing and imple-
menting them, should account for factors that would 
affect a newborn care provider’s clinical abilities such 
as educational background, previous training and med-
ical experience, status in the community and remunera-
tion. For example, an ASHA in India is the first point 
of contact for most communities for primary care and 
maternal and child health issues and needs to fulfil the 
educational criteria of being literate with “preference in 
selection to those who are qualified up to 10 standard 
… this may be relaxed only if no suitable person with 
this qualification is available” [59]. The ASHA is not 
entitled to a salary, but rather receives performance-
based incentives depending on the support provided. 
The potentially diverse education, qualifications and 
clinical experience of newborn care providers both 
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within and between countries should be considered 
when determining the duration, content and follow-up 
in the provision of newborn care training. A broad or 
heterogeneous definition of what constitutes a CHW 
or other newborn care provider type may affect plan-
ning of interventions particularly with regard to dura-
tion and extent of training in a given country’s specific 
context.

Beyond improving provider and caregiver knowledge 
of newborn danger signs, identification of sick new-
borns and appropriate care-seeking through a newborn 
care training program, it is also important to ensure that 
transport to a health facility is quickly accessible once the 
decision to seek care has been made. Studies in LMICs 
have shown that transport-related delays are a significant 
contributor to neonatal deaths [8, 9]. In several studies 
included in this scoping review, newborn care providers 
facilitated transport to health facilities [20, 29, 30] or a 
community emergency transport system was established 
[26, 32, 33]. Functioning referral systems from commu-
nity to facility are necessary but not sufficient to ensure 
improved neonatal outcomes. While an effective refer-
ral system involving identification of sick newborns and 
appropriate care-seeking is critical to reduce neonatal 
mortality, it must be considered as part of a broader con-
tinuum of newborn care that includes other important 
interventions such as breastfeeding support, kangaroo 
mother care, chlorhexidine umbilical cord cleansing, 
antibiotic treatment for infections, and full support-
ive facility care [60]. These interventions should also 
be taught and knowledge tested in training programs. 
In addition to functioning referral systems, other criti-
cal interconnected system requirements are needed to 
improve the quality of newborn care including evidence-
based practices, actionable information systems, effective 
communication with patients and families, respect and 
preservation of dignity, emotional support, a competent 
and motivated workforce and availability of essential 
physical resources [61, 62]. As increasing investments 
are directed at improving inpatient care of small and sick 
newborns [63], robust training of CBHWs to improve 
community-based identification of sick newborns and 
care-seeking from a health facility is needed to ensure 
appropriate and timely assessment of sick newborns 
requiring inpatient care.

This scoping review narratively described key compo-
nents to be considered in designing an effective CBHW 
newborn care training program to improve identifica-
tion of sick newborns and appropriate care-seeking. 
These components align with recommendations from the 
WHO 2018 guideline on health policy and system sup-
port to optimize community health worker programs 
which include supportive supervision, remuneration 

and community engagement [64]. Future research in 
CBHW newborn care training should directly assess the 
relative impact of various durations of training, timing of 
refresher training, combinations of supportive supervi-
sion strategies, community engagement strategies, miti-
gation of local perceptions of illness and gender roles 
that may deter care-seeking, pre-training qualifications 
and incentives and remuneration on the key outcomes 
to improve CBHW identification of sick newborns and 
care-seeking from a health facility.

Limitations
This review had several limitations. First, as is the case 
with scoping review methodology, we did not assess the 
quality of selected studies. The overall high proportion of 
improved outcomes could be attributed to publication bias. 
However, this review provides an overview of the available 
evidence for the effectiveness of newborn care providers 
in the identification and referral of sick newborns upon 
which further interventions and strategies can be evaluated 
and implemented at scale. Second, the included studies 
only represented 11 countries across three subcontinents 
and many LMICs were not represented which limits the 
generalizability of our findings. Future development and 
implementation of newborn care provider training should 
be adapted to local cultural, socio-economic and political 
factors. Third, the time of publication of included articles 
varied widely with the earliest article published in 2005. 
Since that time, notable advancements have been made in 
the evidence base for newborn interventions. These include 
increased coverage of facility-based deliveries and deliver-
ies attended by skilled health personnel [4], chlorhexidine 
umbilical cord cleansing, additional evidence supporting 
known beneficial interventions such as kangaroo mother 
care and antenatal steroids, outpatient injectable antibiotics 
for neonatal infections and innovation of equipment and 
training methods for neonatal resuscitation [3]. Our find-
ings must be considered in the context of these advance-
ments in newborn care. Although such innovations have 
likely reduced the proportion of sick neonates in com-
munity settings, community-based identification of sick 
newborns and care-seeking from a health facility remains 
an important priority to continue to reduce neonatal mor-
tality. Finally, no authors of this review were from LMICs. 
Future research and training program development based 
on these findings should aim to include LMIC collaborators 
who could provide important national or local contextual 
insight.

Conclusion
Training newborn care providers to successfully identify 
sick newborns and improve care-seeking behaviour is an 
important contributor to the global goals of decreasing 
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neonatal mortality and ending preventable deaths of 
newborns as outlined in the SDG3.2. High newborn care 
provider and caregiver knowledge of newborn danger 
signs, correct identification of sick newborns by provid-
ers and caregivers and appropriate care-seeking from a 
health facility are important outcomes to be measured 
when designing a newborn care training program to 
reduce neonatal morbidity and mortality. Facilitators to 
achieve these key outcomes include sufficient duration of 
training, regular refresher training, supervision and on-
the-job training and community engagement. Barriers 
include local perceptions of newborn illness and gender 
roles that may deter care-seeking from a health facil-
ity. Components with unclear benefit include qualifica-
tions prior to training and incentives and remuneration. 
Training curriculum development must be culturally-
sensitive, respectful and grounded within specific local 
contexts. Our findings can inform the design of future 
CBHW newborn care training programs in LMICs. Fur-
ther research is needed to determine the relative impact 
of the facilitators, barriers and components with unclear 
benefit on key outcomes and to investigate the associa-
tions between key outcomes and their relative impact on 
reducing neonatal morbidity and mortality.
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