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Objective: To develop an evidence-based maternal, newborn and child emergency training

package for community-based frontlinehealthworkers (FHWs) inpost-conflict SouthSudan.

Methods: In partnership with the new Republic of South Sudan, a multimodal needs

assessment was conducted through purposive sampling, involving key informant in-

terviews, focus group discussions, provider knowledge assessments and facility surveys.

Data were analyzed using traditional qualitative techniques and compared with existing

training programmes and curricula. These findings informed the development and

implementation of the novel training approach.

Results: The needs assessment involved 33 FHWs, eight diverse health facilities in Eastern

Equatoria, and stakeholders within 18 governmental and non-governmental organizations.

Significant consensus emerged regarding the need for greater capacity among previously

untrained FHWs. A maternal, newborn and child health training package was developed

that included: (1) a participatory training course taught through a ‘training of trainers’

approach; (2) nine different pictorial action-based checklists covering basic management

and referral of maternal, newborn and child emergencies; and (3) essential setting-

appropriate equipment.

Conclusion: A novel maternal, newborn and child survival package was developed for pre-

viously untrained and illiterate FHWs in South Sudan. It is hoped that this approach will

build community-based capacity in resource-limited settings while greater capacity is

being developed for facility-based deliveries by skilled birth attendants.
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Introduction

The Republic of South Sudan is a new democracy that is cur-

rently recovering from almost 40 years of civil war. The

country suffers from the world’s highest maternal mortality

rate, and has among the highest rates of newborn and child

mortality.1 However, the vast majority of these deaths are

preventable.2,3

In South Sudan, approximately 90% of births occur at

home, and only approximately 15% of deliveries are attended

by skilled birth attendants compared with 46.5% in Africa as

a whole.4,5 A number of factors contribute to the high pro-

portion of home-based deliveries in South Sudan, including

a dearth of health facilities and trained healthcare personnel,

few health transport vehicles, poor road quality, security

threats and a reliance on traditional practices.6

Home deliveries in South Sudan are often attended by

illiterate, unskilled health workers who have received no

formal education or training.7 Many are traditional birth at-

tendants (TBAs) whose skills and knowledge have been

passed down through previous generations of unskilled

health workers. Certain traditional practices used by these

TBAs may not be effective and may even be unsafe for the

mother and baby.8,9 The World Health Organization (WHO)

has, therefore, discouraged the training of TBAs since 1992 in

order to focus on skilled birth attendants.10 However, re-

searchers and practitioners have expressed concerns that the

decision to withdraw funding for TBAs might have been too

hasty and without sufficient evidence.11,12,13,14,15 Several

studies including systematic reviews have shown that train-

ing FHWs such as TBAs can improve maternal, newborn and

child health (MNCH) outcomes.16,17,18,19,20,21,22

Given the large number of ongoing deliveries attended by

unskilled birth attendants, as well as the anticipated time it

will take to build a sufficient health infrastructure and skilled

birth attendant cadre in South Sudan, the authors sought to

develop an evidence-based approach for building local ca-

pacity in settings where the majority of births are expected to

be delivered by unskilled birth attendants. This approach was

developed, implemented and evaluated among community-

based frontline health workers (FHWs) in South Sudan.

A myriad of MNCH training curricula have been developed

for health cadres with various levels of experience. Examples

of training curricula include Integrated Management of

Childhood Illness (IMCI),23 Helping Babies Breathe (HBB),24 and

Emergency Obstetrical and Newborn Care (EmONC).25 How-

ever, the target of these curricula is typically the literate

healthcare worker who has received formal training, such as

a physician, nurse, physician assistant or midwife. Few

established training programmes are available specifically for

the education of unskilled birth attendants such as TBAs.26,27

In addition to TBAs, community health workers (CHWs)

also provide community-based care in South Sudan. When

stocks are available, CHWs can provide first-line medication,

such as antimalarial treatment and antibiotics. For the pur-

poses of this initiative, TBAs and CHWs were categorized into

a single group of ‘FHWs’.

Under the invitation and direction of theMinistry of Health

of the Republic of South Sudan, the Maternal, Newborn and
Child Survival (MNCS) initiative was developed and imple-

mented to build critical capacity among FHWs throughout

South Sudan. This article describes the development and

content of this evidence-based package of targeted training,

checklists and commodities for FHWs. Additional details on

the implementation, monitoring and evaluation of the pro-

gramme will be published elsewhere.28
Methods

The development of the training package began with a review

of the peer- and non-peer-reviewed literature in search of

best-evidence recommendations for training community-

based MNCH providers in resource-limited settings. The au-

thors also reviewed and integrated information on case-based

teaching methods, checklists and simulation. Collections of

curricula published by academic societies, WHO, United Na-

tions organizations, non-governmental organizations (NGOs)

and other international consortia were examined.

Secondly, under the direction of the Republic of South

SudanMinistry of Health, the authors performed a field-based

needs assessment by interviewing community-based FHWs,

facility-based healthcare providers, NGO partners and other

key MNCH stakeholders in South Sudan. The purpose of the

assessment was to determine current strengths, capacity,

needs, and effective educational and logistical approaches

related to community-basedMNCH care provision by FHWs in

South Sudan. These findings were supplemented by previous

assessments conducted by the Ministry of Health, United

Nations organizations and other NGOs.

Based upon evidence in the literature and findings from

these assessments, an initial training package was developed

that included a participatory training curriculum, action-

based checklists and setting-appropriate commodities. A

strategy for effective programme implementation,monitoring

and evaluation was also established.

The developed training package was pilot tested with 12

local trainers in Eastern Equatoria. Revisions to the training

content and approachesweremadebasedupon feedback from

participants and stakeholders. This feedback was gathered

through key informant interviews, focus group discussions,

knowledge assessments and skills evaluations. Subsequent,

and ongoing, monitoring and evaluation of training sessions

continue to inform and improve the training package.

Ethical approval to conduct the needs assessment and

stakeholder analysis was provided by Partners Healthcare

Human Subjects Committee (Boston, MA, USA) and the Min-

istry of Health of South Sudan.
Results

Literature review

Key literature and curricula that were collected to inform this

programme included training and reference materials for

IMCI, HBB, EmONC, WHO’s Essential Newborn Care,29 Amer-

ican Academy of Pediatrics’ Newborn Resuscitation Pro-

gram,30 Focused Antenatal Care, WHO guidelines,31,32 and
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Table 1 e Five-day training curriculum for frontline health workers.

Day 1 Day 2 Day 3 Day 4 Day 5

Morning

session

Training registration

and introduction

Review Review Review Review

Danger signs

during labour

Bleeding after delivery Newborn resuscitation Diarrhoeal illness

Healthy pregnancy Malnutrition

Lunch break

Afternoon

session

Danger signs

during pregnancy

Bleeding after

delivery

Newborn resuscitation Newborn care Additional practice

scenarios

Preparing for delivery Danger signs in children Testing and wrap up

p u b l i c h e a l t h 1 2 7 ( 2 0 1 3 ) 7 9 7e8 0 5 799
various published and unpublished curricula from other

organizations.33,34,35,36,37,38

Needs assessment and stakeholder analysis

From September to October 2010, the authors’ team met

with officials from the Federal Ministry of Health and

State Ministries of Health of Central Equatoria, Eastern

Equatoria, Jonglei and Upper Nile. The semi-structured

assessment included interviews with stakeholders in 13

United Nations agencies such as UNFPA and UNICEF, WHO

and NGOs involved in MNCH programming in South Sudan.

Field assessments included visits to eight healthcare facilities

in the pilot state, Eastern Equatoria: one hospital, four

primary healthcare centres and three primary healthcare

units.

Overall, the assessment team interviewed 32 field-based

practitioners (27 FHWs, two midwives and three physicians)

across these eight communities. The majority of FHWs

interviewed were community-based providers and were not

formally affiliated with any health facility.
Table 2 e Evidence-based components of the Maternal, Newbo

Major causes of mortality49e51

Pregnant

women/

mothers

Post-partum haemorrhage � Uterine massag

� Uterotonics (w

� Uterine balloon

Obstructed labour � Signs of obstru

Infections and unsafe abortion � Importance of

and clean deliv

� Signs of matern

High blood pressure � Signs of pre-ec

cuff)42,52,57

Newborns Birth asphyxia � Newborn resus

ventilation)39,56

Infections � Antenatal mate

� Clean delivery6

� Clean care of th

� Immediate and

Prematurity � Skin-to-skin ca

Children Acute respiratory infections � Signs of respira

antibiotics65

Diarrhoea � Rehydration w

Malaria � Insecticide-trea

� Signs of infecti

tests and ACT)

Malnutrition � Screening for m

behavioural ch

CHW, community health worker; ORS, oral rehydration solution; MUAC,
Through the needs assessment, several central issues that

would necessarily shape the content and implementation of

the training programme were identified. First, there are sig-

nificant limitations in referral systems and transport for

MNCHemergencies in South Sudan. Poor road conditions, lack

of vehicles and limited financial resources in the community

represent major barriers to pregnant women’s access to

higher levels of health care. In addition, there is a very low

level of literacy among FHWs in South Sudan, especially in

rural communities. Finally, the supply lines for MNCH equip-

ment and supplies are unreliable and uncertain, with basic

supplies frequently running out for 1 year or more at a time.

Evidence-based training package

Based upon the findings of the literature review and field

needs assessments, an evidence-based training package was

developed that included a participatory training course; nine

different pictorial action-based checklists covering basic

management and referral of maternal, newborn and child

emergencies; and essential setting-appropriate and re-usable
rn and Child Survival initiative.

Included in Maternal, Newborn and Child
Survival initiative

e52,53

hen available)54,55

tamponade46e48

cted labour for early referral56

facility-based ANC (e.g. tetanus vaccination, insecticide-treated net)

ery42,52

al complication (e.g. fever, pain) for early referral57

lampsia/eclampsia for early referral (including use of blood pressure

citation (including stimulation, bulb suction, and bag-mask
,58,59

rnal referral for tetanus vaccination42

0,61

e umbilical cord60,61

exclusive breastfeeding and warmth after birth42

re for thermoregulation62e64

tory distress for early referral to health facility or CHW for

ith ORS packets or home-made ORS66

ted nets67

ons for early referral to health facility or CHW (for rapid diagnostic
65

alnutrition (use of MUAC and signs of kwashiorkor) for timely

ange (e.g. breastfeeding) and/or referral68,69

mid-upper arm circumference.

http://dx.doi.org/10.1016/j.puhe.2013.01.010
http://dx.doi.org/10.1016/j.puhe.2013.01.010


Fig. 1 e Healthy pregnancy checklist (back and front).

Table 3 e Pictorial action-based checklists.

1. Healthy pregnancy

2. Danger signs in pregnancy

3. Preparing for delivery

4. Danger signs in labour

5. Heavy bleeding after delivery

6. Newborn care

7. Danger signs in children

8. Diarrhoea and vomiting

9. Malnutrition
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commodities and equipment. An informed implementation

strategy was also developed and involved a ‘training of

trainers’ (ToT) model, programme integration with national

and state ministries of health, refresher training, and longi-

tudinal monitoring and evaluation. The ToT approach in

health care has been shown to be cost-effective in resource-

limited settings.39,40 The training package was initially

implemented in Eastern Equatoria, andwas revised iteratively

following each of the first training programmes through par-

ticipant feedback and evaluations. Targeted participants were

predominately community-based FHWs. The resulting train-

ing package includes the following.

http://dx.doi.org/10.1016/j.puhe.2013.01.010
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Table 4 e Content and modification of the Maternal, Newborn and Child Survival (MNCS) initiative commodities.

Purpose Notes

Trainer kit

Duffel bag To assist trainers in carrying all training

materials and a trainee kit

MNCS logo for trainer identification

Trainer flipchart Used as an illustrated training board

(DIN A3) explaining checklist pictures

Laminated, with teaching guidelines printed on the

back of each page

Trainer manual To support the trainers with brief background

material, key teaching points, training schedule

and logistical assistance

Newborn training

mannequin

For training in newborn resuscitation Washable, durable plastic e to be filled with air or

water

MUAC training

cylinders

To show usage of MUAC Three per trainer to illustrate severe, moderate and

no malnutrition

Trainee kit

Backpack For trainees to carry all FHW materials to each

delivery

MNCS logo for trainee identification

Checklists To remind trainees of the appropriate MNCH

care and referral

Laminated cards bound together with a metal ring

Newborn bag-mask

device

For ventilation of asphyxiated newborns Can be cleaned in boiling water after each use

Newborn bulb syringe For removal of newborn secretions Can be cleaned in boiling water after each use

3 MUAC tapes To screen for childhood marasmic malnutrition Cellophane tape applied to reading window to ensure

appropriate tape use

Thermometer For the diagnosis and referral of maternal,

newborn and child fever

For axillary use only. Zone above 37.5 �C (for axillary

fever) is marked with red nail polish

4-min hour glass To assist FHWs in measuring axillary

temperature (4 min) and cleaning equipment in

boiling water (at least 8 min)

Intra-uterine balloon

(Foley catheter,

large condom, tie

strings and 60-mL

syringe)

In the case of uncontrolled post-partum

haemorrhage, inserted into the uterus and filled

with water to create

tamponade

The syringe and Foley are marked with nail polish to

help with assembly and usage

Blood pressure cuff For early recognition of pre-eclampsia through

measuring systolic blood pressure

‘Danger/referral zone’ marked with red marker above

150 mm/Hg

Medical scissors with

sharpening stone

For clean and safe cutting of the umbilical cord Can be cleaned in boiling water after each use

Ball of string For tying the umbilical cord and tying the

condom to the Foley catheter for the uterine

balloon

One ball of string lasts for >40 deliveries

Non-sterile gloves 100 gloves for each trainee To be replenished at a health facility or during

refresher trainings

MNCS T-shirt For team building, incentive and identification

of trained providers

FHW, frontline health worker; MUAC, mid-upper arm circumference.
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Participatory training course
The 5-day training curriculum is interactive, picture-based

and skills-oriented (Table 1), with a focus on the manage-

ment of maternal, newborn and child emergencies as well as

antenatal care promotion and recognition of danger signs for

early referral. Skills taught include measurement of blood

pressure and temperature using sphygmomanometers and

thermometers, use of the bulb suction and bag-mask device

for newborn resuscitation, screening of childhood malnu-

trition using a mid-upper arm circumference tape, prepara-

tion of oral rehydration solution for rehydration, and uterine

massage and use of a uterine balloon tamponade for man-

agement of post-partum haemorrhage. These skills are

taught in context using role play, case-based scenarios and

simulation. The more complex skills are tested with an

objective structured clinical evaluation at the end of the
training to ensure mastery. The course content and skills

focus on evidence-based interventions for reducing maternal,

newborn and child mortality in resource-limited settings

(Table 2).

Due to the low level of literacy among FHWs in South

Sudan, the MNCS programme relies on pictorial checklists

(Fig. 1). These checklists cover nine general topics (Table 3).

FHWs are encouraged to use the nine checklists regularly

during prenatal and childcare visits, births and emergencies

in order to ensure that appropriate danger signs are recalled

and emergency interventions are performed. For instance, the

healthy pregnancy checklist reminds FHWs to discuss

important components of antenatal care with pregnant

women, such as attendance at a facility-based antenatal clinic

where each woman can receive her tetanus vaccinations,

supplements, antimalarials and an insecticide-treated net.

http://dx.doi.org/10.1016/j.puhe.2013.01.010
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Fig. 2 e Initial package of re-usable commodities and

training materials for frontline health workers.
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Commodities
The MNCS training commodities consist largely of re-usable

items (Table 4, Fig. 2). Most items can be cleaned between

uses by boiling in water.

To simplify their usage, several commodities and equip-

ment are modified for the MNCS package. For instance, the

‘areas of danger’ on the thermometer and the sphygmoman-

ometer are marked in red so that an illiterate FHW can

immediately recognize a measurement in the red ‘danger

zone’ and refer the patient to a health facility. To further

simplify blood pressure measurement, radial pulse is used to

identify systolic pressure, thereby eliminating the need to use

a sphygmomanometer and a stethoscope simultaneously. A

low-cost uterine balloon tamponade e composed of a Foley

catheter, a 60-mL syringe and a condom tied on with string e

was also integrated into the curriculum.

Implementation strategy
The programme is implemented through a ToT model. With

an 8-day training programme, local master trainers (mostly

nurses and midwifes) are taught the MNCS course material as

well as effective adult teaching techniques, such as case sce-

narios, role plays and peer-to-peer teaching. Trainer manuals

and flipcharts facilitate the training sessions and ensure fi-

delity to the curriculum’s content. During training of FHWs,

master trainers are observed and supervised by programme

personnel. The FHW participants are chosen by the trainers

using the following criteria: (1) must have at least 2 years of

experience as an FHW; and (2) must be providing community-

based care for pregnant women, infants and children.
Fig. 3 e Newborn care checklist.
Discussion

Maternal, newborn and child mortality continues to be a large

problem in developing countries. Inmany of these countries, it

is likely thatMillenniumDevelopmentGoals 4and5e to reduce

child and maternal mortality e will not be achieved by 2015.41

Proven cost-effective solutions have been developed to pre-

ventmanyof thesedeaths.42,43However, the severe shortage of

trainedhealthcare providers inmany resource-limited settings

is a significant barrier to implementation of these solutions.6
Frequently, governments and organizations appropriately

focus MNCH capacity-building efforts among skilled birth at-

tendants, such as physicians, midwives and nurses. However,

in many resource-limited settings, this skilled cadre of health

workers is nearly non-existent. In the case of South Sudan, it

http://dx.doi.org/10.1016/j.puhe.2013.01.010
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will take decades to build sufficient capacity among skilled

birth attendants to adequately address the significant needs of

pregnant women, newborns and children.6 Meanwhile,

women and children are dying daily in the communities, and

the majority of these deaths could be prevented by simple

evidence-based approaches. The purpose of the MNCS ini-

tiative was to create an interim solution to mitigate the

community-based deaths of mothers, newborns and children

while the healthcare system is more robustly developed.

The MNCS training package represents an innovative

package for community-based providers that emphasizes

prevention, early identification, early referral, and e as

appropriate e community-based interventions for maternal,

newborn and child emergencies. The training aims to engage

the existing health system through the early recognition and

referral of emergencies. The checklists are setting-appropriate

job aids for an illiterate audiencewhich reinforces the training

that the FHWs receive. Checklists have recently been shown

to have important and effective roles in improving health

care.44 Pictorial checklists can remind illiterate trainees of the

critical steps and content taught in the training sessions.

Finally, the MNCS commodities provided to each health

worker e most of which are re-usable e address the chal-

lenging, yet common, issue of supply chain stock-outs for

these workers.

Each of the package components was specifically devel-

oped for use by FHWs in this setting. For example, the ‘Heavy

bleeding after delivery’ checklist includes basic steps such as

fundal massage, emptying of the bladder and checking for

perineal tear. It also informs the FHW about misoprostol,

which can effectively induce uterine contraction and help

stop post-partum haemorrhage. This drug will soon become

available in South Sudan and has been shown to be effective

when given by TBAs.45 If the mother is still bleeding after

these initial steps, the FHW is trained to begin arranging

referral. However, to help control bleeding during transport,

a uterine balloon can be placed. Themakeshift uterine balloon

consists of a condom tied to a urinary catheter that, once

inserted in the uterus, can be inflated with water to help

control the bleeding until appropriate care is reached. This

uterine balloon was accompanied by its own checklist to aid

receiving facility health workers in appropriate balloon

removal. The uterine condom balloon has been shown to be

safe and effective in several different settings.46,47,48

Another novel element of the initiative was the adaptation

of guidelines for the unique needs of illiterate and previously

untrained FHWs. To address the huge burden of neonatal

death, the ‘Newborn care’ checklist guides the provider

through the basic steps for non-vigorous, non-breathing

newborns. The HBB approach to newborn resuscitation was

necessarily simplified and reduced to a few essential steps

(Fig. 3).

Finally, the authors’ multimethod review of the training

programme shows improvement of knowledge, skills and

practices among community-based providers.28

Limitations

It is recognized that a 5-day training curriculum is not suffi-

cient to address all elements of MNCH care, and must
necessarily be restricted to themost essential skills that can be

mastered by community-based providers with limited educa-

tion and literacy. Furthermore, these providers have other

significant responsibilities within their communities and

families, and extending the training to more than 5 days was

considered prohibitive. These restraints are likewise true for

theMNCS trainers,whoare typically nurses andmidwifes and,

therefore, have to balance training and supervision with

important clinical responsibilitieswithin theirhealth facilities.

With a focus on early community-based recognition and

referral, the success of the programme for truly addressing

mortality is dependent on the available referral centres and

the skill of the providers within those centres. The Ministry of

Health and several collaborating partners are currently

focussing efforts on building capacity of the health facilities.
Conclusion

Simple pictorial training with appropriate resources can be

implemented among previously untrained and illiterate

FHWs. There is an opportunity to implement and evaluate this

novel MNCS training package aimed at improving manage-

ment and referral practices among community-based FHWs,

while greater capacity is being developed for facility-based

deliveries by skilled birth attendants. It is hoped that this

approach may have a significant positive impact in South

Sudan and other countries with high maternal and child

mortality rates and very limited healthcare resources.
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