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Spatial distribution and deployment of
community—based distributors implementing
integrated community case management
(1ICCM): Geographic information system (GIS)
mapping study in three South Sudan states

Abigalil Pratt, Martin Dale,

Elena Olivi, Jane Miller Aim In late 2012 and in conjunction with South Sudan’s Ministry of

Health — National Malaria Control Program, PSI (Population Services
Population Services International, Washington International) conducted a comprehensive mapping exercise to as-
DC, USA sess geographical coverage of its integrated community case manage-
ment ICCM) program and consider scope for expansion. The oper-
ational research was designed to provide evidence and support for
low—cost mapping and monitoring systems, demonstrating the use
of technology to enhance the quality of programming and to allow
for the improved allocation of resources through appropriate and

need-based deployment of community—based distributors (CBDs).

Methods The survey took place over the course of three months and
program staff gathered GPS (global positioning system) data, along
with demographic data, for over 1200 CBDs and 111 CBD supervi-
sors operating in six counties in South Sudan. Data was collated,
cleaned and quality assured, input into an Excel database, and sub-
sequently uploaded to geographic information system (GIS) for spa-
tial analysis and map production.

Results The mapping results showed that over three—quarters of
CBDs were deployed within a five kilometer radius of a health facil-
ity or another CBD, contrary to program planning and design. Other
characteristics of the CBD and CBD supervisor profiles (age, gender,
literacy) were more closely matched with other regional programs.

Conclusions The results of this mapping exercise provided a valuable

insight into the contradictions found between a program “deployment

Correspondence to: plan” and the realities observed during field implementation. It also
Abigail Pratt highlighted an important need for program implementers and nation-
Population Services International al-level strategy makers to consider the natural and community—driv-
1120 19th St NW #600 en diffusion of CBDs, and take into consideration the strength of the

Washington, DC 20036, USA

) local health facilities when developing a deployment plan.
apratt@psi.org
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SOUTH SUDAN SITUATION ANALYSIS

South Sudan has one of the highest childhood mortality
rates in the world, with an infant mortality rate of 105 per
1000 live births [1]. A large quantity of these deaths can be
attributed to malaria, which is endemic in the region [1].
In addition, the 2010 South Sudan Household Survey
found that two weeks prior to the survey, one third of chil-
dren had been ill with fever, 34% had suffered from diar-
rhea, and 19% had suspected pneumonia [1].

Prevention and treatment of these illnesses is challenging.
In 2010, only 6.3% of children under five received all rec-
ommended vaccines, and only about half of children under
five with diarrhea received oral rehydration therapy or in-
crease fluids with continued feeding [1]. In 2010, only
12.4% of children under five with malaria were treated
with artemisinin—based combination therapy (ACT) [1].
Furthermore, many patients receive ineffective medicines
and treatments that are not in line with national policy [1].

Protracted civil war in South Sudan has significantly re-
duced access to services and is an ongoing challenge. It is
estimated that only half of the population has access to
health care services, with most living more than 5 km from
the nearest facility [1]. Transport is scarce, and in the rainy
season, roads are often washed out, leaving areas of the
country completely inaccessible for months of the year.
Where health facilities do exist, the quality of services has
been low due to frequent stock—outs of medicines, inade-
quate staffing and supervision, as well as a lack of appro-
priate equipment and supplies. Currently, literacy rates are
very low (only 13.4% among women and 35.4% among
men) [1] and have led to a shortage of trained profession-
als in all sectors, including health.

In February of 2009, the Ministry of Health and interna-
tional partners developed the ‘Implementation Guide for
Community—Based Management of Malaria, Pneumonia
and Diarrhoea — A Community Child Survival Program’.
Integrated Community Case Management aims to dramat-
ically improve the quality of the South Sudan community
health program, through the mechanisms of improved case
management of patients with fever, increased trust in both
anti-malarials and community service providers as a result
of official Ministry of Health endorsement, strengthening
of links between communities and facilities, and reduction
in unnecessary use of anti-malarials. Despite the challeng-
es of implementation in a post—conflict setting, South Su-
dan is capable of upholding the same high quality stan-
dards for fever case management found in other malaria

endemic countries.

At the heart of any iCCM program is the community health
worker, referred to as community—based distributors
(CBD) in the South Sudanese context. CBDs are commu-

nity—based volunteer health workers, nominated by their
communities and incentivized through non—monetary
channels locally and from implementing organizations.
There is no minimum educational requirement, as the na-
tional literacy rate is extremely low, though all CBDs are
required to attend a five—day training course on the key
skills (identification of danger signs, classification of ma-
laria, pneumonia and diarrhoea, treatment of the three dis-
eases and prompt referral) [2]. General global guidance
recommends a network of CBDs at a ratio of 20-25 CBDs
to one supervisor, 1 CBD to roughly 40 households (ap-
proximately six people per household equals one CBD per
240 people) [3].

This cadre of worker has operated in South Sudan since
2006 and is relied upon not only in iCCM but also in oth-
er strategy documents such as the Home Health Promoters
policy. The CBD work force in South Sudan at the time of
mapping, was roughly 13000 strong [4], across eight states
with Global Fund support and guidance from implement-
ing agencies including PSI, Malaria Consortium, Save the
Children, International Rescue Committee, Catholic Dio-
cese of Torit and the Bangladeshi organization, BRAC.

There is an important link between the community and the
public health facilities that must be strengthened and fos-
tered when operating an iCCM intervention. Community
ownership and engagement with the CBD will not only im-
prove the quality of treatment through improved feedback
mechanisms and quality of care oversight, but can also help
lower attrition rate [5]. The facilities need to manage and
supervise CBDs within their catchment area to ensure the
movement of both commodities and data, in order to avoid
gaps in service. As evidenced by the WHO, “comprehensive
CHW subsystems can be deployed across sub—Saharan Africa
at a cost that is modest compared with the projected costs of the
primary—health—care system. Given their documented success-
es, they offer a strong complement to facility—based care in rural
African settings.” [6].

This paper describes the trial of a low—cost mapping and
monitoring system, not currently reliant on mobile health
or high—tech solutions, though it is the first step in the di-
rection of more complex mobile Health (mHealth) inter-
ventions, incorporating District Health Information System
(DHIS2) or similar data warehousing software and analyt-
ic tools. A similar survey was conducted in Malawi to map
their Health Surveillance Assistants [7], supporting the
method and findings described here. This mapping exer-
cise indicates that this type of program could be replicated
in other parts of the world to aid in the appropriate and
equitable distribution of health services, particularly at the
community level, and could be used as a program manage-
ment tool to monitor for continuous improvement, pro-
gram coverage, and impact.
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The mapping exercise was conducted with five main goals
in mind. The primary goal was to assess geographical cov-
erage of the PSI's iCCM program and consider scope for
expansion. This would enable implementers to conduct a
gap analysis based on both quantitative data and visually
mapped points. Second, the pilot would assess the extent
to which the iCCM program complements health facility
service provision (ie, positioning of CBDs in relation to fa-
cilities). In South Sudan, iCCM exists for communities in
remote areas without easy access to health facilities, and it
is extremely important not to create parallel systems and
duplicate the public health service delivery. Third, the ex-
ercise would produce a physical map to assess the CBD su-
pervision from a spatial perspective, focusing on distances
covered by supervisors during support visits, drug supply
and data collection. Fourth, the mapping would enable
spatial analysis of program data, and potentially allow for
the linking of the ministry DHIS with community—based
geographic information system (GIS) maps. The fifth and
final goal of the exercise was to gather important base data
on existing CBDs and CBD supervisors (CBDS) to inform
the recruitment of new CBDs and potential redeployment
of existing providers — including information about age,
gender and education. Save the Children conducted a thor-
ough endline mortality survey in South Sudan which in-
cluded significant demographic data but did not include
mapping as a program management tool.

METHODS

Mapping design

In late 2012, PSI used GPS units and GIS software to map
the location of 1275 CBDS and 111 CBD Supervisors,
trained to conduct classification, treatment and referral ser-
vices, in their communities. 119 health facilities in these
areas were also mapped. 18 PSIiCCM Field Officers (FOs)
were trained on the use of the data collection forms and
GPS units and were responsible for the mapping of pro-
gramming in six counties — Yei, Lainya, Morobo, Mundri
East, Mundri West, and Wau. Field data was collected over
the course of three months and because the exercise was
initially designed for programmatic use, all CBDs/CBD su-
pervisors were mapped (no sampling frame required). The
only requisite inclusion criteria were that the CBDs had
been trained by PSI during the life of the project.

A simple data collection form was developed to capture
base data on CBDs and CBD supervisors (age, gender, ed-
ucation/literacy and GPS coordinates). Health facilities op-
erating within the iCCM program were also mapped. The
aim was not to measure program effectiveness or impact,
but rather to paint an accurate picture of the geographical
scope of the program, a foundation upon which to overlay
program data.

FO% were trained in the use of GPS devices, the data col-
lection tool, and appropriate engagement techniques with
CBDs during the mapping exercise. FO’s were expected to
move to the CBDs, in order to alleviate any observation
bias, and so that CBDs were not expected to alter their reg-
ular schedules.

Each Field Officer was assigned the task of mapping CBDs,
CBD supervisors, and health facilities within their catch-
ment area (mapping activity combined with supervision
activity to minimise costs). Once data points and demo-
graphic information had been captured, FOs were respon-
sible for cleaning the data and exporting it to the monitor-
ing and evaluation team. From there, the coordinates were
compiled in the ArcSoft software and saved as a layer of
points in .dxf format, which was then converted into a
shape file that was superimposed over the map file. Data
collected was quality assured, input into an Excel database,
and subsequently uploaded to GIS for spatial analysis and
map production.

Ethical approval was not required, however the Ministry of
Health, via the National Malaria Control Program was in-
volved in study design and rollout, as GPS mapping in
South Sudan requires approval.

RESULTS

Key findings

This exercise resulted in three county—level maps (Figures
1 to 3) pinpointing the positioning of CBDs and health fa-
cilities in project areas. The maps indicate CBD clustering
near health facilities, where green and blue circles overlap.
A significant proportion (69%) of CBDs are positioned
within 5 km of health facilities. 79% in Western Bahr el—
Ghazal (Wau); 58% in Western Equatoria (Mundri East and
Mundri West); 77% in Central Equatoria (Yei, Morobo, and
Lainya). The maps also highlight areas for potential expan-
sion or reallocation of CBDs to areas designated as “under-
served”.

A total of 1275 out of 1316 active CBDs were mapped be-
tween October and December of 2012 (Table 1). Mapping
each CBD in their homes took longer than anticipated, due
to standard challenges with roads and access, but 97% of
CBDs were mapped along with all 111 active CBD super-
visors, and all 119 referral facilities, 107 of which had a
building and staff and were considered “operational”.

Maps

Each map generated depicts one of the three states in which
the program operates. Counties within the state not cov-
ered by PSIs iCCM program are shaded in yellow, and bor-
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Figure 1. iCCM maping: Mundri Fast and West Counties, Western Equatoria.

dering states are shaded in orange. The maps pinpoint
CBDs and health facilities, surrounded by shaded 5 km
catchment areas (green and blue respectively), and villages
are similarly mapped. The maps indicate large swaths of
the counties that are not currently covered by CBDs, de-
marcated in red. The mapping exercise also resulted in the
identification of villages in the catchment area that were no
longer occupied, which were recorded in the pilot findings
but excluded from the maps.

Figure 1, with the map of Western Equatoria, shows com-
paratively complete coverage of inhabited areas, and less

overlap of facility and CBD catchment areas. There are a
number of villages in the northwest and southeast of Mun-
dri West that should show increased CBD coverage. Figures
2 and 3 show a more clustered deployment of CBDs and
areas of significant overlap, particularly in Western Bahr
el-Ghazal.

Gender distribution of CBDs and CBDSs

Figure 4 demonstrates that two thirds of the CBDs sur-
veyed are women. This is in line with the standardized rec-

ommendations in South Sudan, as women are the primary

Table 1. Mapping of community—based distributors (CBD) quantities across three program areas

Centrac Eauatoria Western Eauaroria Western Banr ei—GrazaL - Toral
Number of CBDs mapped 646 539 90 1275
Number of CBDs not mapped 29 10 2 41
Total CBDs 675 549 92 1316
Number of mapped CBDs within 5 km of HFs 499 310 71 880
Assumed number of unmapped CBDs within 5 km of HFs 22 6 2 30
Total number of CBDs within 5 km of HFs 521 316 73 910
% of mapped CBDs within 5 km of HFs 77% 58% 79% 69%
HF — health facility
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Figure 2. iCCM mapping: Yei, Morobo and Lainya Counties, Central Equatoria.

caregivers and most often remain in or close to the home.
There are a few areas, such as Lainya, where the gender
distribution is more balanced.

Figure 5 shows that only 10% of CBD supervisors are fe-
male. The role of the CBD Supervisor includes a number
of responsibilities beyond those required of the CBDs. su-

pervisors are required to move long distances between
CBDs for support supervision visits, either by foot, by bi-
cycle and occasionally by motorbike. Supervisors are re-
sponsible for the quality assurance of CBD patient assess-
ments and reporting, the latter requiring strong literacy

skills. The supervisors are also salaried, in this particular
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Figure 3. iCCM mapping: Wau County, Western Bahr el-Ghazal.
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While the focus of this research was
spatial deployment of health work-
ers, it is interesting to note that at
least four out of five CBDs have been
exposed to some level of education, higher than originally
suspected. Training, assessment skills and recordkeeping
have been tailored for low-literacy adults with minimal
traditional education. Literacy rates are nearly 70% in five
out of the six counties implementing iCCM activities. The
low literacy rates reported in Wau have been flagged, as
supervision visits should reflect increased support given
that these CBDs may struggle to complete patient registers.
Over three quarters of CBD supervisors have some degree
of secondary education, as per the minimum requirement
during recruitment. CBDs are occasionally promoted to su-
pervisors without meeting this requirement, based on per-
formance.

DISCUSSION

The Results outlined the pilot findings, highlighting over-
laps in programming and suggesting inefficiencies, but the
essential next steps involve understanding how these fac-
tors impact program outcomes, and tailoring program de-
sign and implementation.

Resulting management actions

In early 2013, PSI South Sudan took decisive management
action in response to the high density of CBDs operating
within the 5 km catchment area of public health facilities
and other CBDs. The proposed response was a downsizing
of CBDs in overlapping areas, from 69% to 49%, which
freed up available funding to expand into underserved ar-
eas. Because the mapping research was aimed at improved
CBD deployment, the results were used to make concrete
management decisions to expand coverage through three
principle steps.

The first step was the identification of superfluous CBDs
for dismissal. This decision was based on a two—pronged
strategy involving central-level analysis and a more nu-
anced performance-based field analysis. The centralized

Morobo

Figure 5. Ratio of male to female CBD supervisors operating in the project areas.

analysis included the use of an algorithm that took into ac-
count mapped CBD clustering, geographical overlap with
operational health facilities and the caseloads of individual
CBDs. This algorithm resulted in a list of CBDs for poten-
tial dismissal from the program. The field—based analysis
took a closer look at facility service provision in catchment
areas (for example hours of operation, continuity of sup-
ply, staffing capacity) as well as the capacity of CBDs to per-
form the required tasks and report in a timely manner.
These ground-level considerations enabled the short—list-
ing of low—performing CBDs for dismissal. The two lists
were compared and a list of 72 CBDs was drawn up.

The second step was to hold sensitization meetings with
communities that had excess CBDs, or CBDs that were
clustered too close to the health facilities, to explain to
them that those CBDs would be dismissed and that new
CBDs would be selected in areas with greater need.

The final step in the reallocation and redistribution process
was the dismissal of those 72 CBDs and the recruitment,
training and deployment of 150 new CBDs (Table 2). The
intention was to ensure more appropriate distance between
independently operating CBDs and from the health facili-
ties. These new CBDs were recruited based on county mi-
gration maps, highlighting occupied villages without es-
sential health services.

General analysis of findings

This mapping exercise and subsequent redeployment in-
tervention raised several critical issues and challenges as-
sociated with planning and implementation.

Proximity of CBDs to health facilities — complement-
ing or competing? Standard iCCM programming encour-
ages close supportive links between CBDs and their referral
Health Facilities. In a mature system, CBDs are supported
entirely by the corresponding Health Facility through train-
ing, re—supply and data exchange. In the fledgling South
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Table 2. Redistribution of community—based distributors (CBDs) following mapping exercise

CentraL Eouatoria ~ Western Eouatoria -~ Western Bang ei—Guaza — Torau
Total CBDs 675 549 92 1316
Proposed allocation of new CBDs 150 115 35 300
Total incl. new CBDs 825 664 127 1616
% of all CBDs within 5 km of HFs if new CBDs are outside HF coverage 60% 47% 56% 54%
Proposed reduction in CBDs within 5 km of HFs 72 30 10 112
% of all CBDs within 5 km of HFs 52% 42% 48% 48%

HF — health facility

Sudanese system, non—governmental organizations have
stepped in as needed, to bridge the two service provision
levels. This mapping exercise has indicated that 69% of
PSI's CBDs were operating within the 5 km catchment area
of a functional health facility (HF), clearly visible on the
maps. Through the comparison of proximity to health fa-
cility, functionality of the facility itself (operational hours,
staffing, and caseload data) and CBD caseload data, pro-
gram managers can get a sense of the complementary or

competitive nature of the CBDs.

Anecdotally, CBDs were reporting a high incidence of refer-
ral from Health facilities, known as ‘reverse referral’. For ex-
ample, facilities were documenting cases of fever and refer-
ring caregivers to CBDs operating in the surrounding areas,
as stocks of ACTs and RDTs at facilities were low. The phe-
nomenon highlights the need for national level supply chain
support and analysis, to identify breaks or bottlenecks in
the system and generate solutions or means to fill this gap.
CBDs are meant to extend the reach of the public health
system, not replace the existing structures. Continued reli-
ance on donor—funded community—based health providers
also raises the important question of sustainability.

Volunteer selection process. The CBD nomination or vol-
untary process also appears to contribute to the geographical
clustering. While involved in the preparation and sensitiza-
tion surrounding the CBD selection process, PSI Field Offi-
cers do not select, approve or disqualify CBDs that have been
chosen or put forward by the community. According to the
guidelines, CBDs are volunteers, endorsed by the commu-
nity as respected, upstanding and primarily stationary mem-
bers. Women are encouraged to participate as CBDs, though
this is not always reflected in the CBD cadre.

Because the program is community—based and communi-
ty—led, there is always uncertainty as to whether or not vol-
unteer nomination will adhere to selection criteria. The
findings here demonstrate that while the majority of per-
sonal characteristics match the desired profile, the physical
location of these CBDs and their relative proximity to a
health facility is not a disqualifying factor. This begs the
question, is there a requirement to redeploy/reallocate
CBDs, or is the need being adequately met, and the recom-
mendations should include a greater degree of flexibility?

The visual mapping of CBDs indicates that coverage by com-
munity health programming is ultimately affected by local
recruitment and selection/nomination proceedings. As rec-
ommended by Jacobs et al., “examination of an individual or
household’s ability to access services, and elements within the
health sector or program that prevent uptake, [allows for the
development] of context—appropriate improvements to the in-
tervention and maximize coverage and uptake.” [8]. This infor-
mation about community access, paired with CBD/facility
caseload data, would create a more thorough picture of the
health system. Currently, it is difficult to know if the systems
are supporting each other, dividing the work and providing
triage, or if one or both sides are dysfunctional.

Underserved communities — where are all the CBDs?
The red circles on the maps indicate large swaths of each
county that, at the time of mapping, were not supported
by a CBD. This showcases a gap in program implementa-
tion and depending on the community needs, these vil-
lages should have been prioritized in the reallocation and
subsequent round of CBD selection and training. This com-
ponent of the exercise highlights the need for precise and
comprehensive program planning, along with a strong co-
ordinated effort from the county level health officials and
the implementing partners. Improved coordination be-
tween these two groups can improve coverage of poten-
tially underserved areas.

Mapping limitations

Outdated maps of states and counties of South Sudan mean
scant information about the “operational status” of prima-
ry health care units and centers (including referral hospi-
tals, hospitals, primary health care centers and primary
health care units) as well as real-time land use by popula-
tions. It is also possible that some of the more traditional
nomadic communities were not included in the mapping
exercise, though every attempt was made to include these
mobile groups. Population distribution at the time of the
exercise relied on information from the South Sudan Na-
tional Bureau of Statistics. This meant that repositioning/
redeployment of CBDs required additional time, surveying
and coordination to ensure that they were being chosen in
the areas of greatest need.
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Lessons learned and study methods from such a deploy-
ment case study are practical and useful for others wishing
to conduct similar operational research, but it must be not-
ed that results and conclusions may not be widely gener-
alizable. GPS mapping can and has worked in other con-
texts, but regulations and policies developed as a result
need to be tailored to the area of operation.

Challenges

The programmatic decision to reduce CBDs in some areas,
and increase in other areas was highly sensitive, despite the
clear inequity in access, imbalance in CBD density, redis-
tribution of resources, and potential to improve the qual-
ity of programming. Re—deployment also meant the train-
ing of new CBDs, establishment of new relationships with
health facilities and this may have been interpreted as a step
backwards programmatically, despite improvements to the
quality of the program.

The current political situation also presents challenges to
the continuation of many public health programs, includ-
ing iCCM. Although these community—based programs are
the principle mechanism of reaching remote and under-
served areas, they rely heavily on the national supply chain
for commodity management, in addition to program im-
plementing agencies for funding and monitoring. Internal
displacement and high rates of attrition add to the chal-
lenges of this already complex program.

Recommendations

mHealth solutions. This initial mapping exercise was the
first step in shifting towards a more advanced and practi-
cal data management system. Further down the line, as
mobile network coverage improves across the country, it
will be feasible to create a mobile health (mHealth) system
that collects caseload data instantly from CBDs. This data
can be sent to a centralized server by SMS and seamlessly
uploaded into DHIS2, where constant monitoring can alert
implementing teams, as well as national level decision mak-
ers, to make evidence—based policy and action plans.

The mapping of CBD and use of mapping technology fits
in very nicely with other mHealth programming, partic-
ularly in the areas of data access and monitoring and
compliance [9]. When paired with a Quality Assurance
component, generated through Provider Assessments, it
also has the potential to empower PSI Field Officers to

monitor providers’ performance and allocate supportive
supervision according to need as opposed to a generic
schedule.

Improved quality of programming through retention.
Quality Assurance programming should be implemented
and management decisions should be driven by caseload
data and quality of care provided by the CBD. Program
quality can also be improved by maintaining the strong in-
dividuals among the CBD and CBD Supervisor cadre
through varying types of motivation. Young men are pri-
marily CBD supervisors, and yet they often leave the cadre
in search of higher paying work, to the detriment of the
program.

CONCLUSION

The results of this mapping exercise provided a valuable
insight into the contradictions found between a program
“deployment plan” and field implementation. It also high-
lights an important need for program implementers and
national-level strategy makers to consider the natural and
community—driven diffusion of CBDs, and take into con-
sideration the strength of the local health facilities when
establishing catchment areas.

The results from this mapping exercise demonstrate that
the process can be employed as a low—cost management
tool for the distribution and deployment of community
health workers or health services, for many different dis-
ease areas in addition to malaria, as it simple to use, afford-
able and accessible through different global funding sourc-
es, and it can aid in both effective implementation and
planning.

The system can improve allocation of scarce resources, and
with additional technology and quality assurance measure-
ments, it increases the ability to “keep” high performing
CBDs and CBDs that are valued in the community for pro-
viding a quality service to their patients.

Additional research and funding will be required to go to
scale in South Sudan, but there are organizations investing
heavily in building the capacity of the community health
worker, by equipping them appropriately, using adult train-
ing techniques and providing a network of supportive su-
pervision and continuous training that will give CBDs the
confidence to do their jobs well.

www.jogh.org ® doi: 10.7189/jogh.04.020402

DECEMBER 2014 « VOL.4 NO. 2 ¢ 020402




Pratt et al.

Acknowledgements: The authors greatly appreciate the support and operational involvement of
the Ministry of Health, South Sudan and particularly the efforts of the National Malaria Control Pro-
gram. The authors thank colleagues at PSI, namely the fifteen Field Officers who single—handedly
mapped all CBDs and the iCCM consortium in South Sudan for their contributions to the success
of Global Fund grant. Any opinions, findings, and conclusions or recommendations expressed in
this material are those of the authors and do not necessarily reflect the views of the key informants,
partners or reviewers.

Funding: This work was funded by the Global Fund to Fight AIDS, Tuberculosis and Malaria. AVP,
MD, EO and JM were employed by PSI during the implementation of this pilot program.

Ethical approval: Not required.

Authorship declaration: AVP, MD, and EO provided pilot study ideas, implemented the project,
managed the program overall, and provided critical input required for the final version of the article.
MD assembled developed the mapping criteria and conducted the spatial analysis and maps. EO
developed the tables. AVP wrote the paper with guidance and input of JM.

Competing interests: The authors declare no financial relationships with any organizations that
might have an interest in the submitted work in the previous 36 months; and no other relationships
or activities that could appear to have influenced the submitted work; apart from that declared un-
der Funding.

1 Ministry of Health, Government of the Republic of South Sudan, a South Sudan Commission for Census, Statis-
tics and Evaluation. 2010 South Sudan Household Health Survey. Available at: http://www.southsudanembas-
sydc.org/PDFs/others/SHHS%2011%20Report%20Final.pdf. Accessed: 1 October 2014.

2 Ministry of Health. South Sudan. The Basic Package of Health and Nutrition Services in Primary Health Care.
Juba, South Sudan: MOH, 2011. p. 60.

3 World Health Organization, United Nations Children’s Fund. WHO/UNICEF Joint Statement on integrated com-
munity case management: An equity—focused strategy to improve access to essential treatment services for chil-
dren. New York: UNICEE 2012. p. 8. Available at: http://www.unicef.org/health/files/iCCM_Joint_Statement_2012.
pdf. Accessed: 1 October 2014.

4 Global Fund. Performance Framework Targets, South SUD-708-G09-M Phase II PE PSI — South Sudan Principle
Recipient, March 2011. Geneva: Global Fund, 2011.

5 Strachan DL, Kallander K, Ten Asbroek AH, Kirkwood B, Meek SR, Benton L, et al. Interventions to improve mo-
tivation and retention of community health workers delivering integrated community case management iCCM):
stakeholder perceptions and priorities. Am J Trop Med Hyg. 2012;87(5 SuppD):111-9. Medline:23136286
doi:10.4269/ajtmh.2012.12-0030

6 McCord GC, Liu A, Singh P. Deployment of community health workers across rural sub—Saharan Africa: financial
considerations and operational assumptions. Bull World Health Organ. 2013;91:244-53B. Medline:23599547
doi:10.2471/BLT.12.109660

7 Nsona H, Mtimuni A, Daelmans B, Callaghan—Koru JA, Gilroy K, Mgalula L, et al. Scaling up integrated commu-
nity case management of childhood illness: update from Malawi. Am J Trop Med Hyg. 2012;87(5 Suppl):54-60.
Medline:23136278 doi:10.4269/ajtmh.2012.11-0759

8 Jacobs B, Ir P, Bigdeli M, Annear PL, Van Damme W. Addressing access barriers to health services: an analytical
framework for selecting appropriate interventions in low—income Asian countries. Health Policy Plan. 2012;27:288-
300. Medline:21565939 doi:10.1093/heapol/czr038

9 Kallander K, Tibenderana JK, Akpogheneta OJ, Strachan DL, Hill Z, ten Asbroek AH, et al. Mobile health (mHealth)
approaches and lessons for increased performance and retention of community health workers in low— and mid-
dle—income countries: a review. ] Med Internet Res. 2013;15:e17. Medline:23353680 d0i:10.2196/jmir.2130

DECEMBER 2014 « VOL.4 NO. 2 « 020402 10 www.jogh.org ® doi: 10.7189/jogh.04.020402


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23136286&dopt=Abstract
http://dx.doi.org/10.4269/ajtmh.2012.12-0030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23599547&dopt=Abstract
http://dx.doi.org/10.2471/BLT.12.109660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23136278&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23136278&dopt=Abstract
http://dx.doi.org/10.4269/ajtmh.2012.11-0759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21565939&dopt=Abstract
http://dx.doi.org/10.1093/heapol/czr038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23353680&dopt=Abstract
http://dx.doi.org/10.2196/jmir.2130

