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Abstract. Health planners commonly use geographic proximity to define access to health services. However, effective
access to case management requires reliable access to a trained, supplied provider. We defined effective access as the
proportion of the study population with geographic access, corrected for other barriers, staffing patterns, and medicine
availability. We measured effective access through a cross-sectional survey of 32 health facilities in Malawi, Mali, and
Zambia and modeled the potential contribution of community case management (CCM). The population living within
Ministry of Health (MOH)–defined geographic access was 43% overall (range = 18–52%), but effective access was only
14% overall (range = 9–17%). Implementing CCM as per MOH plans increased geographic access to 63–90% and effective
access to 30–57%. Access to case management is much worse than typically estimated by distance. The CCM increases
access dramatically, again if providers are available and supplied, and should be considered even for those within MOH-
defined access areas.

INTRODUCTION

Malaria, pneumonia, and diarrhea remain the leading
causes of death in children less than five years of age glob-
ally, despite the availability of effective and affordable treat-
ments.1–5 Children need reliable access to case management
for these illnesses because they can become ill at any time
and die quickly. Access is often defined and measured by
Ministries of Health (MOHs) and program planners in geo-
graphic terms, namely distance to a health facility.6,7 How-
ever, even families with geographic access can face other
barriers such as those that are physical (mountains, rivers),
temporary (flooding, rains), security, cultural, social and eco-
nomic.8,9 The normative definition of access better suits pre-
ventive than curative interventions because under-staffed
and under-supplied facilities can serve as staging points for
outreach teams that bring their own personnel to deliver
interventions. However, to provide case management, a
health facility must be open daily and for sufficient duration;
staffed with persons trained to treat sick children; and sup-
plied with essential frontline treatments.
There is no single agreed framework or even definition for

access to health care.8–11 Terms such as access, accessibility,
and availability are used commonly but inconsistently.11

Many theories and frameworks have been developed to bet-
ter define and standardize what is meant by access to care,
but none have been fully adopted.9,11 A point of consistency
across these various theories and framework is the notion that
access to health care is multi-dimensional and requires inter-
play of demand and supply side factors.8–11 In this study, we
focused on the supply side, exploring factors that influence
travel to a health facility and receiving treatment services
once there.
We coined the term effective access to case management

of child illness to mean access to a trained provider and to

appropriate medicines. The primary purpose of our study was
to measure levels of effective access to case management of
child illness at health facilities in Malawi, Zambia, and Mali
and to describe the influence of selected factors on effective
access. A secondary purpose was to explore the potential con-
tribution of community case management (CCM), in which
community-based health workers (CBHWs) are trained and
equipped to provide case management for common child ill-
nesses closer to the home.

MATERIALS AND METHODS

Study site and context. The study was conducted in three
districts, one each in Malawi, Mali, and Zambia, where Save
the Children (SC) supports the MOH to improve integrated
case management services at the community level (Table 1).
All study areas are rural and under-served and have limited
roads, public transportation, and electricity. Our study
focused on public health facilities that provided case man-
agement services for children less than five years of age.
The MOH definition of access to health care varied: £ 5 km
(Zambia) versus £ 8 km (Malawi) versus £ 10 km (Mali). In
Zambia and Malawi, facility-based health services were man-
aged at the district level and provided free. In Mali, health
facilities were managed by local health committees who
charged user fees to deliver and maintain services. All three
districts lacked private sources of standard case management.
Data collection for the study was completed as part of routine
programmatic activities and did not involve the collection of
any individual identifiable data.
The design and implementation stage of CCM programs

varied by country. In Malawi, the MOH was scaling up CCM
through a cadre of paid, centrally recruited health surveil-
lance assistants (HSAs) and targeting hard-to-reach areas
(> 8 km from a health facility). In Zambia, CCM was deliv-
ered through unpaid community health workers selected by
their communities, although the policy was under review. In
Mali, the MOH recently created a new cadre of paid,
CBHWs, Agents de Santé Communautaire, to deliver CCM
supported through local health committees.
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Study design and sampling. We conducted a cross-sectional
assessment of health services in study areas, including all
15 health facilities in Lufwanyama, Zambia; all 10 health centers
in the SC intervention areas of Mulanje, Malawi (representing
approximately half the district population and health facilities);
and all seven health centers in the health zones of Bougouni,
Mali, where SC was implementing CCM (representing nearly
one-third of the district’s population).
Study tools and data collection. Save the Children staff col-

lected data through structured interviews with the health facil-
ity in-charge and other staff during July–October of 2010 as
part of baseline assessments and program planning. Relevant
district authorities granted permission, and all respondents
provided consent upon being informed of the study purpose.
We designed survey tools to collect the following informa-

tion at each facility: number of staff trained in case manage-
ment of childhood illness; number of hours during the previous
week the trained staff was available (either on-site or on-call)
to provide case management; and availability of first-line anti-
malarial drugs (artemesinin-based combination therapy), anti-
biotics (amoxicillin or cotrimoxazole) and oral rehydration
salts. In Malawi and Mali, we determined the number of stock-
out days for each medicine in the last month. In Zambia, we
observed availability on the day of the survey. Respondents
also listed all villages in their catchment area, specifying for
each total population, distance to health facility in kilometers,
and presence of CBHWs providing CCM either then or in the
near future. For villages with MOH-defined geographic access,
we assessed other barriers that would affect reaching a health
facility: permanent physical (mountains, rivers), temporary
physical (flooding), and security (check-points, insecure areas).
Permanent physical barriers referred to features such as moun-
tains or rivers that increased travel time by foot (carrying a sick
child) beyond the times implied by the MOH distance defini-
tions (e.g. > 1 hour for 5 km, > 1.5 hours for 8 km, or > 2 hours
for 10 km). For temporary physical or security barriers, respon-

dents estimated the number of months per year that travel to
the facility was affected.
Data analysis. Data were entered in Microsoft (Redmond,

WA) Excel (Malawi/Zambia) and Microsoft Access (Mali)
and analyzed by using Microsoft Excel. We defined geo-
graphic access as the proportion of the total study population
living within the MOH-defined distance to a health facility.
We then calculated an annualized adjustment factor to
account for other barriers to reaching a health facility for this
population. This factor was the proportion of annual person-
months the population with official access actually had access
to the facility after accounting for permanent and temporary
physical barriers or security barriers. The denominator of
annual person-months was the study population living within
MOH-defined access areas multiplied by 12 months.
The numerator was the denominator minus the number of

person-months over a 12 month period during which access
was affected by any of the barriers. We then multiplied geo-
graphic access by the annualized adjustment factor to obtain
adjusted geographic access.
We defined effective access as adjusted geographic access to

a facility plus available trained staff, with available essential
frontline medicines. Thus, effective access was the product of
(adjusted geographic access) + (staff availability) + (medicine
availability). Staff availability was the proportion of time one
or more staff trained in case management was available. The
numerator was the total number of hours a trained provider
was available, within the denominator of the 84 hours defined
by 8:00 AM to 8:00 PM seven days per week. The definition of
medicine availability varied by setting. In Malawi and Mali,
medicine availability was calculated as100% less the sum of
reported stockout days in the past month for three essential
case management medicines (artemisinin-based combination
therapy, antibiotic, and oral rehydration salts) divided by a total
of 90 potential stock-out days (three medicines + 30 potential
stock-out days/medicine) expressed in percentage. In Zambia,

Table 1

Characteristics of the study districts*
Parameter Malawi Mali Zambia

District Mulanje, Southern Region Bougouni, Sikasso Region Lufwanyama, Copperbelt Province
Population (source year) 525,429 (2008 census) 459,509 (2009 census) 87,592 (2010 census)
Size (population density/km2) 2,056 km2 (256) 20,028 km2 (23) 8,774 km2 (10)
Ministry of Health definition
of access

£ 8 km £ 10 km £ 5 km

Health facility infrastructure 23 facilities (1 district hospital,
1 mission hospital, 18 health
centers, 2 dispensaries, and
1 maternity center)

140 facilities (1 district hospital,
34 health centers, and
105 maternity centers)

15 facilities (11 health centers and
4 health posts)

CBHW cadre for CCM Health surveillance assistants
(HSAs) centrally recruited and
assigned to hard-to- reach areas
(> 8 km from HF); Each HSA
serves approximately
1,000–1,500 population

Newly introduced cadre Agent de
Santé Communautaire recruited
by local government/health
committees to serve areas > 5 km
from health facility and with a
population of at least 1,500

CHWs and/or TBAs, both which
are identified by communities,
trained centrally for 6 weeks to
serve hard to reach communities
in clinic catchment areas. A
CHW is expected to cater for a
population of 1,000, and a TBA
serves 500

Age group and conditions
covered by CCM

Treat children 2–59 months of age
for malaria (ACTs), pneumonia
(cotrimoxazole) and diarrhea
(ORS and zinc)

Treat children 2–59 months of age
for malaria (ACTs), pneumonia
(amoxicillin) and diarrhea
(ORS and zinc)

Treat children 2–59 months of age
for malaria (ACTs), pneumonia
(amoxicillin) and diarrhea
(ORS and zinc)

No. CBHWs trained in CCM
at time of study

81 35 59

*CBHW = community-based health worker; CCM = community case management; HF = health facility; CHW = community health worker; TBAs, traditional birth attendants;
ACT = artemisinin-based combination therapy; ORS = oral rehydration salts.
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medicine availability was 100% less the sum of the number of
health facilities with stockouts for each type of medicine
divided by the total number of health facilities times the
number of medicines (15 health facilities + same three med-
icines) expressed as a percentage. All access variables were
calculated for each health facility and then for each study
area by weighting each health facility’s value according to its
population size.
To explore the potential contribution of CCM, we calcu-

lated the proportion of the study population with potential
geographic access and with potential effective access to case
management once CBHWs trained in case management were
deployed. In each study area, we used MOH data on the
number and location of CBHWs already trained or sched-
uled for training in CCM. We ran two scenarios. The first
assumed that deployed CBHWs would be available continu-
ously and fully stocked with necessary medicines (ideal), and
the second applied levels of likely availability of CBHWs
(75%) and medicines (60%) based on data from separate
monitoring studies conducted around the same time (U.S.
Agency for International Development/Malawi Community
Case Management Evaluation).

RESULTS

The catchment areas of the 32 surveyed health facilities
included 541 villages with a population of 536,199. Our sample

represents approximately half of the combined population of
the three study districts. The impact of geographic and other
factors that influence reaching a health facility is shown in
Table 2. More than half (57%) of the total study population
lived beyond MOH-defined access limits, which varied from
£ 5 km in Zambia to £ 10 km in Mali. Among those with
geographic access, other barriers such as mountains or rivers
and temporary factors like flooding had little additional effect
on access. Only 4% (range = 3–12% by district) of those living
within MOH-defined access areas across study districts were
affected by year-round or temporary physical barriers. Security
barriers were not reported for any village in the study.
Although nearly all health facilities were mandated to pro-

vide case management, availability of trained staff was
uneven (Table 3). In Mulanje, trained staff was available an
average of 30 hours per week across facilities, and only 36%
were available the desired 84 hours/week. In Bougouni, staff
availability varied highly across facilities (range = 6–99%). In
Lufwanyama, four facilities had no staff trained in case man-
agement, and one facility reported a single trained staff
member who was absent the entire week before data collec-
tion; staff availability in the remaining 10 facilities ranged
from 36% to 88%.
Frontline medicines for case management of malaria,

pneumonia, and diarrhea were available in most facilities in
Mulanje and Lufwanyama. In Mulanje, five health centers had
stockouts in the previous 30 days, mostly for oral rehydration

Table 2

Geographic and adjusted geographic access by study area

Parameter Mulanje, Malawi Bougouni, Mali Lufwanyama, Zambia

Health facilities sampled 10 7 15
Study population* 269,305 147,095 119,799†
Population within Ministry of Health–defined
access limits (access limit)

133,657 (£ 8 km) 76,573 (£ 10 km) 22,148 (£ 5 km)

Geographic access 50% 52% 18%
Population affected by permanent physical barriers
(no. months affected)

2,735 (12 months) 0 2,756 (12 months)

Additional population affected by temporary
physical barriers (no. months affected)

802 (5 months) 1,498 (3 months)
1,363 (2 months)

0

Population affected by security barriers 0 0 0
Total no. person-months affected over one year 36,830 7,220 33,072
Annualized adjustment factor‡ 98% 99% 88%
Adjusted geographic access 48% 52% 16%

*Based on facility estimates of their catchment population.
†Lufwanyama facilities use headcount figures for population estimates that tend to be higher than official census figures.
‡Calculated among the proportion of the population with geographic access. Denominator = population within Ministry of Health–defined access limits + 12 months; numerator = denominator –

number of person-months affected by physical, cultural, or security barriers.

Table 3

Staff availability and medicine availability at health facilities by study area*
Parameter Mulanje, Malawi Bougouni, Mali Lufwanyama, Zambia

Health facilities sampled 10 7 15
No. HFs with ³ 1 staff trained in case management 9 7 12
Total no. staff trained in case management available across HFs 18 8 16
Average hours per week CM services available 30 36 45
Staff availability† 36% 42% 47%
No. HFs with stockouts (total no. stockout days)
ACTs 1 (3) 7 (185) 0 (NA)
Antibiotics 1 (5) 0 2 (NA)
ORS 4 (62) 1 (30) 0 (NA)
Medicine availability‡ 91% 66% 93%

*HF = health facility; CM = case management; ACT = artemisinin-based combination therapy; ORS = oral rehydration salts.
†Denominator = 7 days + 12 hours = 84 hours/week.
‡Malawi and Mali calculation: (Total no. stockout days for all medicines/total no. potential stockout days, where total no. stockout days = 30 days + 3 medicines); Zambia calculation: (Total no.

health facilities with stockout + no. medicines with stockouts/no. health facilities + no. medicines).
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salts and ranging from 14 to 21 days. In Lufwanyama, two
facilities lacked amoxicillin on the day of the survey. Stockouts
for antimalarial drugs were pervasive in health facilities in
Bougouni, where all seven facilities reported stockouts of anti-
malarial drugs in the past 30 days (average = 26 days).
Effective access. Effective access was low (< 20%) in all

settings (Figure 1). Full details by facility are shown in
Table 4. In Mulanje, half of the study population had geo-
graphic access, but case management was only available at
the facilities 34% of the time, mainly because of shortages of
trained staff; medicines for case management were generally
available. As a result, effective access was only 17%, just one-
third of geographic access.
Similar patterns were observed in Bougouni. Effective access

was only 13%, just 25% of geographic access. Among the
population within 10 km of a health facility with no additional
barriers, access to a trained provider equipped with all neces-
sary medicines to treat malaria, pneumonia, and diarrhea was
available only 24% of the desired time. In Lufwanyama, the
overall pattern of access was also similar, but a greater pro-
portion of the population did not have geographic access,
partly because of the stricter MOH definition of access.
Among those living within 5 km of a health facility, access to
trained staff averaged approximately 47%, which was higher

Figure 1. Effective access to case management for childhood ill-
ness at facility level by study area.

Table 4

Access indicators and effective access by study district and health facility

District and health facility Total population Geographic access Annualized adjustment factor Adjusted geographic access Staff availability Medicine availability Effective access

Mulanje, Malawi
Mulomba 51,067 23% 100% 23% 33% 100% 8%
Thuchira 34,072 65% 93% 60% 36% 97% 21%
Bondo 21,670 28% 82% 23% 42% 79% 8%
Mimosa 22,655 71% 100% 71% 37% 78% 21%
Mpala 25,494 82% 98% 80% 50% 100% 40%
Chambe 45,968 40% 100% 40% 42% 77% 13%
Dzenje 8,583 86% 100% 86% 0% 0% 0%
Kambenje 21,854 46% 100% 46% 42% 92% 18%
Milonde 14,833 28% 100% 28% 33% 100% 9%
Chinyama 23,109 72% 100% 72% 41% 100% 30%
Total 269,305 50% 98% 48% 36% 92% 17%
Bougouni, Mali
Keleya 25,515 56% 98% 55% 99% 67% 36%
Domba 11,773 34% 100% 34% 19% 67% 4%
Koumantou 28,542 44% 100% 44% 6% 67% 2%
Faragouaran 15,086 54% 97% 52% 40% 83% 18%
Bougouni-ouest 28,367 61% 100% 61% 32% 67% 13%
Garalo 18,457 42% 100% 42% 93% 33% 13%
Kologo 19,355 66% 99% 65% 7% 78% 4%
Total 147,095 52% 99% 52% 42% 66% 13%
Lufwanyama, Zambia
Bulaya 4,503 14% 100% 14% 88% 100% 13%
Chikabuke 3,416 30% 100% 28% 36% 100% 11%
Chinemu 11,585 21% 100% 18% 76% 100% 16%
Fungulwe 5,345 23% 81% 23% 88% 100% 17%
Kapilamikwa 5,800 14% 0% 14% 0% 100% 0%
Lumpuma 6,107 26% 100% 26% 88% 100% 23%
Mibenge 4,142 34% 100% 34% 0% 100% 0%
Mibila 10,500 7% 100% 7% 0% 100% 0%
Mukumbo 10,859 20% 89% 20% 88% 100% 16%
Mukutuma 5,752 7% 100% 7% 0% 67% 0%
Mushingashi 13,382 11% 34% 11% 52% 100% 2%
Nkana 4,917 65% 100% 0% 48% 100% 31%
Shimukunami 9,272 33% 84% 32% 67% 100% 18%
St. Joseph’s 10,353 11% 100% 11% 76% 100% 8%
St. Mary’s 13,866 5% 100% 5% 0% 67% 0%
Total 119,799 18% 88% 16% 47% 93% 9%
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than the other study areas. In total, effective access was only
50% of MOH-defined access.
Potential contribution of CCM. Results for Mulanje are

shown in Figure 2. The addition of the 81 CBHWs trained in
CCM increased the proportion of the population with poten-
tial geographic access to case management in Mulanje from
50% to 90%. The ideal CCM scenario where CBHWs are
always available and fully stocked showed that potential
effective access overall tripled from 17% to 57%. However,
the addition of CCM in the hard-to-reach areas alone did not
address the limited availability of trained staff and supplies at
the health facility. As a consequence, there was a facility
service gap for the 50% of the population who had MOH-
defined access, constraining potential effective access for the
total population. Potential effective access under typical CCM
conditions in Mulanje (75% availability of CBHWs and 60%
availability of medicines) reached 35%, barely half of the ideal
CCM scenario, but twice the level without CCM. The addition
of CCM as per MOH plans in Bougouni and Lufwanyama
increased potential geographic access to 69% and 63% and
potential effective access under ideal CCM conditions to 30%
and 58%, respectively; full details are shown in Figures 3 and 4
and Table 5.

DISCUSSION

This study showed that official measures of access based on
distance overestimate the proportion of the population with
access to integrated case management by between two- and
three-fold. The distinction between access to a service site and
access to life-saving case management cannot be overstated.
Access to a trained provider supplied to treat malaria, pneu-
monia, and diarrhea was less than one-third among those who
lived within MOH-defined access areas.
Effective access is the product of several factors, low levels

of most will yield a low overall value. In our study, limited
availability of trained staff at health facilities in particular
translated into low effective access. Even if all necessary med-

icines were available at the health facilities studied, effective
access would remain less than 20% for the total population
and range between 28% and 48% for those living within the
MOH-defined access across the study areas. A simultaneous
household survey in Lufwanyama District showed that the
proportion of children receiving antibiotics for likely pneumo-
nia (13%) and fever/malaria (12%) was nearly equal the level
of effective access (9%) and was much lower than the pro-
portion who reported seeking care for these illnesses, highlight-
ing the gaps at facility level (Yeboah-Antwi K and others,
unpublished data). Families may consider what care may or
may not be available at a health facility before committing
their time and resources to care-seeking. The poor human
resource availability at health facilities in developing countries
is well documented.7,12–14 A recent study in Malawi reported
that only 49% of the expected clinical staff was available in

Figure 2. Model of geographic (geograph.) and effective access
to integrated case management for childhood illness with community
case management (CCM) implemented according to Ministry of Health
(MOH) plans in Mulanje study area. CBWWs = community-based
health workers.

Figure 3. Model of geographic (geograph.) and effective access to
integrated case management for childhood illness with community case
management (CCM) implemented according to Ministry of Health
(MOH) plans in Bougouni study area. CBWWs = community-based
health workers.

Figure 4. Model of geographic (geograph.) and effective access to
case management for childhood illness with community case manage-
ment (CCM) implemented according to Ministry of Health (MOH)
plans in Lufwanyama study area. CBWWs = community-based
health workers.
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health centers because of unfilled positions and to staff absences
related to trainings and leave time.14

At the time of the study, medicine availability on the whole
was quite good at the health facilities we assessed. However,
medicine stocks fluctuated and lengthy stockouts were com-
mon, as shown by antimalarial drug stockouts in Bougouni
and other studies in Malawi and Zambia.14,15 In Lufwanyama,
we measured availability of medicines on the day of the sur-
vey and did not capture reports of stockouts; and in Mulanje
and Bougouni, a stockout of one of the three medicines only
contributed one-third of a stockout day. Thus, we may have
overestimated the availability of medicines.
We did not commonly identify permanent or temporary

physical barriers or security barriers to reaching the facilities
in these study districts. In other settings, such as South Sudan
where rainy seasons are lengthy and disruptive or Somalia
where insecurity is rife, these barriers would be more impor-
tant. In the few study areas that did report additional year-
round or temporary physical barriers, they often affected
most of a given facility’s catchment area, highlighting the
importance of identifying such areas so that solutions can
be tailored.

This study showed that even those living near health facili-
ties often lacked access to trained staff and medicines. These
observations can help explain the often contradictory findings
regarding influence of distance on access to health care and
shed light on why those living nearby facilities still face poor
health outcomes.8,16–18 These findings reinforce the need to
consider options to mitigate access barriers for those living
within MOH-defined access areas. In instances where staffing
problems are caused by lack of training in case management
(as opposed to staffing shortages and operational hours),
training of existing staff in IMCI is sensible. However,
addressing staff shortages at health facilities will take more
time and resources. The CBHWs can be trained to treat com-
mon childhood illness in as little as six days, but CCM
involves similar if not greater inputs for supply chain manage-
ment and supervision. Typically, CCM programs target com-
munities beyond the MOH-defined access areas, but MOHs
could consider redefining the catchment areas so that more
CBHWs could be deployed, even in areas traditionally con-
sidered to have access as a complementary strategy to help
ensure reliable access to case management. Families living at
the margins of these MOH-defined access areas often have

Table 5

Geographic access and effective access with addition of CBHWs trained in CCM by study district and health facility*

District and health facility Total population
Geographic access,

no CCM
Effective access,

no CCM
CBHWs trained

in CCM
Potential geographic

access
Potential effective access,

ideal†
Potential effective access,

typical‡

Mulanje, Malawi
Mulomba 51,067 23% 8% 16 80% 65% 33%
Thuchira 34,072 65% 21% 11 99% 54% 36%
Bondo 21,670 28% 8% 9 100% 79% 40%
Mimosa 22,655 71% 21% 2 80% 29% 24%
Mpala 25,494 82% 40% 4 100% 58% 48%
Chambe 45,968 40% 13% 18 88% 61% 34%
Dzenje 8,583 86% 0% 1 100% 14% 6%
Kambenje 21,854 46% 18% 10 99% 70% 41%
Milonde 14,833 28% 9% 5 81% 62% 33%
Chinyama 23,109 72% 30% 5 87% 45% 36%
Total 269,305 50% 17% 81 90% 57% 35%
Bougouni, Mali
Keleya 25,515 56% 36% 6 73% 53% 44%
Domba 11,773 34% 4% 4 47% 17% 10%
Koumantou 28,542 44% 2% 5 61% 19% 9%
Faragouaran 15,086 54% 18% 3 60% 24% 20%
Bougouni-ouest 28,367 61% 13% 5 75% 27% 20%
Garalo 18,457 42% 13% 6 63% 34% 22%
Kologo 19,355 66% 4% 6 94% 31% 16%
Total 147,095 52% 13% 35 69% 30% 21%
Lufwanyama, Zambia
Bulaya 4,503 14% 13% 4 59% 58% 33%
Chikabuke 3,416 30% 11% 1 48% 29% 19%
Chinemu 11,585 21% 16% 2 79% 74% 42%
Fungulwe 5,345 23% 17% 2 70% 63% 38%
Kapilamikwa 5,800 14% 0% 2 74% 60% 27%
Lumpuma 6,107 26% 23% 6 70% 67% 43%
Mibenge 4,142 34% 0% 4 100% 66% 30%
Mibila 10,500 7% 0% 4 100% 93% 42%
Mukumbo 10,859 20% 16% 2 39% 35% 25%
Mukutuma 5,752 7% 0% 1 11% 4% 2%
Mushingashi 13,382 11% 2% 6 19% 10% 6%
Nkana 4,917 65% 31% 0 65% 31% 31%
Shimukunami 9,272 33% 18% 5 52% 38% 27%
St. Joseph’s 10,353 11% 8% 10 70% 67% 35%
St. Mary’s 13,866 5% 0% 10 91% 86% 39%
Total 119,799 18% 9% 59 63% 54% 30%

*CBHW = community-based health worker; CCM = community case management.
†CBHWs are always available and have all three drugs in stock 100% of the time.
‡CBHWs are available 75% of the time and have all three drugs in stock 60% of the time.
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limited alternatives for care and venturing on foot even 4 or
5 km to seek care is a significant time and resource gamble.
Our exploration of the potential contribution of CCM

showed that training CBHWs to provide case management
nearer to the home can reduce the geographic barriers for
those living beyond the traditional access areas. However,
the modeled results depended on the MOH implementation
plan, underscoring the need to ensure that CCM policy
makers, planners, and managers consider how to optimize
distribution and availability of CBHWs within defined target
areas. Furthermore, our study showed that under typical con-
ditions of CCM programming at scale CBHWs are not always
available because of other responsibilities or turnover and
stockouts can be common. Thus, the potential increase in
effective access from CCM is not fully realized. In Malawi
for example, CBHWs (HSAs) are encouraged by the MOH
to operate their village health clinics for at least two days per
week, in recognition of the other tasks HSAs are expected to
perform. In addition, although HSA basic training guidelines
request HSAs to reside in their catchment areas, this require-
ment is not consistently enforced, and hard-to-reach areas
targeted for integrated CCM (iCCM) tend to be the most
difficult to staff. The competing demands on HSAs’ time,
combined with the reality that many do not reside in their
catchment areas, limit the availability of case management at
the community level in Malawi. Policies that support avail-
ability of CBHWs to deliver CCM on a routine basis, includ-
ing for emergencies after hours and on weekends, are needed
to help protect against erosion of services.
Another challenge concerns medicine availability. At pre-

sent, iCCM programs in most settings are supported by part-
ners who provide additional inputs, such as medicines and
support to the government supply chain to improve medicine
availability at the community level. As a result, availability of
medicines for iCCM in areas wholly dependent on govern-
ment supply chain would in some settings likely be even lower
than the 60% we modeled. Strategies for supply chain man-
agement and effective human resources management for CCM
programs operating at scale are essential to optimize the
returns on investments in CCM.
We designed a simple, rapid method to measure effective

access to iCCM that can be conducted by program planners with
limited time and financial resources. Although more sophisti-
cated methods exist to precisely measure distance to a health
facility and to quantify other access barriers, they require addi-
tional human and financial resources and may be more diffi-
cult to communicate to decision-makers.19,20 Our experience in
Malawi demonstrated that the process of systematically con-
sidering access barriers for each village within a facility catch-
ment area was valued by district health officials and led to
areas not previously considered hard-to-reach being so identi-
fied and targeted for CCM (Chimuna T, unpublished data).
The study has limitations. The study settings were under-

serviced, rural districts of three countries in Africa where avail-
ability of facilities, trained staff, and supplies were probably
lower than typical. Governments often ask implementing part-
ners to program in under-served areas. The study was cross-
sectional and captured effective access at a single point in time
and from a supply perspective only. Collection of data at mul-
tiple time points would strengthen the reliability of an annual-
ized estimate. Estimates of distance and whether villages faced
physical or security barriers were based on reports by facility

staff, which may have underestimated the communities’ per-
spective. Furthermore, the quality of case management and
availability of essential supplies, such as timers, to provide case
management were not assessed. Other documented barriers to
effective access from the demand side, such as cultural, eco-
nomic, and social constraints, were not captured. Likewise, we
did not measure clients’ expectations. Experiencing an under-
staffed facility or a stockout of even one essential medicine
could discourage future care seeking for sick children, not only
by the family in question, but also by neighbors. In light of
the off-setting biases (relatively under-served districts versus
overestimations of access), the findings probably do represent
much of rural Africa.
This study demonstrates that access to case management

is much worse than officially estimated once the contribution
of physical barriers, staff availability and stockouts are
accounted. We also proposed a method to account for inter-
mittent barriers. In study areas, less than 50% of the popula-
tion had geographic access (i.e., lived within 5, 8, or 10 km of
a facility), and less than 20% had effective access. Our find-
ings highlight the important distinction between access to a
health facility and access to case management. Poorly staffed
and supplied facilities cannot save the lives of sick children,
and planning for curative services should look at how to
improve effective access for the total population, including
those who live within MOH-defined access areas. Although
CCM typically targets areas that do not have geographic
access, CCM can also be considered even in those areas near
to facilities to overcome other access barriers such as physical
barriers and limited staff availability. However, CCM will
only improve effective access if CBHWs are adequately dis-
tributed and supported.

ReceivedDecember 1, 2011.Accepted for publication February 24, 2012.

Acknowledgments: We thank the SC staff for participating in data
collection; the health facility staff for giving time and input into the
study; and Deborah Sitrin, Janani Vijayaraghavan, Davidson H. Hamer,
and Stefan Peterson for reviewing the manuscripts and comments.

Financial support: This study was supported by the Canadian Inter-
national Development Agency in Malawi and the U.S. Agency for
International Development in Mali and Zambia.

Disclaimer: The opinions expressed are those of the authors and do
not necessarily reflect the views of the Canadian International Devel-
opment Agency or the U.S. Agency for International Development.

Authors’ addresses: Tanya Guenther and Salim Sadruddin, Department
of Health and Nutrition, Save the Children, Washington DC, E-mails:
tguenther@savechildren.org. and ssadruddin@savechildren.org. Tiyese
Chimuna, Save the Children Malawi, Lilongwe, Malawi, E-mail:
tchimuna@savechildren.org. Bias Sichamba, Save the Children Zambia,
Kalulushi, Zambia. E-mail: biastwiza@gmail.com. Kojo Yeboah-Antwi,
Boston University School of Public Health, Boston MA., E-mail:
kyantwi@bu.edu. Bamody Diakite and Bamadio Modibo Save the
ChildrenMali, HamdallayeACI 2000, Bamako,Mali, E-mails: bdiakite@
savechildren.org and mbamadio@savechildren.org. Eric Swedberg and
David R. Marsh, Department of Health and Nutrition, Save the
Children, Westport, CT, E-mails: eswedberg@savechildren.org and
dmarsh@savechildren.org.

REFERENCES

1. You D, Jones G, Wardlaw T; on behalf of the United Nations
Interagency Group for Child Mortality Estimation, 2011. Levels
and trends in child mortality: 2011 Report. Available at: http://
www.unicef.org/media/files/Child_Mortality_Report_2011_Final
.pdf. Accessed September 14, 2011.

EFFECTIVE ACCESS TO CASE MANAGEMENT 83



2. Walker F, Black RE, 2010. Zinc for the treatment of diarrhea:
effect on diarrhea morbidity, mortality, and incidence of future
episodes. Int J Epidemiol 39: i63–i69.

3. Munos MK, Fischer Walker CL, Black RE, 2010. The effect of
oral rehydration solution and recommended home fluids on
diarrhoea mortality. Int J Epidemiol 39: i75–i87.

4. Evropi T, Al-Jilaihawi S, Woodward F, Ferguson J, Jhass A,
Balliet M, Kolcic I, Sadruddin S, Duke T, Rudan I, Campbell
H, 2010. The effect of case management on childhood pneu-
monia mortality in developing countries. Int J Epidemiol 39:
i155–i171.

5. Thwing J, Eisele TP, Steketee RW, 2011. Protective efficacy of
malaria case management for preventing malaria mortality in
children: a systematic review for the Lives Saved Tool. BMC
Public Health 11 (Suppl 3): S14.

6. Islam M, ed., 2007. Health Systems Assessment Approach: A How-
To Manual. Submitted to the U.S. Agency for International
Development in Collaboration with Health Systems 20/20, Part-
ners for Health Reformplus, Quality Assurance Project, and
Rational Pharmaceutical Management Plus. Arlington, VA:
Management Sciences for Health, 18–20.

7. Ministry of Health, Republic of Uganda, 2010. Health Sector Stra-
tegic Plan III 2010/11-2014/15. Available at: http://www.health
.go.ug/docs/HSSP_III_2010.pdf. Accessed September 29, 2011.

8. Rutherford ME, Mulholland K, Hill PC, 2010. How access to
health care relates to under-five mortality in sub-Saharan Africa:
systematic review. Trop Med Int Health 15: 508–519.

9. Jacobs B, Ir P, Bigdeli M, Annear PL, Van Damme W, 20112.
Addressing access barriers to health services: an analytical frame-
work for selecting appropriate interventions in low-income
Asian countries.Health Policy Plan [Epub ahead of print].

10. Ricketts TC, Goldsmith LJ, 2005. Access in health services research:
the battle of the frameworks. Nurs Outlook 53: 274–280.

11. McIntyre DI, Thiede M, Birch S, 2009. Access as a policy-relevant
concept in low- andmiddle-income countries.Health Econ Policy
Law 4: 179–193.

12. Chen L, Evans T, Anand S, Boufford JI, Brown H, Chowdhury
M, Cueto M, Dare L, Dussault G, Elzinga G, Fee E, Habte D,
Hanvoravongchai P, Jacobs M, Kurowski C, Michael S,
Pablos-Mendez A, Sewankambo N, Solimano G, Stilwell B,
deWaal A,Wibulpolprasert S, 2004. Human resources for health:
overcoming the crisis. Lancet 364: 1984–1990.

13. World Health Organization, 2011. World Health Statistics 2011.
Available at: http://www.who.int/whosis/whostat/2011/en/index
.html. Accessed September 29, 2011.

14. Mueller DH, Lungu D, Acharya A, Palmer N, 2011. Constraints
to implementing the essential health package in Malawi. PLoS
ONE 6: e20741.

15. Hamer DH, Ndhlovu M, Zurovac D, Fox M, Yeboah-Antwi K,
Chanda P, Sipilinyambe N, Simon JL, Snow RW, 2007.
Improved diagnostic testing and malaria treatment practices
in Zambia. JAMA 297: 22227–22231.

16. Moı̈si JC, Gatakaa H, Noor AH, Williams TN, Bauni E, Tsofa B,
Levine OS, Scott AG, 2010. Geographic access to care is not a
determinant of child mortality in a rural Kenyan setting with
high health facility density. BMC Public Health 10: 1–9.

17. Schoeps A, Gabrysch S, Niamba L, Sie’ L, Becher H, 2011. The
effect of distance to health-care facilities on childhood mortality
in rural Burkina Faso. Am J Epidemiol 173: 492–498.

18. Rutherford ME, Dockerty JD, Jasseh M, Howie SR, Herbison P,
Jeffries DJ, Leach M, Stevens W, Mulholland K, Adegbola RA,
Hill PC, 2009. Access to health care and mortality of children
under 5 years of age in the Gambia: a case-control study. Bull
World Health Organ 87: 216–224.

19. Noor AM, Zurovac D, Hay SI, Ochola SA, Snow RW, 2003.
Defining equity in physical access to clinical services using
geographical information systems as part of malaria planning
and monitoring in Kenya. Trop Med Int Health 8: 917–926.

20. Gabrysch S, Cousens S, Cox J, Campbell OM, 2011. The influ-
ence of distance and level of care on delivery place in rural
Zambia: a study of linked national data in a geographic infor-
mation system. PLoS Med 8: e1000394.

84 GUENTHER AND OTHERS


