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Although experimental trials often identify optimal strategies for improving community health,
transferring operational innovation from well-funded research programs to resource-constrained
settings often languishes. Because research initiatives are based in institutions equipped with
unique resources and staff capabilities, results are often dismissed by decisionmakers as irrelevant
to large-scale operations and national health policy. This article describes an initiative undertaken
in Nkwanta District, Ghana, focusing on this problem. The Nkwanta District initiative is a critical
link between the experimental study conducted in Navrongo, Ghana, and a national effort to
scale up the innovations developed in that study. A 2002 Nkwanta district-level survey provides
the basis for assessing the likelihood that the Navrongo model is replicable elsewhere in Ghana.
The effect of community-based health planning and services exposure on family planning and
safe-motherhood indicators supports the hypothesis that Navrongo effects are transferable to
impoverished rural settings elsewhere, confirming the need for strategies to bridge the gap between
Navrongo evidence-based innovation and national health-sector reform. (STUDIES IN FAMILY

PLANNING 2004; 35[3]: 161-177)

Mortality and fertility rates in rural West Africa are
among the highest in the world. Although research has
identified solutions to various maternal and child health
challenges, few findings have had any tangible impact
on national programs. Successful experimental studies
often fail to influence large-scale operations because the
resources that are directed to monitoring and evaluation
inadvertently produce nonreplicable service-delivery
capabilities. Consequently, research-based innovations
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are rarely expanded beyond their original target areas,
representing lost opportunities to apply research findings
to marginalized groups on a large scale (Simmons and
Shiffman 2003). Although rigorous experimental trials
that test health and demographic hypotheses are often
essential for informing advances in health policy, re-
sponding to policy questions in this manner is inherently
problematic; research that is designed to measure pro-
gram impact often requires unique and sophisticated in-
stitutional capabilities, thus compromising the relevance
of such results to broader policy. This article considers
the results of transferring a community health program
from a well-funded research setting to a more typical
resource-constrained rural health district in Ghana. Pre-
vious studies explore the process of this program trans-
fer and how it relates to the prospects for organizational
change within the national Ministry of Health (MOH)
(Phillips et al. 2003).

Launched in 1999, Ghana’s Community-based Health
Planning and Services (CHPS) Initiative currently oper-
ates at varying levels in 104 of the country’s 110 districts.
CHPS is derived from policies designed to scale up les-
sons from the Navrongo Health Research Centre’s
(NHRC) Community Health and Family Planning Project
in rural northern Ghana—an experimental study con-
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ducted since 1993. Essentially, CHPS involves shifting
health services from centrally located delivery points to
remote, village-based facilities. Individual communities’
assumption of responsibility for mobilizing traditional
social institutions, local resources, and volunteer labor
is a major component of CHPS’s success. CHPS opera-
tions research initiatives are dispersed throughout Ghana,
accompanied by programs of exchange and replication.
This decentralized process, based on communal values
and decisionmaking, is designed to increase health equi-
ty in rural areas by translating local research innovations
into national policy implementation.

The Nkwanta District, in Ghana’s Volta Region, has
pioneered the implementation of the national CHPS ini-
tiative. The hypothesis being tested in Nkwanta assumes
that operations developed and evaluated in an experi-
mental setting can be transferred to and have an impact
in typical rural settings with limited resources for health
services and research. Testing this hypothesis represents
a trial of the “Hawthorne Effect,” which is often cited as
the primary rationale for rejecting the relevance of exper-
imental results to large-scale program operations. Ad-
dressing the Hawthorne hypothesis requires unobtru-
sive, low-cost research on the replicability of experimen-
tal findings and the sustainability of the scaling-up
process (Phillips et al. 1984; Phillips 1988 and 1990;
Nyonator et al. 2003)."

The Navrongo experiment, which was based on a
rigorous experimental study, enabled researchers and
health administrators to derive causal inferences about
the impact of experimental project interventions in
Ghana's Kassena-Nankana District. The Nkwanta initia-
tive examines the plausibility that the effects of the Nav-
rongo experiment are robust in a similarly isolated, al-
beit nonresearch setting. As a critical link between the
experimental study in Navrongo and the national CHPS
scaling-up effort, Nkwanta’s experience argues less for
the results than for the process itself. Nkwanta’s district-
level survey can be understood best as a plausibility as-
sessment, designed to test the transferability of the Nav-
rongo model, rather than as an evaluation intended to
establish causality. If variable intensity and duration of
exposure to the CHPS program produce a dose-response
relationship, claims of plausibility are strengthened (Ha-
bicht et al. 1999). If observed CHPS effects are consistent
with those of the Navrongo experiment, stakeholders have
a compelling basis for asserting that program effects ob-
served in Navrongo are not to be attributed to Hawthorne
effects, but are indeed replicable in other cultural and
ecological zones. This article discusses the effect of CHPS
on Nkwanta’s family planning and safe-motherhood in-
dicators as an example of the successful application of
the Navrongo model in other districts in Ghana.
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The Navrongo Experiment

Since the 1978 Alma Ata Conference, which focused on
expanding access to affordable, high-quality preventive
and primary care, “Health for All” has become a central
pillar of Ghana’s national strategy (Adjei et al. 2002;
Ghana Health Service 2002; Akosa et al. 2003). In 1990,
however, despite more than a decade of commitment to
this policy, universal coverage remained a distant dream;
more than 70 percent of all Ghanaians were living in ru-
ral areas that were at least 8 kilometers from a health-
care facility. At the turn of the millennium, infant mortal-
ity rates in rural areas were 50 percent higher than those
in urban settings (MOH 1998). Throughout the country,
inadequate roads and transportation maintain marked
inequities in access to care.

Although a broad political consensus has existed
throughout the post-Alma Ata era with regard to the
need for community-based health services, the relative
merits of alternative approaches to developing such a
system of care have been the subject of ongoing discus-
sion and debate. One view, represented by the UNICEF-
sponsored “Bamako Initiative,” emphasized the poten-
tial benefits of mobilizing traditional chieftaincy, lineage,
and social network systems for convening health com-
mittees, recruiting volunteers, and maintaining basic
pharmaceutical supply kits. Community governance
provides low-cost mechanisms for dispensing essential
drugs, maintaining revolving accounts, and providing
essential health services (Knippenberg et al. 1990). Vol-
unteer programs have had a long legacy of international
support, but the full range of preventive and curative
care, such as safe-motherhood interventions, antibiotic
therapy, comprehensive family planning, and other es-
sential services require technical expertise that only
trained health professionals can provide (Amonoo-Lart-
son 1981; Agyepong and Marfo 1992; Agyepong 1999).
For this reason, volunteer services were controversial.
The feasibility of placing nurses in community locations
was also debated, because facilities for resident clinical
services were not available, and the cost of establishing
sustainable community operations was prohibitive,
given available resources.

The MOH launched an experimental study to identi-
fy practical means of overcoming operational constraints
to effective community-based care. The implementation
process would generate a functioning prototype of com-
munity services for statistical evaluation. Phases were
designed to develop a service model, to extend it to com-
munities throughout Kassena-Nankana District, and to
test its impact on fertility and mortality.

Launched in 1993 in Kassena-Nankana, an impover-
ished rural district of northern Ghana, the Navrongo ex-



periment examines the relative mortality and fertility im-
pact of mobilizing two sets of existing resources. The Min-
istry of Health dimension reorients existing workers to
community-based health care. With this new training,
nurses—known as community health officers—are rede-
ployed to village resident locations.? The zurugelu (“from-
the-people”) dimension aims to mobilize the previously
untapped cultural resources of chieftaincy, social net-
works, and village gatherings in order to promote com-
munity accountability, volunteerism, and investment in
health services. Because these two dimensions can be im-
plemented independently, jointly, or not at all, a four-cell
experiment is implied by the design (Binka et al. 1995).

During the pilot phase (see Nazzar et al. 1995), con-
veniently located clinics, known as community health
compounds, were constructed by volunteers in pilot vil-
lages. Operating from the compounds, nurses were
trained and equipped to provide outreach service de-
livery at the client’s doorstep in 90-day coverage rounds.
Health services, encompassing a wide range of curative
and preventive care, included comprehensive family
planning services and follow-up. In addition, commu-
nity health officers supervise traditional birth attendants,
assist in uncomplicated deliveries, and conduct commu-
nity diplomacy and communication activities to promote
CHPS services.

The objective of the pilot phase was to build legiti-
macy, understanding, and support for family planning
and reproductive health services by accessing male so-
cial networks. Volunteers were recruited and trained to
provide outreach services, including education, referrals,
and a limited range of health services. This arm of the
study involved both convening a community health
committee constituted by the council of chiefs and el-
ders and conducting durbars (regular community fo-
rums), to encourage open dialogue regarding health and
family planning services.

The pilot set the stage for a factorial experiment de-
signed to assess the impact of the proposed configura-
tion of care (Binka et al. 1995). By 1996, the Navrongo
experiment was fully functioning as a districtwide study.
Preliminary results reported in 1998 indicated that the
core strategies were working (NHRC 1998). By the end
of 1999, fertility decline was evident. Baseline total fer-
tility rates of 5.5 births per woman of reproductive age
were decreased by nearly one birth where community-
nurse posting occurred in conjunction with community
mobilization (Debpuur et al. 2002). Child-survival effects
were seen as well. Although neonatal mortality has not
been affected by project activities, and effects on infant
mortality are not significant, posting nurses to rural com-
munities was associated with a 50 percent reduction in
the odds of childhood mortality (Pence et al. 2001).

The Transfer of Innovation

Success in Navrongo stimulated the implementation of
various activities in Nkwanta District.? The ten Ministry
of Health regional directors were informed of progress
in Navrongo and invited to review implications of the
project for operational change. To build consensus for
adopting the Navrongo model, arrangements were made
for the entire Nkwanta District health management team
(DHMT) to observe the project firsthand. This step was
critical because Ghanaian social norms place a high value
on communal values and collective decisionmaking. In
the case of the Nkwanta DHMT, the nurses were initially
apprehensive because community posting was viewed
as a personal sacrifice entailing considerable risk to fam-
ily life, comfort, security, and social relations. Moreover,
the logistics required to launch community-based services
seemed daunting, because adopting this new approach
would add substantially to the nurses” workload rather
than simply replace or restructure existing functions.

These concerns were assuaged by direct exchange
between peer counterparts in Navrongo and Nkwanta.
Practical field demonstration of service operations intro-
duced the Nkwanta DHMT to the innovative elements
of the Navrongo model and assured them of the feasi-
bility and importance of reorienting health-service de-
livery accordingly.* This profound understanding of the
Navrongo model could not have been realized in a class-
room environment. Following one week of intensive joint
community service delivery, Nkwanta staff began plan-
ning the implementation of a pilot in their home district.

In 1998, soon after this exchange, the Ministry of
Health convened the first of a series of “National Health
Forum” conferences for disseminating results and re-
viewing the progress of the Navrongo experiment. All
110 district health management teams were invited to
the forum, together with regional health administrators
and directors of MOH divisions in Accra, comprising
the country’s entire senior health policy and implemen-
tation staff. Participants engaged in an open debate re-
garding the implications of the Navrongo experience for
national policy. Some participants argued that the
unique institutional resources in Navrongo were fun-
damentally responsible for the program’s success and
that when replicated in more typical rural settings, its
impact would diminish. Others asserted that the pro-
cess of observing staff, measuring results, and interact-
ing with communities had subtle and nonreplicable ef-
fects arising from the tendency of participants to view
research activities as tantamount to supervisory over-
sight. This interchange suggested that evidence of the
program’s impact in Navrongo alone would not suffice
to mobilize the political will essential for scaling up.
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Although agreement was reached regarding the pro-
gram’s impact on health-seeking behavior and outcomes,
its application in other contexts remained untested. Se-
nior officials emphasized the need for a project that would
serve as a logical intermediate link between Navrongo’s
sophisticated research site and the resource-deprived set-
tings that are more typical of rural areas of Ghana.

Establishing the credibility of Navrongo’s results ul-
timately required testing the feasibility and impact of
this approach in other settings where realistic resource
constraints would apply, typical administrative systems
would prevail, and complex and diverse social condi-
tions would require creative solutions. In responding to
these challenges, Nkwanta District pioneered the imple-
mentation of a national program to scale up the Navron-
go model.’

The Nkwanta Setting

Nkwanta District, which spans more than 5,500 square
kilometers, is the poorest and most remote district in the
Volta region (see Figure 1). Ranking among the most im-
poverished districts in Ghana, its economy is dominated
by subsistence agriculture and fishing. The district lacks
paved roads, electrical power, telephones, and FM radio
reception. The population has no access to pipe-borne
water, depending primarily on boreholes and hand-dug
wells for drinking water. Development is limited by low
levels of educational attainment. Health services are ru-
dimentary, and a single physician serves the district’s
187,000 residents. Statistics on health status in the dis-
trict are indicative of the profound effects of isolation
and poverty on the residents’ well-being. The high
prevalence of measles, malaria, and other communicable
diseases is compounded by the inaccessibility of health
facilities. The district is characterized by a high rate of
infant mortality attributed to preventable causes. Wa-
ter-borne diseases, such as schistosomiasis and guinea
worm, are endemic.

Although a small hospital was established in Nkwan-
ta by 1997, health facilities were grossly inadequate.
Only four health-care delivery points functioned in three
of Nkwanta’s subdistricts, and there was no district hos-
pital; the remaining two subdistricts had neither private
nor public health-care facilities. Staff were typically de-
ployed to clinics situated far from most communities, and
outreach services were sporadic and poorly managed.
Both family planning and childhood immunization cov-
erage in Nkwanta were persistently low, and approxi-
mately 25 percent of all children younger than five suf-
fered from severe malnutrition.
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Figure 1 Kassena-Nankana District in Upper East Region
and Nkwanta District in Volta Region relative to the other 108
districts and eight regions of Ghana
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Nkwanta DHMT data from 1996 indicate that only
11 percent of the district’s newborns received diphthe-
ria-pertussis-tetanus immunization; bacille Calmette-
Guérin (BCG) coverage was only 21 percent; and measles
coverage was just 22 percent (Nyonator 1996). Family
planning practice was rare—a conclusion that has been
confirmed by routine service-provision data, as well as
survey data from 2000 indicating that the prevalence of
modern contraceptive use was just above 3 percent. In
the three years prior to the launching of CHPS, an aver-
age of eight maternal deaths was reported each month,
implying a maternal mortality rate well in excess of 1,000
deaths per 100,000 live births.

Although both Navrongo and Nkwanta lack a mod-
ern economy and experience profound isolation from
modern institutions and secular government, the districts
differ markedly with regard to their culture and ecol-
ogy. Whereas Navrongo has two ethnolinguistic groups,
each residing in dispersed settlement areas of geographi-
cally contiguous zones, Nkwanta settlement patterns are
clustered by hamlet, each with multiple ethnolinguistic



groups. As many as five languages may be spoken in a
single village, with each group led by its own chieftaincy
and lineage system. This linguistic diversity presents
unique challenges for efforts designed to encourage be-
havioral change and for health education. Finally, where-
as Navrongo has extensive resources for equipment and
logistics support embedded in its research protocol, Nk-
wanta’s less-sophisticated institutional capacity is more
typical of district health systems in other rural districts
of Ghana.

The Community-based Health Planning
and Services Initiative

Introducing community health services is a complex pro-
cess involving the establishment of new work routines,
supervisory systems, and modes of work. A rigorous
regimen of strategic planning was created to clarify criti-
cal steps and milestones required for making the transi-
tion. In 1998, the planning process was launched by de-
ploying service-implementation teams from Nkwanta to
Navrongo, where they worked for two weeks as counter-
parts to colleagues who had already launched the pro-
gram. The Navrongo orientation was designed to dem-
onstrate practical means of mobilizing community action,
developing resources, and planning operations. The ori-
entation focused on clarifying low-cost strategies for or-
ganizational change in Nkwanta. This process was instru-
mental not only in facilitating the programmatic shift in
Nkwanta but also in providing the Nkwanta DHMT with
amodel for guiding the national scaling-up initiative.

Implementation Milestones

Beginning in a single geographical work zone, commu-
nity-based health planning and services activities were
phased in over time. As additional resources were ac-
quired and community commitment emerged, more
zones were introduced. Completing the CHPS agenda re-
quires the achievement of six milestones: planning, com-
munity entry, construction of a community health com-
pound, procurement of essential equipment, training and
deployment of community health officers, and mobili-
zation of volunteers.

Preliminary Planning

The CHPS process is launched by grouping communi-
ties into “zones” or service catchment areas to which
nurses are eventually assigned.® In the case of Nkwanta,
attention was focused on developing the optimal con-
figuration of work areas, given the ecology of the area,

access to roads and trails, and access to health facilities.
Although initially only seven nurses were available for
community posting, 16 zones were identified through
the mapping and enumeration process. Social and health
profiles were developed for each zone, detailing ethnic
composition, languages spoken, common traditional
practices, and prevalent disease patterns. These profiles
were used as the basis for assigning implementation pri-
ority to the most deprived areas, as evidenced by high
levels of maternal mortality and communicable disease,
as well as relative inaccessibility to clinical care. This stra-
tegic decision represented an important deviation from
the Navrongo model, in that Nkwanta’s CHPS zones
were delineated in ways that excluded communities ly-
ing in close proximity to fixed health-service facilities.

Community Entry

“Community entry” refers to the process of meetings,
dialogue, and diplomacy involved in launching CHPS.
Nkwanta’s process of mobilizing community participa-
tion required overcoming a number of obstacles that had
not been encountered in Navrongo. Because of the com-
plexity of ethnic composition in the district, a zone might
have as many as five languages, multiple chiefs, and het-
erogeneous patterns of community leadership and social
structure. The Navrongo approach of deferring solely
to traditional leaders as organizers of community action
was, consequently, not appropriate in the Nkwanta set-
ting. Instead, leaders were identified among elected of-
ficials, teachers, and clerics. Traditional leaders were in-
volved in honorific rather than organizing roles. Durbars
were convened to introduce the various components of
CHPS. These meetings, which involve drumming, danc-
ing, speechmaking, public debate, and open discussion,
played an integral role in building consensus and, ulti-
mately, in fostering community ownership of the program.

Community Health Compound Construction

CHPS draws on community involvement and owner-
ship to organize the construction or renovation of facili-
ties to be used as service points for community-based
health care. This effort generally involves convening
councils of chiefs and elders and forming liaisons with
community leaders to mobilize community volunteer
labor for clinic construction. These clinics, referred to as
community health compounds, become the residence of
the community health officers who are relocated from
subdistrict clinics to the village health compounds.
Nkwanta’s extreme poverty could have slowed the
pace of CHPS implementation in the district. However,
the provision of temporary facilities and mobilization of
community volunteers to work on renovations facilitated
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the timely initiation of community health officers’ serv-
ices. As resources were gathered for community health
compound construction, priority was given to commu-
nities that had launched the program in makeshift fa-
cilities. In this manner, resources for construction were
used as an incentive to galvanize community commit-
ment and action. Some communities pressed for district
development funds; others approached local and na-
tional nongovernmental agencies for support.

Procuring Essential Equipment

In most rural areas of Ghana, households are geographi-
cally dispersed, and nurses must have motorbikes in or-
der to provide doorstep services. Even where motorbikes
are not available, however, interim CHPS operations can
be launched if the population surrounding the commu-
nity health compound is relatively densely settled.

Deployment of Community Health Officers

As a Ghana Health Service employee, a community health
officer is assigned to the community less as a member
of the central health bureaucracy than as a member of
the community itself. At the time CHPS was launched
in Nkwanta, many community leaders viewed the prom-
ise of a resident nurse as an incentive for collective ac-
tion. Through dialogue and negotiation, two communi-
ties agreed to provide free access to two abandoned
buildings that could be renovated at community expense
and used as interim community health compound facili-
ties. The DHMT contributed two motorbikes as well as
basic health-care supplies and equipment. The pilot phase
involved both gauging community and staff reactions
to the program and identifying areas for improvement.
Once services were established, pilot communities served
as orientation sites where other community members
could observe CHPS in action, develop plans to spread
the program, and begin the process of identifying re-
sources essential for CHPS operations. In this respect,
community demand for CHPS has defrayed the core
costs of compound construction.

National planning for CHPS indicates that although
there are approximately 5,300 zones in Ghana, only 2,000
trained nurses are available for deployment. Although
this gap in supply and demand indicates the necessity
of evaluating and restructuring nurse training programs,
immediate strategies are needed to minimize staff turn-
over and increase recruitment. Nkwanta has explored
strategies for improving communications systems to fa-
cilitate the community health officer’s work and miti-
gate her isolation. The use of donor-supported radio—
telephones has been shown to raise staff morale and
service quality in Nkwanta. Community health officers
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can seek advice about complex cases from one another
and from district hospital staff. Rather than traveling for
as long as five hours by motorbike to consult the doctor,
community health officers can rely on their radio—
telephones to determine whether a particular client’s
health situation warrants referral.

Volunteer Selection, Training, and Deployment

Following their recruitment by village health commit-
tees, volunteers complete a six-week course in commu-
nity health mobilization that emphasizes the promotion
of family planning and reproductive health among men.
Implementing the program involves convening a durbar
to celebrate the introduction of volunteer services, edu-
cating communities about referral services, and linking
volunteer-based services with community health offic-
ers’ activities and clinical services at subdistrict health
centers and district hospitals.

When equipped with supplies and medication, vol-
unteers often provide services that extend well beyond
the limit of their training and clinical qualifications. Con-
sequently, the “Bamako Initiative” approach to volun-
teer involvement that was promoted in Navrongo has
been radically modified by the Nkwanta DHMT. Al-
though Nkwanta’s approach includes volunteers as key
players, their role is focused exclusively on providing
essential support to community health officers through
health education, communications, and logistics man-
agement. This revised approach was introduced explic-
itly to minimize the likelihood that volunteers would
substitute their clinical interventions for those of more-
qualified paramedical staff, thereby undermining com-
munity residents’ positive health-seeking behavior.

The Nkwanta process of adapting Navrongo’s strat-
egies to local needs produced an operational design that
differs slightly from the parent model, but that is nev-
ertheless guided by common principles of improving ac-
cess, extending the range of health-care options, enhanc-
ing service quality, and building the social compatibility
of the system of care.

The Nkwanta District Evaluation Survey

The Nkwanta approach to phasing in the CHPS initia-
tive generated variance in service coverage that is used
here to assess the impact of service in areas covered by
the CHPS program relative to health-seeking behavior
and outcomes in areas it does not yet serve. A survey
was conducted in 2002 to provide a low-cost appraisal
of the impact of the Nkwanta approach to implement-
ing CHPS.



Data Collection

Under an initiative created by the World Health Organ-
ization, district and regional technical teams through-
out Ghana have been trained to assess family planning
practice, immunization coverage, and health-seeking be-
havior in a “30-cluster survey” approach. This proce-
dure, which is known as the “rapid survey method,” has
been promoted as an inexpensive scientific means of
evaluating the impact of family planning programs, ma-
ternal health initiatives, expanded programs in immu-
nization, and initiatives focused on health care for chil-
dren (Lemeshow and Robinson 1985; Frierichs and Tar
Tar 1989). Originally developed for applications in Asia,
the rapid survey method has been used for descriptive
epidemiological and sociodemographic assessments,
with a limited application to formal evaluation of the
impact of service-system change on health and family
planning. CHPS has been designed to adapt the method
for evaluating the effects of exposure to program com-
ponents on changes in provision and use of services, cov-
erage, and health outcomes.

In October 2002, Nkwanta District served as a demon-
stration ground for the development and testing of a mon-
itoring and evaluation instrument for advanced CHPS dis-
tricts. The CHPS survey tool included a household ques-
tionnaire and an individual questionnaire directed at all
women aged 15-49 living in the selected households.

The survey aimed to evaluate covariance of expo-
sure to CHPS and change in health-seeking behavior and
health knowledge and outcomes. For the purposes of the
district evaluation, 60 clusters were randomly selected
by probability proportionate to size, with enumeration
areas acting as the unit of analysis or cluster. Prior to
cluster selection, the list of enumeration areas was strati-
fied by subdistrict to ensure geographical distribution
and to minimize standard error. Interviews were admin-
istered to 891 heads of household, 1,064 women aged
15-49, and 180 community leaders, health officials, and
school personnel.

Dependent Variables

Although the CHPS initiative targets a broad range of
preventive and clinical services, the following analysis
focuses exclusively on family planning and safe-mother-
hood indicators. Because Demographic and Health Sur-
vey (DHS) and management information systems data
from Nkwanta suggest low prevalence of family plan-
ning knowledge and use and high rates of maternal mor-
tality and morbidity prior to the introduction of CHPS,
these areas have been critical priorities of the district
health management team.

Safe-motherhood Indicators

This analysis examines the effect of exposure to CHPS
on safe-motherhood practices among respondents who
reported having experienced a pregnancy within the past
five years. Safe motherhood, for the purpose of this an-
alysis, is defined as receiving maternal health services
from a trained health professional. The Ghana Health
Service defines “trained health professional” as a doc-
tor, nurse, community health officer, or midwife; neither
trained nor untrained traditional birth attendants are in-
cluded in this definition. Logistic regression was used to
model how CHPS exposure and other relevant factors are
associated with three indicators of safe-motherhood ser-
vices: antenatal care received from a trained health pro-
fessional during the most recent pregnancy;” assistance
received from a trained health professional during the
most recent delivery; and postnatal care received from a
trained health professional after the most recent delivery.®
Three corresponding logistic regression models assess the
effect of CHPS exposure on health indicators, adjusting
for the possible confounding effects of the respondent’s
background characteristics, household-wealth indica-
tors, and cluster distance to the nearest health facility.

Family Planning

All women included in the sample were asked the ques-
tion: “Do you know of any methods to delay or prevent
pregnancy?” Interviewers then asked respondents to list
all the methods they know. Those who knew of a meth-
od were asked if they were currently practicing contra-
ception. A binomial regression model assesses the ef-
fect of CHPS exposure on knowledge of family planning.
Multinomial regression models are then employed to ex-
amine the effect of living in a CHPS zone on contracep-
tive use and nonuse, relative to the odds of not know-
ing about a method, controlling for geographic, demo-
graphic, and socioeconomic characteristics.

Covariates

Exposure to CHPS

Exposure to the CHPS program is defined as a dichoto-
mous dummy variable for the location of clusters rela-
tive to CHPS service zones where the program was ei-
ther functioning or not yet implemented. This discrete
exposure indicator is used, even though number of
months of exposure to the program varies by CHPS
zone. Table 1 displays duration of program exposure in
the eight CHPS zones that were surveyed in Nkwanta
District. As the timeline illustrates, discrete indicators
of exposure time to CHPS captures most of the zone-
specific effect.
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Moreover, as Table 1 illustrates, exposure to CHPS
was skewed in that 70 percent of the sample was unex-
posed to the program at the time of the survey. Further
complicating the estimation of exposure, DHMT super-
visors launched CHPS in two of the eight exposed zones,
only to suspend operations subsequently when it became
apparent that readiness for the program was lacking and
community involvement in building the community
health compound was not progressing. One of these
zones (Tinjase / Azua) had reinitiated services by the sur-
vey date, whereas the Sibi zone did not resume services
until after October 2002.

Preliminary analyses (not shown) treating months as
a categorical predictor confirmed that the association be-
tween longer duration of the program and the odds of
receiving safe-motherhood care was nonlinear with re-
spect to duration of CHPS. Substantial heterogeneity was
observed even though odds ratios for each of the eight
exposure groups were almost always greater than one
at statistically significant levels relative to those unex-
posed to the program, controlling for geographical re-
moteness and relevant demographic and household-
wealth variables. Additionally, because all women in the
17-month, 25-month, and 57-month groups had received
antenatal care, months could not be used as a categori-
cal factor for exposure. Finally, although duration rep-
resents one measure of exposure, it does not reflect the
relative intensity of the program in terms of visits per
month, training of the community health officers, or sup-
plies available across communities or over time.

One advantage of analyzing CHPS as a dummy vari-
able is that it allows assessment of the overall effect of
the CHPS program that could be useful to health policy-

makers in other districts. Because intensity of service and
adoption of the program inevitably vary among com-
munities in a research setting that is not controlled, ex-
amining the average effect of CHPS in Nkwanta District
approximates a realistic outcome of implementing the
program in other settings.

A fundamental limitation of this dichotomous des-
ignation for CHPS is that safe-motherhood behaviors are
reported for pregnancies that occurred during the five
years preceding the survey. All but one of the CHPS
zones were exposed to the program for between one and
two years, however. Although the argument might be
made that an effect of CHPS might reflect baseline dif-
ferences between CHPS and non-CHPS areas with re-
spect to safe motherhood, an analysis comparing the in-
dividuals in the area that had benefitted from 57 months
of the CHPS program with individuals who had not
been exposed to the CHPS program suggests that such
a circumstance is not likely to be the case. For postnatal
care and delivery attendance, the odds ratios for women
exposed to CHPS for 57 months were 7.28 (confidence
interval [CI] 3.37-15.71) and 2.75 (CI 1.08-7.03), respec-
tively, relative to women having no exposure to the pro-
gram, controlling for distance, demographic, and house-
hold-wealth variables. Thus, strong results from the
57-month zone suggest that the observed effects of CHPS
are more likely to be underestimates of the effect that
would be expected if all women had been exposed for
the entire five years.

Distance to Nearest Health Facility

The distance to the nearest health facility represents a
potential confounding factor because CHPS zones were

Table1 Months of exposure to community-based health planning and services initiative, by zone, Nkwanta District, Ghana
1998 1999 2000 2001 2002
Zone January | July January | July January | July January | July January | July | October
i January 1998—date of survey
Bonakye/Agou-Fie (57.01 months)
September 1999— September 2002
Tinjase/Azua September 2000 —date of survey
(12.03 months) (0.99 months)
Keri September 2000—date of survey
(24.99 months)
Sibi October 2000—April 2002
(17.98 months)
- January 2001—date of survey
Kecheibi (20.98 months)
. January 2001—date of survey
Bontibor (20.98 months)
January 2001—date of survey
Obanda (20.98 months)
May 2001—date of survey
Nyambong (17.03 months)
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selectively designated in remote areas. For each cluster
included in the sample, distances to the nearest station-
ary health facilities and community health compound
were measured by odometer. Because the objective of
this analysis is to determine whether the CHPS program
is associated with access to health services, this variable
represents the distance to the closest dispensary, sub-
district health center, or hospital. Distances to the near-
est community health compound are not included in this
measure because this distance would duplicate the CHPS
independent variable.

Age

Demand for and acceptance of antenatal care may covary
with the age of the mother. For example, women who
have experienced obstetric complications may be more
likely to seek antenatal care for subsequent pregnancies,
and multiparous women tend to be older. In this case,
cross-tabular analysis of antenatal care by age of mother
indicates that a higher proportion of younger women
received antenatal care when compared with their older
counterparts.

Ethnicity

Ethnolinguistic identity was included in the model to
ensure that the effect of exposure to CHPS on health-
seeking behavior was not being confounded by cultural
factors associated with tribal affiliation or ethnic back-
ground. Of the 15 tribes and ethnic groups reported by
female survey respondents, Ewe and Kokomba were
most prevalent, with all others representing less than 5
percent of the total sample. Approximately 30 percent
of all Kokomba and women of “other” ethnicities in the
sample were exposed to CHPS, whereas slightly more
than one-fifth of Ewe women in the sample were ex-
posed to the program. Anecdotal evidence suggests that
the Kokomba are culturally unique in terms of health-
seeking attitudes and practices. For example, Kokomba
women are historically expected to give birth alone in a
room, because pleas for help are perceived as evidence
of conjugal infidelity. In addition, the Kokomba are pur-
portedly more averse to accepting medical advice or care
from providers of a different background than are indi-
viduals of other ethnicities.

Religion

Cross-tabular analysis of safe-motherhood data suggests
that a higher percentage of Christian and Muslim respon-
dents received safe-motherhood care, compared with
women reportedly practicing traditional religion or no
religion. The analysis also indicates that women in the
latter two categories were more likely than Christian or

Muslim women to receive CHPS program services. As
with ethnicity, the religion variable is included in the
model to ensure that religious affiliation is not confound-
ing the effect of CHPS on safe-motherhood practices.

Educational Attainment

Only 3 percent of the women interviewed reported hav-
ing received a secondary or higher education. Therefore,
this variable was collapsed into a dummy representing
no education versus primary education or higher. The
effects of education and literacy on health knowledge,
practices, and outcomes have been well documented in
social research (Cochrane et al. 1980).

Socioeconomic Indicators

Because the majority of rural households are not engaged
in Ghana’s formal-sector economy, household wealth
was not assessed by monetary income measures. Instead,
household surveys collected information on various
proxies for wealth, including building materials used for
the roof, floor, and walls of the house; access to a toilet
facility; type of fuel used for cooking; and ownership of
a bicycle, radio, or television. All housing construction
indicators were collapsed into dichotomous factors to
distinguish households that represented the extremely
poor from those that were better off. Because they are
shared resources, wealth indicators such as safe water
source, toilet facility, and electric lighting may be more
indicative of community-level development than they
are of household wealth. Wealth indicators with the
greatest variance between CHPS and non-CHPS groups
were selected for inclusion in the regression models. In
addition, the employment variable captures respondents
who reported either being employed or earning money.
Because a woman'’s access to economic resources can have
a significant impact on whether she seeks health care
for herself and her children, this variable is included as
a proxy for the respondent’s level of autonomy.

Design Limitations

Whereas true experimental designs are ideal in the con-
text of operations research, applying such methodologies
in field intervention studies is often problematic. The ran-
dom selection of units of observation and subsequent
assignment of these units to experimental and control
groups is often precluded by ethical, logistic, adminis-
trative, and political considerations. Even when random-
ization is feasible, control over the timing, intensity, and
duration of field-based interventions may be under-
mined by unanticipated circumstances that arise in some
or all of the study communities (Fisher et al. 1985).
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Because resource limitations in Nkwanta prevented
districtwide CHPS implementation, purposive selection
of priority zones for the initiative was based, as noted
above, on zones’ relative remoteness and inaccessibility
to essential services. The rationale for this strategy, in
light of the program’s limited funding, was to reach the
district’s most deprived, marginalized communities. Dif-
ferences in the pace of implementation consequently
provided areal variance in exposure to CHPS that could
be exploited for gauging the impact of the initiative. Al-
though statistical adjustment has addressed a number
of exogenous factors, including distance to the nearest
health-care facility and educational attainment, other
biases may not have been detected. In the case of the
Nkwanta District Evaluation Survey, although the du-
ration of program exposure could be determined rela-
tively precisely, fundamental problems arose with endo-
geneity. Because the program targeted zones according
to hypothesized patterns of adversity, an inherent bias
exists in the design. Unmeasured factors that led district
administrators to designate localities as “deprived” (and
therefore entitled to priority status) may underestimate
the effect CHPS has on knowledge and reported behav-
ior. Other community-level characteristics such as gen-
der norms and the degree of political will and mobili-
zation to support community-based efforts to provide
health care may also contribute to endogeneity.

Individuals residing in CHPS and non-CHPS areas
did not necessarily possess comparable preintervention
health-related knowledge and may not have shared com-
mon modes of health behavior. If the model indicates,
however, that the predictive effect of a CHPS variable
is not diluted by controlling for factors typically associ-
ated with health-seeking behavior, such as education,
religion, wealth, age of mother, or proximity to the near-
est Ghana Health Service medical facility, this finding
would support the hypothesis that CHPS has effectively
delivered health services to Nkwanta’s more remote com-
munities. If positive outcomes are associated with CHPS
exposure despite the detrimental social, economic, and
demographic factors that are believed to counteract in-
tervention effects, a plausible argument can be made that
CHPS strategies are successful even in the context of rela-
tive deprivation.

Sample Characteristics

Characteristics of the sample are shown in Table 2. As
expected, CHPS communities were more geographically
remote than non-CHPS communities (see Table 3). Com-
parison of mean distances to nearest health facility for
households located in non-CHPS and CHPS zones shows
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Table 2 Household characteristics of the Nkwanta District
Evaluation Survey sample, Nkwanta District, Ghana, 2002

Characteristic Non-CHPS CHPS Total
Number of households 651 240 891
Number of female respondents 772 292 1,064
Number of children younger than five 887 339 1,226
Total household population 4,262 1,496 5,758
Mean household size 6.55 6.23 6.46
Mean number of children younger

than five per respondent 1.15 1.16 1.15
Mean age of household head 44.36 43.54 44.13
Female-headed households (percent ) 5.56 5.93 5.66

that CHPS villages, relative to non-CHPS villages, are
farther away from the closest clinic, health center, or hos-
pital. On average, women in CHPS zones lived more than
8 kilometers farther from the closest static Ghana Health
Service facility than women residing in non-CHPS ar-
eas. Women in CHPS areas were also less likely to have
a regularly scheduled market in their community. Fe-
male respondents in CHPS areas were less likely to have
received a primary education but were more likely to
report either being employed or earning money com-
pared with their counterparts in non-CHPS areas. On the
whole, the household-wealth characteristics analyzed at
the individual level confirm that Nkwanta District’s pop-
ulation is generally deprived: fewer than half of women
surveyed came from households with a safe water source,
such as a well or borehole; 29 percent came from house-
holds that used any type of toilet; 14 percent came from
households with electric lighting; and 8 percent came
from households that had access to any type of motor
vehicle.

Results

Table 3 presents a comparison of the characteristics of
831 women from CHPS and non-CHPS areas who re-
ported having been pregnant in the past five years.” The
table shows that similar proportions of women received
antenatal care from a medical professional and reported
that their most recent delivery was attended by a trained
health professional. Heterogeneity is found, however,
among the non-CHPS women, much of which is ac-
counted for by the variance in their access to care (not
shown). The largest differential between women in CHPS
and non-CHPS areas is in the area of postnatal care; more
than half of CHPS women reported having received post-
natal care from a doctor, midwife, nurse, or community
health officer, compared with slightly more than one-
third of the women residing in non-CHPS areas.



Table 3 Mean proportions of 831 female survey respondents
who reported having been pregnant in the past five years, by
selected cluster, household, and maternal background
characteristics, according to their exposure to the CHPS
program, Nkwanta District, Ghana, 2002

Mean®
Non-CHPS CHPS Total®
Variable (N=595) (N=236) (N=831)
Cluster variable (individual level)
Distance (kilometers) to nearest
clinic, health center, or hospital 11.6 19.8 13.9**
Market in community 0.66 0.34 0.48™
CHPS program established 0.72 0.28 1.00
Respondent’s characteristics
Religion
Christian 0.48 0.45 0.47
Muslim 0.09 0.07 0.87
Traditional 0.26 0.29 0.27
None 0.16 0.19 0.17
Ethnicity
Kokomba 0.50 0.53 0.51
Ewe 0.16 0.11 0.14
Other 0.34 0.36 0.35
Age (years) 30.5 29.5 30.2
Primary+ education 0.29 0.25 0.28
Employed or earns money 0.74 0.81 0.76*
Safe-motherhood outcome
Received antenatal care from
medical professional 0.81 0.86 0.82
Delivery attended by medical
professional 0.23 0.23 0.23
Received postnatal care from
medical professional 0.36 0.51 0.41**
Household-wealth indicator
Safe water source 0.46 0.46 0.46
Radio 0.51 0.51 0.51
Television 0.04 0.03 0.04
Refrigerator 0.64 0.03 0.05
Toilet-facility access 0.32 0.22 0.29*
Electric lighting 0.15 0.11 0.14
Corrugated roof 0.49 0.57 0.51*
Flooring other than mud 0.70 0.82 0.74*
Cooking fuel other than wood 0.09 0.04 0.08*
Bicycle 0.63 0.63 0.63
Motorbike 0.04 0.08 0.05*
Tractor 0.00 0.00 0.00
Car 0.03 0.01 0.03
Any motor vehicle 0.07 0.09 0.08

*Significant at p<0.05; ** p<0.01.

2With the exception of distance and age, all means cited above are proportions
based on dummy variables. °Statistical tests are tests of the difference in CHPS
versus non-CHPS means for all variables except religion and ethnicity, where p-
value corresponds to a chi-square test.

Two logit regression models were used to evaluate
the effect of exposure to CHPS on respondents’ receiv-
ing safe-motherhood care, as shown in Table 4. The first
model tests the gross relationship between CHPS expo-
sure and the outcome of interest, controlling for geo-
graphical remoteness. The second model controls for geo-
graphic, demographic, and socioeconomic characteristics.

Table4 Among 831 survey respondents who reported
having been pregnant in the past five years, odds ratios
showing effect of exposure to the CHPS program, distance to
nearest health facility, and respondent’s background
characteristics on receiving antenatal care, having a delivery
attended by a health-care professional, and receiving
postnatal care, Nkwanta District, Ghana, 2002

Antenatal Attended Postnatal
care delivery care
Covariate 1) (2) 1) (2) 1) (2)
CHPS program established
No (r) 1.00 1.00 1.00
Yes 1.88* 1.79* 1.74* 1.79* 3.09** 3.20**
Distance (kilometers) to
nearest pre-CHPS facility =~ 0.96** 0.98 0.94** 0.96** 0.95"* 0.95"
Respondent’s characteristics
Age 1.00 1.00 1.01
Ethnicity
Kokomba (r) 1.00 1.00 1.00
Ewe 1.18 2.78** 0.67
Other? 1.46 2.28** 0.94
Religion
Christian (r) 1.00 1.00 1.00
Muslim 1.58 0.80 1.16
Traditional 0.68 0.52* 0.84
None 0.50* 0.45* 1.02
Primary education
No (r) 1.00 1.00 1.00
Yes 2.15* 1.42 1.44
Employed
No (r) 1.00 1.00 1.00
Yes 1.12 1.08 0.78
Household-wealth indicator
Safe water source
No (r) 1.00 1.00 1.00
Yes 2.63** 1.37 1.84*
Radio
No (r) 1.00 1.00 1.00
Yes 1.24 1.10 1.33
Toilet-facility access
No (r) 1.00 1.00 1.00
Yes 1.45 1.56* 0.80
Electric lighting
No (r) 1.00 1.00 1.00
Yes 3.31 0.96 1.66
Roofing material
Nonmetal (r) 1.00 1.00 1.00
Corrugated 1.20 1.13 1.02
Flooring material
Mud (r) 1.00 1.00 1.00
Other 1.55 1.87 0.85
Cooking fuel
Wood (r) 1.00 1.00 1.00
Other 5.98 4.33** 1.52
Bicycle
No (r) 1.00 1.00 1.00
Yes 1.23 1.31 0.85
Any motor vehicle
No (r) 1.00 1.00 1.00
Yes 0.65 2.01 1.08
Number of household
members per bedroom 0.93 0.93 0.87*
Chi-square 21.58 134.29 40.61 19429 64.51 121.77
(degrees of freedom) 2) (20) 2) 2) 2) (20)
(N) (831) (816) (816) (801) (817) (802)

*Significant at p<0.05; ** p<0.01.  (r) = Reference category.
a“Other” includes 14 ethnolinguistic groups, each representing less than 5 per-
cent of the sample population.
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Logistic regression results are consistent with the hy-
pothesis of the impact of CHPS on safe-motherhood care,
irrespective of the exogenous control variables included
in the model. Notable differences in the magnitude of
effects are indicated in the table, however.

The odds ratios suggest that exposure to the CHPS
program is a determinant of receiving safe-motherhood
care over and above the effects of proximity to the near-
est pre-CHPS health facility. After adjusting for remote-
ness, CHPS is associated with an 88 percent increase in
the odds of receiving antenatal care relative to receiving
it in areas not exposed to the program. CHPS is also as-
sociated with a 74 percent increase in the odds of deliv-
ery attended by a trained health professional, as well as
more than a three-times-greater odds of receiving post-
natal care, holding all else constant. The model is thus
consistent with the hypothesis that CHPS improves ac-
cess to safe-motherhood services, even if adjustment is
made for geographic access to fixed clinical service points.

Because CHPS zones were selected from especially
deprived communities, poorer women were more likely
to be exposed to the program, controlling for indicators
of poverty. Although building the model further to in-
clude socioeconomic indicators reduces the associated
CHPS odds ratio, the effect of CHPS remains robust for
all three safe-motherhood indicators. The Ewe and other
ethnolinguistic groups have greater odds of reporting
delivery attendance by a trained medical professional
compared with the Kokomba ethnolinguistic group.
Moreover, female educational attainment is a predictor
of antenatal care. When demographic and socioeconomic
characteristics are added to the model, several of the
household-wealth indicators are associated with a signi-
ficant increase in the odds of receiving safe-motherhood
services. For example, Model 2 indicates that having ac-
cess to a safe water source is associated with more than
two times the odds of receiving antenatal care compared
with the odds of receiving it among women lacking a
safe water source, with all else constant. Similarly, cook-
ing with fuel other than wood is associated with four-
times-greater odds of having a delivery attended by a
trained health professional than if wood fuel is used for
cooking. These relationships can be attributed either ex-
clusively to wealth or to a combination of wealth, gen-
der relations, and opportunity costs related to female
physical labor in the household.

Although CHPS is consistently associated with an
increase in the odds of receiving antenatal care, the find-
ings from this analysis suggest that further study is re-
quired to determine the content and quality of these vis-
its. The practical implications of these differences are
perhaps more significant than statistics suggest. Because
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CHPS zones were prioritized based on their relative re-
moteness, screening for high-risk cases in these commu-
nities is arguably of more critical urgency than it is in
those communities that have better access to emergency
obstetric care. Thus, these findings may understate the
true impact of the Nkwanta CHPS program on neona-
tal and maternal outcomes.

Family Planning

Women reporting knowledge of at least one method of
family planning were asked if they were currently do-
ing anything to delay or prevent pregnancy. Table 5 re-
ports respondents’ family planning knowledge and use
differentials for those exposed to the CHPS program and
for those not exposed to it. Of those respondents report-
ing family planning knowledge (35 percent of the total
sample), 29 percent in CHPS areas and 21 percent in non-
CHPS areas reported that they were currently practicing
family planning. If all women who reported no knowl-
edge of family planning are assumed to be nonusers, then
13 percent of the sample of women in CHPS areas and 7
percent of the sample of women in non-CHPS areas were
practicing family planning at the time of the survey.
Nonusers were asked to report their reasons for nonuse
(not shown). Stated reasons varied widely among those
respondents who reportedly knew of at least one method
but were not doing anything to delay or prevent preg-
nancy. Partner’s opposition, which accounted for 14 per-
cent, and desire for more children, which accounted for
17 percent, were the two most common reasons given.
Together, breastfeeding and pregnancy constituted 18
percent of all responses.

Of those practicing family planning, an injectable
contraceptive was the most commonly used method: 62

Table 5 Mean proportions of all women surveyed in CHPS
and non-CHPS clusters, by family planning outcome
variables, Nkwanta District, Ghana, 2002

Non-CHPS CHPS Total

Family planning t-test
outcome Mean® (N) Mean® (N) Mean?® p-value
Knowledge of at least one

contraceptive method 0.33 (770) 0.43 (289) 0.35 0.002
Current contraceptive

use® 0.21 (252) 0.29 (126) 0.24  0.089
Obtains method most often

from community health

officer or compound? 0.35 (210) 0.68 (113) 0.47 0.000

2Mean is calculated for continuous or dichotomous variables. °Only women
who reported knowledge of a method to delay or prevent pregnancy were asked
about current contraceptive use.



percent of respondents in CHPS areas and 44 percent in
non-CHPS areas cited injectables as their primary meth-
od of preventing pregnancy. Only 1 percent of these re-
spondents cited condoms. When asked where they go
most often to receive family planning services, more than
two-thirds of women in CHPS areas and 35 percent of
women in non-CHPS areas cited the community health
officer or community health compound. Assuming that
this finding is not the product of recording error or
misclassification, it suggests that the community health
officer is an important family planning resource for
women living both within and beyond the boundaries
of the CHPS zone.

Table 6 reports logistic regression estimates of the
effect of CHPS exposure on family planning knowledge.
Odds ratios suggest that exposure to CHPS increases the
odds of family planning knowledge twofold, as shown
by Model 1. Extension of the model to include multivari-
ate controls has no appreciable effect on estimated odds.
Results are thus consistent with the hypothesis that the
CHPS program successfully introduced information
about family planning to the study population.

Table 7 extends the analysis of family planning knowl-
edge to address the question of whether CHPS translates
knowledge into practice. Multinomial logistic regression
relative risk ratios reported in the table assess the im-
pact of CHPS exposure on use of contraceptives, rela-
tive to not knowing about any contraceptive method,
controlling for pregnancy within the last five years and
for respondents’ geographic, demographic, and socio-
economic characteristics. Results suggest that CHPS not
only generates knowledge of family planning (as indi-
cated by the 1.82 relative risk ratio for nonusers who
know a method), but also encourages the practice of fam-
ily planning once a method is known (relative risk ratio
=3.33). Thus, although family planning practice remains
low in the study area, CHPS is introducing contracep-
tive information and fostering the translation of knowl-
edge into practice. Moreover, the estimated impact of
the CHPS program, although significant, may be diluted
by denial of family planning knowledge and practice."

The analyses reported in Tables 6 and 7 attest to the
importance of statistical controls. Having been pregnant
within the last five years, for example, is also significantly
associated with more than two-times-greater odds of re-
ported family planning knowledge (p<0.01 for both vari-
ables). Moreover, not practicing any religion is associ-
ated with 38 percent lower odds of knowing of a method
of family planning as compared with the odds for Chris-
tian respondents (p<0.05). Identifying as Muslim is as-
sociated with more than two-times-greater odds of know-
ing a method (p<0.01), suggesting that religious affilia-

Table 6 Multiple logistic regression parameters for the effect of
survey respondent’s exposure to the CHPS program, distance
to service point, respondent’s background characteristics, and
household-wealth indicators on her unprompted knowledge of
any family planning method, Nkwanta District, Ghana, 2002

Unprompted knowledge of one or
more family planning methods

(N =1,035)
Covariate 1) (2)
CHPS program established
No (r) 1.00 1.00
Yes 2.02** 2.12*
Distance (kilometers) to nearest
pre-CHPS facility 0.97** 0.98**
Respondent’s characteristics
Age 1.02*
Ethnicity
Kokomba (r) 1.00
Ewe 1.75%
Other 1.56*
Religion
Christian (r) 1.00
Muslim 2.89**
Traditional 0.85
None 0.62*
Education
None (r) 1.00
Primary+ 2.23"
Employed or earning money
No (r) 1.00
Yes 1.26
Marital status
Unmarried (r) 1.00
Married 1.02
Pregnant in last five years
No (r) 1.00
Yes 2.75**
Household-wealth indicator
Water source
Unsafe (r) 1.00
Safe 1.49**
Radio
No (r) 1.00
Yes 1.28
Toilet-facility access
No (r) 1.00
Yes 0.89
Electric lighting
No () 1.00
Yes 1.14
Roofing material
Nonmetal (r) 1.00
Corrugated 0.87
Flooring material
Mud (r) 1.00
Other 1.42
Cooking fuel
Wood (r) 1.00
Other 1.69
Bicycle
No (r) 1.00
Yes 0.59**
Motor vehicle
No (r) 1.00
Yes 1.34
Number of household members
per bedroom 0.94
Chi-square (degrees of freedom) 26.43 (2) 185.83 (22)

*Significant at p<0.05; ** p<0.01.  (r) = Reference category.
a“Other” includes 14 ethnolinguistic groups, each representing less than 5 per-
cent of the sample population.
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Table 7 Multinomial logistic regression parameters for the
effect of exposure to the CHPS program, distance to service
point, respondents’ characteristics, and household-wealth
indicators on use and nonuse of contraceptives relative to
unprompted knowledge of any family planning method,
Nkwanta District, Ghana, 2002

Relative risk ratios Relative risk ratios
for knowing about but  for knowing about
not practicing con- and practicing con-
traception compared traception compared
with not knowing with not knowing

about contraception  about contraception

Covariate Ratio z Ratio z
Exposure to CHPS 1.82 +3.07** 3.33 +3.82*
Distance (kilometers) to
nearest non-CHPS facility 0.98 —2.34* 0.96 —2.22*
Respondent’s characteristics
Age 1.02 +1.99% 1.04 +2.63*
Education
None (r) 1.00 1.00
Primary+ 2.34 +4.24* 1.92 +2.08*
Employed or earning money
No (r) 1.00 1.00
Yes 1.12 +0.60 2.01 +2.06*
Marital status
Unmarried (r) 1.00 1.00
Married 0.92 -0.31 1.92 +1.12
Pregnant in last five years
No (r) 1.00 1.00
Yes 0.38 —4.16™* 0.31 —2.93*
Ethnicity
Kokomba (r) 1.00 1.00
Ewe 1.76 +2.08* 1.75 +1.27
Other 1.50 +1.85 1.82 +1.75
Religion
Christian (r) 1.00 1.00
Muslim 0.34 -3.28** 0.16 -3.13*
Traditional 0.90 -0.45 0.71 -0.97
None 0.80 -0.90 0.19 —2.99"

Household-wealth indicator
Water source

Unsafe (r) 1.00 1.00

Safe 1.42 +2.10* 1.73 +2.08*
Radio

No (r) 1.00 1.00

Yes 1.12 +0.68 217 +2.72*
Toilet-facility access

No () 1.00 1.00

Yes 0.90 -0.57 0.85 -0.57
Electric lighting

No (r) 1.00 1.00

Yes 1.11 +0.42 1.21 +0.51
Roofing material

Nonmetal (r) 1.00 1.00

Corrugated 0.88 -0.76 0.94 -0.24
Flooring material

Mud () 1.00 1.00

Other 1.43 +1.77 1.36 +0.87
Cooking fuel

Wood (r) 1.00 1.00

Other 1.56 +1.47 217 +1.81
Bicycle

No (r) 1.00 1.00

Yes 0.50 —4.05** 1.08 +0.27
Motor vehicle

No () 1.00 1.00

Yes 1.52 +1.44 0.89 -0.22
Number of household

members per bedroom 0.92 -1.57 1.03 +0.39

Chi-square (degrees of freedom) 226.95 (44) 226.95 (44)
Sample size (N) (1,034) (1,034)

* Significant at p<0.05; ** p<0.01.  (r) = Reference category.
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tion is a crucial factor for consideration when providing
community members with counseling and services.

As Table 7’s relative risk ratios show, having a pri-
mary education has a significant positive association with
both knowledge of family planning and the translation
of this knowledge into practice.

Despite the important impact of these covariates,
and evidence of correlation with exposure to the CHPS
program, regression estimates suggest that the impact
of CHPS is not an artifact of the background character-
istics of individuals, families, or location. Findings are
consistent with the hypothesis that exposure to CHPS
has an impact on women'’s receiving safe-motherhood
care and on indicators of family planning practice.

Conclusion

Although health managers in Nkwanta District faced nu-
merous challenges in launching CHPS, their successful
adaptation of the Navrongo service model represents a
vital intermediate step in the advancement of CHPS as
national policy. Based on the Navrongo model, which
emphasizes collective ownership and decisionmaking,
Nkwanta has shifted its health-service-delivery strategies
from clinic-focused to community-based, using a pilot
test and qualitative research to guide the process. By
adapting the model to the local context, Nkwanta has
established that the Navrongo approach is less a boiler-
plate model for replication than a process for commu-
nity-based development of optimal care. Nkwanta has,
in essence, tested and confirmed the transferability of the
Navrongo model under the realistic conditions of a dis-
trict that lacks a sophisticated research infrastructure.
The program’s success in Nkwanta has thus achieved
two aims: demonstrating that replication can work, and
demonstrating feasible means of scaling up CHPS imple-
mentation in other districts.

With this evidence, the Ghana Health Service is cur-
rently promoting the CHPS initiative as its primary strat-
egy for realizing universal access to health care. Nkwan-
ta’s role in guiding national policy demonstrates the im-
portance of developing strategies for bridging the gap
between research-based innovation and broader health-
sector reform. In the absence of the advanced demo-
graphic and social research capabilities of the NHRC,
the Nkwanta initiative provides a credible and well-re-
searched adaptation of the Navrongo model. This pro-
cess has demonstrated that Navrongo impact is not a
mere product of the special resources of a research ini-
tiative, but is relevant to rural impoverished districts
elsewhere in Ghana.



Notes

The term “Hawthorne Effect” is a reference to a study by Roeth-
lisberger and Dickson (1939) that showed in an incentive study
that factory workers” improved performance was related to the
workers’ being observed rather than to the incentive itself. The
term refers more generally to the hypothesis that field experi-
ments generate management, organizational, psychological, and
resource circumstances that differ from the institutional context
of large-scale systems that the results are intended to influence.

Navrongo focus-group sessions indicated that clinical staff of-
ten were perceived as arrogant and insensitive. Community re-
spondents were, therefore, skeptical of schemes that would in-
volve posting clinical staff to their communities. In response to
this climate of opinion, nurses known as “community health
nurses” were retrained in community-liaison skills, diplomacy,
and service quality. Upon completion of their training, commu-
nity gatherings, durbars, were convened to present information
about the role of these workers, renamed “community health of-
ficers” to signify their new status as true community health-care
service providers. This quality-assurance procedure, which was
also followed in Nkwanta, has become national policy.

The scaling-up strategy in Ghana and the role of Nkwanta in evi-
dence-based program development have been informed by inter-
national literature on the determinants of successful scaling-up
initiatives. (See, for example, Glaser and Taylor 1973; Havelock
1978; Glaser et al. 1983; Rogers 1995; Davis and Howden-Chap-
man 1996; Simmons et al. 1997; Solo et al. 1998; Binswanger 2000;
Bertrand and Marin 2001; and Simmons and Shiffman 2003).

A recent review of the literature on the science of scaling up ex-
perimental initiatives notes the crucial contribution of mecha-
nisms for linking research-based innovation to large-scale sys-
tems (Simmons and Shiffman 2003). Launched initially as an
informal program of research dissemination, CHPS was estab-
lished to develop this linkage process. The Nkwanta project
was an initial component of the CHPS program designed to
bridge the gap between Navrongo research and large-scale policy
deliberations.

For at least five decades, social research has demonstrated ways
in which ideational change is the function of social interaction
shaped by social networks, opinion leadership, and other deter-
minants (see Rogers 1995). More recently, organizational scien-
tists have noted ways in which the principles of diffusion can
foster innovation in formal organizations, if action is taken to
create the conditions of interaction, networking, credibility, and
catalytic policy input. “Change agents” are deemed to be crucial
to this process, a role that Nkwanta and Navrongo continue to
play in the CHPS program (see Mintrom 1997).

To implement CHPS, within each of Ghana’s 110 districts sub-
districts would be divided into at least six zones. Each zone
would be designated to cover a catchment population of 500—
5,000 people. According to this projection, national coverage will
require approximately 5,280 CHPS zones, necessitating that a
minimum of 5,280 community health officers be put in place na-
tionally.

A respondent reporting at least one visit was considered to have
received antenatal care.
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A respondent was considered to have received postnatal care if
she (distinguished from her infant) was examined by a trained
professional at any point during the six weeks following her most
recent delivery.

Of the 831 women who reported experiencing a pregnancy in
the last five years, 15 were missing values for one of the house-
hold-wealth factors. No individual had more than one missing
value, and these 15 women represent 1.8 percent of the sample.
Unpaired t-tests showed no significant difference in means for
antenatal care between this group with values missing and the
remainder of the sample. Although the 15 women missing data
tended to have less education than those in the rest of the sample,
unpaired t-tests revealed no statistically significant difference in
means for education (p>0.063). Removing the five wealth factors
with one or more missing values from each of the regressions
(thereby adding back the 15 women) did not change the positive
effect of CHPS or the significance of the odds ratio for CHPS.
Fourteen individuals had blank records for postnatal care. Eight
of these women reported that their most recent pregnancy did
not go to term, three reported a full-term pregnancy but left post-
natal care blank, and three had blanks for both pregnancy out-
come and postnatal care. Because incomplete pregnancies would
not be expected to receive postnatal care, we do not include these
women in the unpaired t-tests for difference in means. Unpaired
difference of means tests for the remaining six people showed
that the individuals with missing records were not statistically
significantly different from individuals whose postnatal-care data
were complete. This series of tests led us to conclude that the
data missing for wealth factors were missing at random rather
than being missing for some systematic reason. For approxi-
mately half the records missing postnatal-care and birth-atten-
dant data the pregnancy did not go to term, and the other six
records were likely missing at random.

Field supervisors noted that female respondents appeared to be
more timid and less likely to respond frankly to sensitive ques-
tions when their husbands remained within close proximity.
In clusters in which a local dialect was spoken, women often had
to ask their husbands or other male family members to act as
translators. Although interviewing procedures are not known to
have introduced response bias, confidential, unaccompanied
interviews might produce different results. In Navrongo, com-
parative analysis of survey data with service statistics has shown
that 20 percent of known contraceptive users who were inter-
viewed in surveys denied that they were using a method (Phillips
et al. 1997).
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