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Abstract

Background: Ghana has developed two main commubiged strategies that aim to increase
access to quality treatment for malaria, diarrhoea and suspected pneumonia, and to improve
household and family practices: Hoibbased Care (HBC) and Communiigsed Health Plarmg

and Services (CHPS). After two and eight years of HBC implementation in the Volta and the
Northern Regions respectively, and more than 10 years of CHPS implementation in both regions,
there was the need to assess the performance of these strategieseiing care and preventive
messages for children undiére with fever, diarrhoea or cougl®bjectives: To assess (i) the
curative component in terms of utilization, appropriate treatment given and client satisfaction; (ii)
the preventive componentiet ms of carerso6 di sease knowl edge
determine the cost per case appropriately diagnosed and treated under the HBC and CHPS.
Methods: A household survey was conducted in the Volta and Northern Regions. The study
population wee carers of children undefive who had a fever, diarrhoea and/or cough in the last 2
weeks previous to the survey. In addition, a cost analysis was condretadts HBC utilization

was 17.3% and 1.0% in the Volta and Northern Regions respectivélg, @HPS utilization was

11.8% and 31.3%, respectively. HBC in the Volta Region was successful in reaching the poorest,
contributing to health equity. Less than 50% of malaria, diarrhoea and suspected pneumonia cases
received appropriate treatment in botlgions and under both strategies. Health education messages
from communitybased agents (CBAs) in the Northern Region were associated with the
identification of at least two signs of severe malaria (adjusted Odds Ratio (OR) 1.8, 95%CI 1.0, 3.3,
p=0.04), wo practices that can cause diarrhoea (adjusted OR 4.7, 95%CI 1.4, 15.5, p=0.02) and two
signs of severe pneumonia (adjusted OR 7.7, 95%CI2.2, 26.5, pHeOh}er also associated with
prompt treatment (p<0.5). In addition, HBC was associated with piroanp seeking behaviour in

the Volta Region and CHPS with prompt care seeking behaviour in the Northern Region. The cost
per case appropriately diagnosed and treated was lower under the HBC than under CHPS in the
Volta Region. HBC unit costs from the sei@l perspective were higher in the Northern Region
than in the Volta Region and than CHPS due to a high number of CBAs and low preventive and
curative activities. However, household costs under the HBC strategy were lower than under CHPS
in both regionsreducing the burden of health care cost for famili&mclusions Several actions

should be undertaken to improve HBC and CHPS performance ensuring the availability of drugs
and CBAs (particularly in the Northern Region). The contribution of HBC to healiity, reduced
household costs, disease knowledge and healthy behaviours may justify the inclusion of HBC

(preventive and curative services) in the National Health Insurance Scheme benefit package.
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making. Finally,| suggested how these findings could be considered in the Dodowa Health
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community case management. However, prognamanagers were not sure abthe success of

this strategybased on the routine data and were interested in deepen atlotpact Therefore, |
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implemented in Ghana called CommuHiigsed Health Planning and Servicgier several years
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messages and care for children uAuer with fever, diarrhoea or cou@hThere were several
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Chapter 1. Introduction

1.1.Malaria control and eliminatioand homebased care

The World Health Organization (WHO) recommends a combination of measures for malaria control
and elimination. Those measures include (i) preventive vector control, mainly through universal
coverage of long lasting insecticidal nets (LLIN) and indoor redidpraying (IRS); (ii) preventive
chemotherapy particularly to pregnant women and infants; uiiyersal prompt diagnosis and
appropriate treatment of malaria and (iv) strong malaria surveilldn@. WHO set the target to

eliminate malaria from at least 35 countitigs2030(2).

Seeking care and seanf§y care promptly is critical to reduce mortality due to malakiecess to
antimalarials within 24 hours of the onset of malaria symptoms is vital to prevent progression to
severe malaria or death. The Roll Back Malaria (RBM) partnership recommend6Qf@bl those
suffering from malaria should have prompt access to affordable and appropriate treatment within 24
hours of onset of symptong3, 4).

Data from 18 nationally representative surveys conducted between 2013 and 20Sataran

Africa where the mortality burden from malaria is greatgsbwed thadn average of abobtl% of

febrile children sought carat any time from onset of symptorms formal facilities (public or

private), 13% in informal private facilities (pharmacies, kiosks and traditional healers) and 36% did

not seek carewith variations among countrig€§). Factors such as distance from home, poverty,
financial constraints (direct and indirect cost), demands of domestic life, perceived poor quality of
services, dug stock out s, and \eé&dtb selHtreatnmemt bfdeves Cased e h a \

and the risk of inadequacy and/or bad quality of treatment.

There are three key strategies that seek to improve physical access to quality treatment which are:
extensbn andimprovement in thequality of formal health care system, improvement in the
informal private sector (mainly drug shops), andhbmebased care (HBC) of feve(6). Thes 3
strategies are not mutually exclusive asitbuld becomplementary considering the different

country specificcharacteristics
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The extension anmnprovement in thejuality of formal health care systepreducing or removing

all outof- pocket payments may improve the use of formal health ser@cd3istance fom health
facility, quality of care and @ of services are recognised barriers for the use of heatdtice7-

15). The Alma -Ata Conferencecalled forthe need to increasgeographical access to health
services(16). The 2008 World Health éport also stated themportance ofbuilding health
infrastructureto achieveuniversal health coveradé&?). With the aim of accomplishg this need,
health planers often set the target of 5km distaoca 1 houmwalking travel time equivalenfrom
households to a public health facilit}8-20). Low quality of carenot only may decrease the use of
services but also can explain unsatisfactory health outcapnesity of care is gaining interest in

the last decades ggographi@ccesgo health carés not enough to save livg21). A patient must

be correctly assessed, classified and treated to reduce morbidity and mortaditintegrated
management of childhood iliness (IMCI) strategy aimsniprove the quality of care given at
facility level through improving case management skills of headtie staff and improving overall
health systems among other thingsdtion1.3). Out-of- pocket spending for health care pregent
people from using heill services or from continuing treatment because they cannot afford to pay.
Each year, approximately 150 million people experience financial catastrophe, meaning they are
obliged to spend on health care more than 40% of their incamckhe global gap beteen those

who can access needed health services without fear of financial hardship and those whis cannot
widening (22, 23). Recognisinghe benefits of removing user fees &mcess to health services
global coalition on Universal Health Coverage (UH&3As launched in December 20X22) to
accelerag reforms that ensure everyone, everywhere, can access quality health services without
being forced into povertyThe UHC has3 main objectives(i) equity in access to health services
those who need the services should get them, not only those who can pay fotiijhensure
quality of health services to improve health iii)l financiatrisk protection ensuring that the cost

of using care doesot put people at risk of financial hardskgs).

The elimination of user fees is helping but not solving the problem of inequitable access to
treatment(6). Transport costand opportunity costmay also prevent peopfeom seekng care in

the formal health system, especially during the rainy season. Indtegoshopsre visited to seek

care, although the cost of the drug might be higher than in &chddlth facility(which often are
subsidizedpnd the drugprescribed, thelosesand the duration of the treatmenbi$en notcorrect

(6, 25-27). Different interventions hee been put in place to improve the management of fevers (and

also diarrhoea and suspected pneumonia) in the drug.sHop#ffordable Medicine&acility for
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Malaria (AMFm) pilot projectonducted betweejuly 2010 December 201th Cambodia, Ghana,
Kenya, Madagascar, Niger, Nigeria, Tanzania, and Ugaaided to increase affordability,
accessibility, and use dartemisinin combination therapieAQT) and eliminate the ineffective
medicines sold in shops and pharma¢i8. An independent evaluation showed tttz AMFm
initiative had not fully achieved theaim of ACT affordability nor theeliminaion of ineffective
antimalarialsfrom the marketHowever of the 8 pilots, 5 were successful in increasangilability
through an increase at least 20% of outlets stockidgCTs, 5 pilots were successful in reducing
by 3times the median price of ACT relative to the most popular antimalarial that is not amACT
private forprofit outlets and 4 pilots increased by 10% the ACT market s(29e30). Lessons
learned from Phase 1 were incorporated theoGlobal Fund core gnt management and financial
processes and the AMFm was subsequently renamed the Private Septynt&mt Mechanism
(28). The introduction of rapid diagstic test (RDT) in drug shops and the training of drug sellers

have showed positive effects in increasing appropriate treaf{@®1-34).

WHO and RBM states that in settings wiiimited access to health facilities, diagnosis and
treatment should be provided at community level through community case management of malaria,
recommending the introduction of RDT and rectal artesunate for referral when p¢ssihI85).

The HBC strategyrecognizes the importance, @nd seeks to improve the effectivenessseff-
medication practices. This strategy involves presumptivalywith parasitological confirmation
treating febrile children with prpackaged antimalarial drugs distributed by members of the
community and thus has the potential to reduce inequitiasdess to quality drugs. Challenges of
HBC are an inevitable increase in overuse of antimalarials and a possible impact of this on
increased risk of resistance to these antimalarials \whessitologicaconfirmation is not done or

drugs are taken incactly.

Financial sustainability needs to be addressed when HBC aims to be implemented oscalarge

(6). Surprisingly, there is not much evidence on different experiences and approaches to HBC
financing. WHO identifiedive approaches to the financing of letegm homebased care, which

means to ensure that an individual who is not fully capable oftlenmg selfcare can maintain the

best possible quality of life. The 5 financing approaches identified were: (i) gémeatibn, (i)

soci al or health insurance, (i i) usersod fees
(36). Although these approaches were developed for the care of people of all ages who have long
term health problems, due to programme similarities (health personal reaching patients at the

community), | consider that the finangi approaches identified are also appropriate for HBC.
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1.2.Diarrhoea and pneumonia control measureshanae basedcare

Diarrhoea and pneumonia children undefive remain the leading cause of tdeglobally, being
responsible foran estimated 700,000 and 1.3 million deaths respectively in @1 Several
systematic reviews showed that treatment of diarrhoea with zinc, ORS and feeding strategies,
antibiotics for shigella, cholera and cryptosporidiosis, antibiotics ploeumonia and oxygen
systems are effective for reducing mortality due to da@@ahand pneumoniél4). How to make

these proven interventions available to those in need is another qitestlon The extension and
improvemat of the quality of formal care, the improvement of informal careremde based care

play an important rolén redudéng morbidity and mortality due tdiarrhoea and pneumonidhe
integrated Community Case Management (iCCM) of childhood iliness was officially endorsed by
UNICEF and WHO in 201238).

1.3. Integrated Management of Childhood Iliness

In the 1990s and due to th&dlerable number of child deaths from preventable causes, WHO and
UNICEF developed the integrated management of childhood illness (IMCI) to reduce the morbidity
and mortality of children undefive (39). This strategy includes preventive and curative elements.
The IMCI strategy has 3 aims: (i) to improve the management of childhood illness through an
integrated approach (as opposed to a disspseificapproach), (ii) to strengthen the health system
and (iii) to improve family and community health practices. The last aim is also called community
IMCI.

The rationale behind the preventive component of the IMCI strategy and the aim of improving
health andcommunity practice is that good quality of care once sick is insufficient to reduce
mortality (40). Families should provide adequate home care to support the healthy growth of their
children and to prevent them from being sick. They also need to respond appropriately when their
children are sick, seeking appropriate and timely assistance and givolgmeaded treatments

(40, 41).

There are several oomunity and family practices that promote child survival, child growth and
development that are supported by communMCI. In 2004 Hill et al(42) reviewed the potential

impact of 12 key practices identified by UNICEF and WHO on child survival, child grewd
development. Subsequent studies and reviews agreed with the potential benefit of these practices
and added other preventive strategies to reduce the morbidity and mortality of children particularly

due to malaria, diarrhoea, pneumonia and undertiomiil4, 43-45) which are the leading causes
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of death in children undefive (46). Some of the practices identified are vaccination, exclusive
breastfeeding during the first 6 months of life, adequate complementary feeding after six months of
age, deworming, vitamin A supplementation, handshirag, water quality, adequate faeces
disposal, continued feeding and increased fluids during illness, use of insecticide treated nets,
intermittent preventive treatment for pregnant women and appropriate care seeking behaviour.
Finally, not adhering to é&atment and referral instructions may cause treatment failure, drug
resistance and the later misuse of leftover medicines. In 2009, the Global Action Plan for prevention
and control of pneumonigd?) stated that identification of disease signs and appropriate care
seeking behaviour is one of the strategies to improve child survival, particularly invéreges

child mortality is higher than 40 deaths per 1000 live births. A review conducted in 2014 aiming to
estimate the percentage of caregiverbim and middle income countriegith a child of less than

five years who were able to recognise signs of naldiarrhoea and pneumonia in their chddd
subsequently sought caf48) suggested that those carers that identify severe signs of the disease

are more likely to seek care.

The IMCI strategy has been evaluated in 5 countries with diffetady slesigns: Brazil, Peru,
Tanzania, Uganda and Banglad€48). The study in Brazil showed a better performance in IMCI
facilities when compared with facilities not implementing IMCI, particularly in disease assessment,
disease classification and in communication with caréchitdren under five, although this was

not transl ated into better car er s 050kin Besd, e d g e
children underfive visiting IMCI health facilities were better assessed. With regards to treatment,
counselling and availability of drugs and supplies, the results were rfBgedMCI facilities in

Tanzania and Uganda showed better assessment, classification of disease, better counselling and
better carerés knowledge on how to take <care
commodities supply in the facilities and without significant effect in reducing child mortafity

54). The cluster randomised control trial conducted in gizaesh showed the IMCI facilities
provided a better assessment, treatment and counselling, and increase in exclusive breastfeeding, a
reduction in stunting and an increase in the use of health facilities by children fira@ith more

children with seere signs being taken to a health provider, but without an effect on reducing child
mortality (55, 56).

1.4. The epidemiology of Malaria,iBxrrhoea and Pneumonia in Ghana

During the past 30 years, the undiee year mortality rate has declined in Ghana from 145/1,000
live births in 1998 to 60/1,000 live births in 20(&¥), with an infant mortality of 41/1,000 and a

neonatal mortality of 29/1,000 live births. These mortalities are higher in the north of the country
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and in the rural areas. The main causes of ufidemortality are neonatal related causes (38%),
malaria (20%), pneumonia (11%) and diarrhoea (8%6). Despite this decline in undéve year

mortality, the Millemium Development target of 40/1000 was not read¢b&d In 2012 the Child
Survival Call to Act i on etmgdtof defreafing andéresnortalRye n e we
rates to 20 or fewer deaths per 1,000 live births by 2035 in all couf@@es

1.5. The Ghana Health System

The Ghana Health Sector comprises the Ministry of Health and 16 Agencies dealing with service
delivery, regulation, production of its human resources and purchasing health services. The
Ministry of Health (MoH) has the responsibility for policy formulationonitoring and evaluation,
resource mobilization and regulation of health service delivery. The Ghana Health Service (GHS) is
one of the 16 agencies of the Ghana Health Sector and is the principle provider of health services,
followed by the Christian Hith Association of Ghana, the private sector and NGOs, especially in
the rural areas9).

Health service delivery is organized at three main levels: national, regional amct,didth the

district having a suldistrict level and incorporating a community health delivery system. The
provision of services or health interventions are packaged and delivered in teaching hospitals,
regional hospitals, digtt hospitals, health céres and in two communitybased interventions:

CommunitybasedHealth Planning and ServicesHES and HBC.

The health system in Ghana is financed by the government (including donor funds) covering 38%
of the health cost, out of pocket money corresponding to 37%, other private sources (9%) and by
the National Health Insurance Scheme (NHIS) covering 16% of edthrest59).

The NHIS was introduced in Ghana in 2003 through Act 650, which was replaced in 2012 by Act
852 (60). The aim of the scheme is to (i) improve financial access to health services, (ii) improve
the quality of the services and (iii) control the prices for services and drugs. The way the NHIS is
funded is mixed: (i) Voluntary premiums from subscribers, in #ngit to capture the informal
sector (corresponding to 4% of the insurance fund), (ii) Mandatory sales taxes and levis (2.5% of
sales) are earmarked for health, which covers the exempt groups (61% of the insurance fund), (iii)
Social Security and Nation#thsurance Trust (SSNIT) (2.5% of the social security) which covers
contributors and pensioners (15% of insurance fund) and (iv) Other sources like interest earned on

NHIS reserves and sector budget support, (19% of insurance fund). Groups exempted ifngm pay

22



premiums include: pregnant women, children under 18, adults older than 70, contributors and

pensioners of the SSNIT, persons with mental disorder and indigents.

The NHIS was designed to cover at least 95% of the burden of all disease. Health seevices
delivered through NHI@ccredited providers, from hospitals to CHPS compounds, including the
private sector. As of 2013, 36.8% of the total population was an active NHIS enrolee while the

target was 75% of the total population.

In 20092011 the NHIS ependitures exceeded revenues, with the differential bé#hg47,-87.6,

-7.5 and-40.6 million US$ in 2009, 2010, 2011, 2012 and 2013 respectively, at the respective
annual conversion raté1-63). Both claim costs and administrative expenses have increased
significantly in 2009 and 2011; particularly the adistrative cost has triple(®1, 64).

The main NHIS challenges are financial sustainability, identification of indigents, high cost of

medicines, ability to pay premiums and renewal challenges.

1.6. Community based interventions in Ghana

Ghana has developed two main community based interventions or delivery strategies that aim to

reduce barriers to physical access to quality treatment: the HBC and the CHPS.

The HBC started on a pilot basis in Ghana in 1999 to treat suspected malarig8asdse pilot
programnme initially used chloroquine, shifting to ACT in 20@66). In 2009 and in the context of
IMCI, Ghana developed thélome Managemenof Malaria, ARI and Diarrhoea in Ghana:
Implementation Guidelinég5). HBC was defined as prevention, early case detection and prompt
and appropriate treatment of feverscute respiratory infectionsARI) and diarrhoea in the
community Therefore, integrated Community Case Management (iCCM) was introduce in Ghana
in 2009

The HBC strategy corresponds to the lowest level of health care delivery in Ghana and it is
designed to be implemented within the health system, reporting actteit@®4PS (when existing)

or to the next health facility levelCommunityBased Agents GBAs) are provided with
Information, Education and Communication (IEC) materials to conduct IEC activities to address the
preventive aim of the strategill CBAs in the 3 northern regions (Northern, Upper East and Upper
West Regions) provide treatment for laréa, diarrhoea and suspected pneumonia cases based on
clinical symptoms and with the support of ARI timers for measuring the respiratory rate to diagnose

pneumonia cases, mainly with the financi al
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(UNICEF). Those in the rest of the country have received the same training gsdbdaorthern
regions but provide only malaria treatment with the support of the Global Fund to fight AIDS, TB
and malaria (GFATM), and refer diarrhoea and suspected pneumonia cdseth& management

Other projects implemented by N@overnmental Organizations (NGOs) suppbg iCCMon a
smaller scale in different regions of the country. The HBC guidelines states that the service
provided should be free, although some regionshsas the Northern Region) decided that users
should give a small amount of money to CBAs to avoid risking continuity and commitment of the
strategy as can be seen in other couniit5s69). No target was set for iCCM utilization @&s
proportion of other delivery points for treatment of sick children.

The strategic plan for malaria control in Ghana (22085) set the objective to provide community
based treatment to all (100%) communit{é6). Each targeted community of 2000 people should
have at least 2 CBAs. The implementation was planned to be phased, from 2009 to 2013 to reach
100% of the rural districts (123 out of the 138 existing districts in 2008) contributing to the

target of 90% of children undéive (an estimated of 4,600,000 children) having access to ACT
within 24 hours of the onset of symptanidue to urbanization of the gotry and the increase in
number of districts (now 216), the NMQBvisedtheir targets related to the number of districts
implementingCCM prioritising the rural districts.

Using national routine data,was reported thafrece the introduction of thstrategy, 25,338 CBAs
weretrained(72) and the strategy has reached all regions (DHIMS2). In 2014, 163,468 cases of
fever, cough and/or diarrhoea children under five years old wemeen through the strategy
(Figure 1).Based on the unddive populationby region the regions reporting more HBC activity
werethe Upper WesRRegion, the Upper EaRegion, the Volt&Region and the Easterregion. It is
important to note thatevel ofoverallact i vi ty of HBC varied betwe
preventive and curative compongnthe UpperWestRegion focusean the curative component,
while the Upper EadRegion reports a balanaé preventive and treatment activitiand the Volta

and EasterrRegiors reported a high number gireventive activities with lower numbers of
treatment The regions with less activityereGreater Accra and Central region, which corresponds
together with the Ashanti Region, ttee regions withthe highest urban popation(73). Conversely

the Northern Regiohas the third highestral population (69.7%) after the Upper East and Upper
WestRegions and has one of the lowest report#8IC activity, with a preventive componethiat is

almostnon-existent.
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Figure 1. Homebased Care activity by region 2014.Source: DHIMS2. VR: Western Region; CR: CentrakRion;
GA,; Greater Accr&egion; VR: Volta Region; ER; Easterefion; AR; Ashanti Region; BAR: Brong Ahafo Region;
NR; NorthernRegion; UER; Upper East Region; UWR: Upper WesgiBn.

The CHPS strategyvas developed in Ghanattempting to respond to the 1978 Alma Ata
Conference and t he {§qMeTEhe vidion 6f ahe CRSI stradegwpasto nc i p |
accelerate progress towards the Millennium Development Goals 4 and 5 on child health and
maternal health respectively. Its gaahsto transform the dynamics of rural health care service
delivery from community health care providers whassively wait for patients into outreach
workers who actively seek patients in communities and their homes, also known as doorstep
services(75). This strategywas a result of a collaboration between researchers and health
administrators. Ghana developed the CHPS strategyguin ghases. Phase 1 (the Navrongo pilot
study) was developed between 1994 and 19%&sess whethéne CHPS strategyas culturally
appropriate. The phase 2 conducted between 1996 and 2003 (the Navrongo exgettiizignt
assessed the impact of CHPSfertility and child mortality. Results showed that in the first 3 years

of the project, the total fertility rate declined by 1 bipr womerin the intervention communities

while it remained the same in the comparison af@8s In the communiés where community
nurses were deployed, child mortality declined by-bak in only 3 years. Within 7 years, child
mortality declined by twahirds. Phase 3 occurred between 1998 and 2004 to validate results and
approaches of the Navrongo experiméRegication of theNavrongoexperiment in théNkwanta

District (Volta Region,) showed that CHPS contributed to an increase in access and use of health
care. In the fourth phase (from 2000 andgwoing) the CHPS strategy became a national
programme that neededo scale upcountrywide (75).. In 2008 between 180% and 1610% of the
population in the Volta and the Northern Regions were reported as covered by CHPS E&yices

To support the mle up and diagnose and address barriers on the CHPS expansion, the Ghana

Essential Health Intervention Programme (GEHIP) was created in 2009
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A key component of the CHPS strategy is that traditional leaders of the community must accept the
CHPS conceptrad commit themselves to supporting it. The CHPS strategy is based upon a basic
facility known as acommunity health compound where health care is provided by a resident
community health nurse or community health offic@hese salaried nurses provide basic
preventive, curative and promotional health services in homes or in the community health
compound.The services provided include immunizations, family planning, sugehdslivery (if

the nurse have training on child deliverieantenatal/postnatabre, treatment of common diseases
such as malaria, diarrhoea and acute respiratory infections, (MRt)aid for minor injuries and

skin conditions, adequate referrals, supervision GBAs and health educationWith the
introduction of IMCI in Ghana infl998 (76), all primary health facilities includingCHPS are
implemening the IMCI strategyfor the management of childhood illness€HPS can also be
accredited providersf the National Health Insurance Schefi¢llS). The services provided at the
CHPS are free for those dving a valid national health insurance cafthe target for CHPS
coverage is that a geographical area of a 4 kilometres radius and betwe&0d8@&rsons should

be covered by a CHP&@mpound(77, 78). The CHPS strategy started a national scale up in 2000
and it continues its expansi@i9). In 2008 between 180% and 1810% of the population in the
Volta and the Northern Regions were reported as covered by CHPS sgfg)ces

1.7. HBC, CHPS and HealtBystems

To achieve national and international goals, including the reduction of child mortaltell a
performing health systeis necessartyThe WHOdes cr i bes a health system
all organizations, people and actions whose primatyient i s t o promote, res
(80). The goal of a health g¢sn is to improve health and health equity, in ways that are responsive,
financially fair, and make the best or most efficient use of available resources. A health system has

four vital functions: service provision, resource generation, financing andrdshia

To promote common understanding of what a health system is and what constitutes health systems
strengthening taking into account its vital functions, WHO developed a framework consfsing
building blocks (81). These building blocks are: (i) service delivery, which refers to how an
effective and safe intervention can reach those that need it, when and where needed, with minimum
waste of resources; (ii) well performing health workforce, whieflers to availability bsufficient

staff, fairly distributed, competent, responsive and produdtivdeliver interventions; (iii) well

functioning health information system, which refers to the importance of producing health
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information on health determinants, health systemfiop@ance and health status to be analysed,
disseminated and used in a reliable and timely manner; (iv) access to medical products, vaccines
and technologiesyhich need to be of gooduality, safe, effective and cestfective; (v) good

health financing ystem, which have to raise adequate funds for health, in ways that ensure people
can use needed services, being protected from financial catastrophe or impoverishment; and (vi)
leadership and governance, which involves ensuring strategic policy, effee¢ingght, regulation

and accountability.

HBC and CHPS are two delivery strategies to provide effective interventions to those in need, such
as ACT for malaria, antibiotics for pneumonia and ORS and zinc for diarrhoea among others. To
successfully reacthé expected outcomes reducing morbidity and mortality in children -ufier
through the implementation of these strategies, it is important thaedtn systerbuilding blocks

are in place and successfullyorking. Community drugs distributors and nurses need to have the
required skills and be in their posts to attend those in need. The information system should be able
to collect the activity done by these interventions to be able to monitor and evatustietigies to

ensure adequate performance. A good procurement system and distribution chain should be in place
to make sure the staff can provide ACT, antibiotics and -@R&to sick children. The financing
system mustaisefunds to finance these stegies pooling financial risk (spreads financial risks

from an individual to all pool members), antlioaating or using fundgstrategic purchasing of
services)in a way that promotes efficiency and equit§1-83). Finally, policies, regulation and
leadership should guide the implementation of these strategies to tima@gxpected outcomes

while being accountable. If one or more of these blocks are not working appropriately, the strategies

will experience challenges to reach their goals.

1.8 Justification for the studgnd study aim

In Ghana, malaria, pneumonia adidrrhoea continue to be the main causes of ufidermortality.
This mortality is higher in the north of the country and in the rural areas. Comrbasityl
interventions have the potential to reduce the morbidity and mortality of children- findeyears
of ageand have been endorsed by the Roll Back Malaria, WHO and UNICEF

Ghana first introduced CHPS in 1994 and then HBC in 1999 to improve access to health services.
After several years of national implementation, there is the need to assesddiregmee of these
strategies in delivering preventive messages and care for childrenfivedeith fever, diarrhoea

or cough. There are several studies that have looked at HBC in Ghana. However, most of these
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studies focused in a few districts, lookedrtrularly at malaria HBCfocused on the curative
componennd were conducted in a more fAcontroll ed
rather than in a real life programme cont¢84-88). The routine information system was not
providing enough information abouivho was usingthese two strategieand howwere they
performingin providing appropriate treatmerdarfmalaria, diarrhoea and pneumqgrda well as in
delivering health promotion and disease prevention messagesldition,therewasno financial

plan to support the HBC strategy for the lotgrm. F the HBC strategy showsenefits to the
population sustainable financing strategies that can effectively integrate HBC into the current
health system financing model are crucial fdorzg-termintervention. HBC inclusion in the NHIS

could be dongtermsolution.

Based on the points just mentioned, tha af this study was to assess the national implementation
of the HBC and CHPS strategy in Ghdoathe prevention and management of malaria, diarrhoea
and pneumoniaynder programme conditions, in order to provide eviddncehich to improve
performancend to guide long term financing strategies.

1.9. Sructure of the thesis

This thesis is organised sBevenchapters. Chaptek presentghe introduction justification of the
study and study aim. Chapteirzludesa literature review on the impact of malaria, diarrhoea and
pneumonia homéased care on health outcomes and its eff&ctivenesslt also presents relevant
literature around monitoring and evaluatidine aim and objectives of the thesis are presesited

the end of the chapteChapter Jlescribeshe methods used to address each objective.

The thesis has three results chaptéie structure of these result chapters followsmanuscript

structure with a shoihtroduction, a brief summary of methodsed which are describeth detail

in Chapter3-, a results section, discussion and conclusi@isapter4 assesses the curative
component of HBC and CHPS in terms of utilization, appropriate treatment given and client
satisfaction. HBC and CHPS utilizatiavere assessed based on treatrsa@king behaviour when

the child was sick. Appropriate treatment was based on adherence to national guidelines and
satisfaction was based on the perceptions of the carers after the tresgeieny) visit. Chaptes

asss ses the preventive component in terms of C
Disease knowledge was assessed based on the identification of causes and signs of severe disease
and its association with the sources of health education message®de Health behaviour was

assessed based on reported prompt care seeking behaviour, reported adherence to treatment,
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utilization of mosquito nets and having improved sanitation facilities, and its association with the
sources of health education messageceived. Chaptdd analyses the cogter caseappropriately
diagnosd and treated under th¢BC andCHPS.

Chapter7 includes a general discussion, conclusions and their implications in terms of programme

implementation and policy.
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Chapter 2Literature Revie

2.1 Introduction

Three reviews were conductad2014to explorethe impact of HBGon health outcomeds cost
effectivenessand to inform myresearch questionand methods. In addition, | also explored
methods to monitor and evaluate health care interventions to better clarify my chabgsctifes
andstudydesign.

2.2. Methods

Three separate reviews were conducted. For the three reviews, the Medlineselaaad the
Cochrane database of systematic review was ss@ircl2014 and again in 2016.

To explore the impact of homsedcareof malaria, the terms used wedraalaria or fever) AND
(under five or children under five or childAND (homebased margement or hombéased care or
home management or communriigsed or community case managemefD (Africa). The

Cochrane database of systematic reviews was also searched looking fdrdsmteare.

To explore the costffectiveness of homédyased care, used the words (cosfffectiveness or cost
benefit or economic evaluation) AND (fever or malaria or pneumonia or suspected pneumonia or
ARI or cough) AND (under five or children under five or child*) AND (home based care or home

management or home managgrnof fever or home care serviges

To explore the impact of hortmased care of diardea and suspected pneumonia, the terms used
were (pneumonia or suspected pneumonia or ARI or cough) AN@e( five or children under five

or child*) AND (home basedcare or home management or case managément

2.3. Impact of homebasedcareof malaria

Among 370 papers found in Medline database, 2 were systematic reviews conducted in 2007 (37)

and in 2014 (38). A third systematic review was found in Cochrane datalésh was conducted
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in 2013 (39). Due to the numerous and recent systematic reviews found (the last one was conducted

in 2014), | felt that it was appropriate to focus on these 3 reviews to analyse the effect of HBC.

The inclusion criteria for studiegviewed in 2007 werdi) the intervention evaluated consisted of
administration of presumptive antimalarial treatment for fever illness; (i) the treatment was
administered by local community members without formal training; (iii) the outcomes wereamalari
morbidity or mortality; and (iv) studies were conducted in Africa. Studies were not excluded based
upon their design. Results showed that of the 6 studies conducted-BaBaitan Africa that met

the inclusion criteria, the impact on morbidity and mdstalias mixed. The quality of the evidence

of the studies included was not evaluated. Two studies showed no health impact; one study showed
decrease in malaria prevalence and incidence; one study showed a decreased in severe malaria case:
and another decase in risk of progression to severe malaria. Only one study in Ethiopia showed a
reduction in child mortality (Table 1). This was a randomised control trial (RCT) conducted in
Tigray between 1996 and 1998 which showed a reduction in findemortality by 40% (95% CI

29-2, 50-6; p<0-003) in the intervention localities that provided chloroquine at community level
(Annex 1)

The 2013 systematic review included only RCT and gR&T (including controlled beforand

after studies and interrupted time sesagdies), that evaluated the effect of antimalarial treatment
presumptively or after a positive RDT, given by community members without formal training.
Therefore, not all 2007 systematic review studies were included. Results from this review addressed
the efficacy of HBC or its potential effect in treating malaria under ideal conditions. Conclusions
from the 10 studies that met the inclusion criteria were that HBC probably increases the proportion
of people with fever who receive an appropriate antimalaithin 24 hours and it may also reduce
all-cause mortality, but to date this has only been demonstrated in rural Ethiopia. The quality of the
evidence (based on the assessment of risk of bias in included studies) was considered moderate for
these finding (89).

The third systematic review conducted in 2014 aimed to expand the 2007 systematic review taking
into consideration changes in policy guidance on malaria treatment and the integititiother
community interventions such as diavela and suspected pneumonia management. Therefore, it
included studies published from 2000 to May 2013 where the main outcome was attributable to
malaria community case management. Fntge studies werencluded using a variety of study
designs: randomized controlled trials (RCT), cluster RCTsppse studies with or without control,
interrupted time series designs, qualitative studies, case studies, process evaluations- and cost
effectiveness studies. €hguality of the studies assessed for the 12 RCTs found was considered

high while the quality of the 3 controlled ppest studies was considered lower than the RCTs. The
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conclusions of the systematic reviemere that HBC can provide good quality malarcare
including performing procedures such as rapid diagnostic tests. Addingodmramd suspected
pneumonia management to the management of fevers (then called integrated community case
managemeniCCM) did not reduce the quality of malaria case manageifieadequate training

was provided and supervision was maintai{@@. This third review includes three more studies
conducted in Ghané86), Ethiopia(91) and Senega{92) not included in either of the previous
reviews that looked at the effect of HBC on child mortality compared with the standard care. All
three of these studies found reductions in child mortality that were statistically significant. The
study in Ghana (alester RCT conducted between January 2006 and December 2009) showed a
30% reduction in unddive mortality in the intervention arm which consisted of the provision of
ACT at community level (RR= 0.70, 95%CI 0.53, 0.92, p = 0.011). The second study teahituc
Ethiopia between May 2005 to April 2007 (a befoafter study with control group) tested the
deployment of ACT with RDT at community level. Results showed a reduced risk of malaria
specific mortality in the intervention district (RR=0.60, 95%CI00.d.90, p = 0.013). The study in
Senegal also tested the deployment of ACT with RDT at community level. This was a bfifare

study with controls conducted between August 2009 and May 2010. The mortality data was
obtained from routine data (in contrast the biannual census done in the Ghana study and
household surveys done in the Ethiopia study). Results showed a decrease in the incidence of in
hospital deaths due to malaria by 62.5% (95% CI1-83.8) in the intervention regions, while the

decreasé comparison regions was smaller and not statistically significant.

Issues related to implementation (e.g. availability of community drug distributors, availability of
drugs or supervision), may decrease the expected impact of the stf@Bgp 2010 survey
conducted in 44 sulSaharan African countries showed that among the 40 countries that responded,
83% had adopted national policies supportive of treatment by community drug distributers of
diarrhoea, 74% for malaria and 65% for pneumda(9id).

2.4. Costeffectivenes®f homebasedcare

The cost effectiveness of HBC is another issue to be addressed when deciding its inclusion in a
health systemOnly four studies were found on Medline that looked at the- @&tctiveness of

home management of fevers in Kenya, Uganda, Zambia and GhAanax(2). All of them
concluded that malaria HBC was costfective, although it might not be appropriate for all settings
(95-98). However, there are some differences between these studies worth to be mentioned. The
study in Kenya was conducted between 1998 and 2000 and looked at tedéfemisteness of
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training drug shopkeepers to provide adequate chloroquine treatment for slispeldga cases
compared with no training, from the societal perspective. Data for this analysis was obtained from a
beforeafter study with controls where effectiveness data was obtained from 2 households surveys.
Results showed that the cost per add#ldebrile episode appropriately treated was US%# the

early implementation phase and the cost per disabédjusted lifeyears (DALYS) averted due to

the intervention wa$JS$18.38 The study in Uganda used an interactive Markov Model which
calculaed the cost per DALYs averted and the ICER of presumptive malaria treatment through
community distributors versus conventional care (a-sizd hospital) from the societal and
provider perspective. Results showed that even using the most effective ardlmatemebased

care remained cosfffective only in areas of high and medium malaria transmission when access to
conventional care is low. The ceeffectiveness study conducted in 2009 in Zambia compared the
cost per appropriate treatment of providinGand RDT at community level versus the standard
care (lowsize health facilities) from the provider perspective. Effectiveness data was obtained from
community drugs distributors and health facilities registries. Results showed thabhsetkcare

for treating malaria was more cedffective that the conventional careoét per additional case
appropriately diagnosed and treated was US$41T& study conducted in Ghana between 2006
and 2009 compared presumptive malaria treatment with ACT at comntewétyversus standard

care from the societal perspective. This was a stepjelge cluster RCT that measured the effect
with and without two different interventions and measured only the cost of the interventions.
Therefore, from the information providetl Seems that the authors did a emstcome analysis.
Authors concluded that the cost per DALY averted at community level versus standard care was
less than the standard US$150 threshold recommended by the WHO (ICER using ACT alone=
US$90.25 and using ACFAmoxicillin= US$114.21), and was also cedtective for reducing

under five mortality in rural settings.

2.5. Impact of homébased management of diawda and pneumonia

Five hundredten papers were found. Among therh, systematic reviews looked affect of
diarrhoea and pneumonia HBC in reducing morbidity and mort&igy103). Due to the numerous
and recent systematic reviews found (the last one was conducted in 2015), | felt that it was

appropriate to focus on these 5 reviews to analyse the effect of HBC.

The first one(99), conducted in 1992, was a mataalysis that inclded six studies looking at

pneumonia HBC and child mortality. All six studies showed a reduction in pneumonia related child
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mortality. However, it is important to note that (i) two studies did not report P values and 95%ClI,
(i) the reduction in child moatlity was not significant in another study; and (iii) CHW did not
provide pneumonia treatmetite professional health worker dith one study. Authors concluded

that pneumonia HBC reduced infant mortality by 20% and ufidemortality by 25%. In 2003,
Sawazal and Black updated their matzalysis. Nine studies were included, five of them were
already included in the 1998etaanalysis(100). From te 9 studies, (i) treatment was provided by
health workers other than CHW in 2 studies and (ii) 1 study did not provide®5%6 p value.
Conclusions from the met&nalygs were that pneumonia HBC reddceverall mortality of
neonates, infant and childréioy 27%, 95%CI 1835; 20%, 95%CI 128; andby 24%, 95%CI 14

33, respectively The third systematic revie@01) aimed to include a wider range of community
interventions. With respect to pneumonia case management, nine articles were included and seven
were already included in previous systematic reviews. From the nine studies, (i) one study reported
treatment bya midwife instead ot CHW, (ii) the reductionn pneumonia related mortality was not
significant in two studies and (iipne study did not provide 95%CI or p vadu€onclusions from

the metaanalygs were that community case management can reduce by 35% (95%@) 18
pneumonia related child mortality and overall child mortality by 21% (95%€302The fourth
systematic revievaimedto update the previous one on pneumpaia to include diardea HBC

(103). Twentyfour studies were included, elevetudies and twostudieswere inclued in the meta
analysis for pneumonia and diaoda related mortality, respectively. From the eleven studies, (i)
two studies reported treatment provided by professional workers, (ii) the reduction in pneumonia
related mortality was not significant in tvgtudies; (iii) one study did not provide 95%CI or P value

and (iv) one study did not have enough power to dete@ffect on mortality. With regards to
studies reporting on diamka related mortality, only one of the two studies showed a significant
redwtion in mortality. The second study showed a reduction in diarrhoea related mortality
although this was not significant and treatment was provided by professional health staff instead of
CHW. Conclusions from this review (Das et al 20{B)3 were that HBC was associated with a
160% increase in the use of ORS for diaedn, an 80%ncrease in zinc use, 13% increase in
seeking care for pneumonia, 9% increase in seeking care foradiarrand a 32% reduction in

pneumonia specific mortality whereas evidence for duadrelated mortality was weak.

Because of most of the studieslimed in the four previous reviews were done in Asia, the fifth
systematic review included only studies conducted in Africa assessing the community case
management of pneumonia. Only studies where CHW received shorter training than professional
staff and GHW provided treatment were includéti02). Conclusions from this review were that

there was a lack of evidence on the efficacy and effectiveness of community case management of
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pneumonia, arguing that there were only a few studies (15), with different methodologies, only two
out of fifteen were in West Africa anohly two looked at reductios in mortality. Of these two
studies, only one showed a reduction in mortality although the p value and 95% CI was not
reported. The main difficulty in terms of CHW experiences was in counting the respiratory rate and
therefore classifying pneumonia cas@athors concluded that adherence to guidelines was lower in
integrated interventions than in community case management of pneuonex 3 presents a

summary of the studies included in the five systematic reviews.

2.6. Evaluationof healthinterventions

Evaluation of interventions increasingly plays a role in health care (as well as in other fields).
Stakeholders want to know the value received for the funds given and to use this information to

guide their decisions in steering the heajtbtam towards better outcomes.

There is a vast bibliography on types of evaluation and on methods to conduct an evaluation. For
example, process evaluation assesses if the intervention has been implemented as planned and
examines how the context and medbars of action lead to the outcomes achiefdg). Outcome
evaluation assesses the achievement of ¢bwort, intermediate, and lorigrm objectives(105).

Impact evaluation aims to identify the causal relationship or attribution of the outcome to the
intervention under study105 106). Formative evaluation infms orgoing projects and
summative evaluations are conducted at the end of the prdjédt Economic evaluations
comparedgifferent alternatives in terms of both their costs and consegu€r@®. With regards to

the different study desigrno conduct an evaluation, there are experimental studies, quasi
experimental studies, observational studies, qualitative studies, economic studies and mixed
methods, particularly when the intervention is comp&86, 109, 110). Different study designs will

be selected based on the objectives of the evaluation, resources available, the cotiiexdegrée

of certainty on causality or attribution required. Experimental studies (impact evaluations) are the
gold standard to address causality although they are not always appropriate or possible (for example
when resources are constrained, when thervantion has already been tested, or when the
interventions is already being implemented). Quasi experimental studies (using techniques such as
differences in differences, regression discontinuity and matching and interrupted time series) can be
useful when causality needs to be addressed and experimental studies are not feasible to conduct.
Observational studies with a control group (cross sectional studies;aratsel and cohort studies),

may be appropriate depending on the study objective. Whentamaixcontrol group is possible
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(as in my study) attribution can be addressed by introducing questions regarding source of the

treatment/service receivéti09, 111).

Frameworks can help to systematically analyse areas where health interventith®iase an

impact. Although different frameworks may have common dimensions or areas to evaluate, they
also have specific areas of attention. For example, the WHO Primary Care EvaluatiofLTdol

focuses on the four vital functions of the health system mentioned in section 1.4 (servidemrovis
resource generation, financing and stewardship) and divddevice provision into four key
characteristics to be evaluated: access to services (understood as use of health services), continuity
of care (or follow up from one visit to the other), cpnehensiveness (which refers to a full range

of services such as curative and disease prevention) and coordination of care (such as from primary
to secondary health care). The Centre for Disease Control and Preventiofl@9daescribes 5

areas of evaluation: implementation (or process evaluation), effectiveness (or outcome evaluation),
efficiency, costeffectiveness and attributionrSmith et al described four dimensions to be
considered when evaluating a health care interver{id®): equity, effectivenessfficiency or

cost effectiveness and the humanity of the health care or health care intervéntigh.et al
definesequity as the fair distribution of a hetd service (or health state) in a population among
groups or individuals. Often, one cause of inequity may be that some groups are less able to access
to health services than the others. Effectiveriesdefined as # benefits of a health service
measuredy improvement in health in a real populatiemder normal circumstancesfficacyis

defined aghe benefits of a health intervention under ideal conditions - €fisttivenesss defined

as the relation ofhe cost of an intervention to the benefitdaned. Humanity is the quality of

being humane. It refers to the social, psychological and ethical acceptability of the services that

people received from a health care intervention.

It is important to note thathere is a high variation on the meaning and use of different terms
depending on the approach. For examisieghe evaluation of programmes, outcomes refer tthe
results of programes, and outcome evaluations can be called effectiveness evaluagion
menioned abovg109 114). In epidemiology,outcomecan also be called response variable and it
is a broad ternmmeferring to any defined disease, state of health, health related event orAdsath.

in epidemiology, effect refer® the association between a risk factor, predictor or intervention and
the outcome. Efficacy will be called if the relationship betweeth (intervention and outcomdlas
been addressed in a controlled context, under ideal condiiéiestivenesawill be assessed under
real life conditions(115. In economic evaluations, effectivenesgasures can be final health
related measures of outcome, such asylfars gained, intermediate outcomes or outmmitsh as
percentage of cholesteratduction if the link betwea, the intermediate outcome or output and

final outcome can be establishéd general though, one should choose an effectiveness measure

36



related to a finahealth outcoméo allow comparisonvith other studies and to have a tradethat
guides on the decision if an intervention is more -effgctive than othe(108 116). Efficiency is
another term that has different meanings. In the evaluation of progeaetficiencyoften refers to
the optimal use of resources to achieve intended outc¢bd8s117). In economic evaluations,
Drummondet aluse the term oéfficiencyevaluationas economic evaluatiqd08), while Smithet
al particularly refers efficiency to one type of economic evaluation {gfsttivenessj113)

Another aspect is how to measure results pfogrammeor health intervention. Indicators are used

to demonstrate change in a situation, or the progress in, or results of, an activity, project, or
programme. Indicators are necessary to help determine what data needs to be collected. They can be
classified indifferent ways. A direct indicator is called when it clearly measures the intended result.
Indirect or proxy indicators are linked to the result by one or more assumptions and they are used
when the most direct indicator is not practioalnot feasiblg118). Indicators can measure inputs,
process, outputs, and outcomes. Input indicators measure the number of resources involved in an
activity, for example, number of people to be trained or training material developegeiar.a
Process indicators measure the progress of activities in a programme/project and the way these are
carried out, such as percentage of people that received a training. Output indicators measure short
term results, the quantity, quality, and timelsed the products, goods or services resulting from

an activity, project or programme (for example, percentage of people that improve in disease
knowledge).Outcome indicators measure medium and {t@rgn results generated by programme
outputs, such us ¢huse of adequate treatmenthange in prevalence of a dise§k&9. Indicators
measuring longerm outcome are sometimes called impact indicators, and the evaluation assessing
this longterm goals impact evaluations, making some confusion with the definition of impact
evaluation described ab® which particularly addressed the causal relationship or attribution of the
outcome to the interventigid 14, 120). I ndicators needs t ospécific, i SMATF

measurableachievable relevant andime-boud(121, 122).

The way the indicatorselected are collected will depend on the information needed. There are a
variety of methods to collect information such as observation, revision of existing records, data or
documentation, testing of abilitieqiological measurementdn-depth interviewsor surveys.
Observations can be used to observe behaviour or practices, rather than asking people what they
think or how they behave. Revision of records/documentation produced is an important source of
information to monitor and evaluate prograes/inteventions, but they might not have all the
information needed, or it might be necessary to verify some informd&iolngical measurements
areobjective, in that they are independentboth t he subj ectsédé perceptio
or laboratory rethods are used, of the researchedepth interviews are good to explore new ideas

or concepts from specific people and they use stmctured questionnaires or opemded

37



questions. Surveys are particularly useful to find small amounts of informibon a wider
selection of people in the hopes of making a general claim. Surveys useeandeedquestions or
structured questionnair€$23-125).

2.7. Discussion

Although with promising resultsparticularly with respect to malaria HBGhere is still little
evidence that malaria, diarrhoea gmtkumonia homeased care can reduce mortality in Africa.
With regardsto malaria HBC, only seven studies were found répgron overall and malaria
specific mortality.Among these seven studies, six used similar study design and data collection
tools (quasi experimental or RCT, with health demographic surveillance and parasitemia surveys).
Among thesesix studiesthree stdies dd not show a reduction in mortalitand authors argued

that previous high setfeatment in the community, limited availability of CHW and small sample
size could have been the reas@8 89, 90). The seventh studyvhich evaluatd the scale up of
malaria HBC covering a larger areaSenegal92), did show an effect on mortality, although this
was at facility level usingoutine dataNo study was found assessing the effeafliafrhoea HBC

on child mortality in Africa. With regards to pneumonia HB@nly one out of 2 studies showed a
reduction on child mortality in Africa, although the P value was not given (F&Jure
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Figure 2. Summary of studies on malaria, diarrhoea and pneumonia HBC conducted in Atiogechyddressed
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Among all the studiefound conducted in Africathe majority explored the effect of the curative
component of HE, particularly related to malaria. In those studies, indicators such us HBC
utilization, treatment andrompt treatment and referrals were often us&lrprisingly, the
preventive component was much less explored (only 12 out 6ofstddies). Taking into
consideratiorthat HBC normally includes a preventive componenttwedmportance of health and
community practices to improve child survival, child growth and development (sectionitl.3)
seems that the preventive components is often negledted eonducting HBC studieswhen
included, the outcomes used were related to disease knowledge and health behaviour such as the
recognition of severe signs of disease, seeking care praaieesof ITN or compliance with
treatmentStudies on coseffectiveress of HBC were almosbn-existent.Excluding the study that
addressedhe training of shopkeepers, only 3 addressed thanagement of feverthrough
community volunteers. And among them, only 2 used a final health outcome (DALYS) as the
effectiveness meare. The third one ugkan intermediate doome (appropriate diagnosis and
treatment)which, although some econonsstill accept it as an effectiveness measure due to its

linkage with the final health outcome (reduction on mortality ttumalarig35)), others daot

Most of these studies were conducted between 2004 and 2014 (36 @)tusiinyg a variety of
study design¢RCT-13, beforeafter with controlslO, before-after without controlb, post study
with controls2 andpost studywithout controlsl6). Interestingly, most of them were conducted in
few districts withstrong supervisianiTo mention the exceptions, onbystudies were conducted in
large areas with regular/standard supervigfish 126, 127). With regardgo the study duration20
out of 47 studietasted2 or more yearsand only 2studiedasted4 or more years.

With regards to the evaluation of health interventions, there is a vast documentation on types of
evaluation, methods to conduct evaluation and frameworlsystemécally analyse areathat

should be addressed when evaluating a health interveritiomddition, the meaning of the
terminology used may differ depending on the approagtespective Rather than discussinbe
appropriateness of differem¢rns, it is more appropriat¢éo clearly define what we mean when

using a particular term to avoid cosifon andmisunderstanding

2.8. Conclusion

There isa quite extensive literature assessing theeafbf HBC in Africa, mainly addressing
malaria HBG under catrolled circumstances and reaching few distridthere is limited but

promising results on the effect of malaria HBC in reducing child mortality, but no evidence
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regarding diarrbea and pneumonia HBC and child mortality in Africa. Studies assessing HBC
clearly focus on the curative compongsiowing positive results particularly in improving access
to prompt treatmeneven when diartea and suspected pneumonia cases are integrated in the
strategy. Thereventive componeifitas been less explored althowgith positive results regeding
improvementdn disease knowledge and on how to administer drugs. etB€effectivenesshas
beenbarely addressealthough the few studies found (3) showed that HBC was moreffestive

than the standard care

Exploring the effectivenesf HBC underprogramme conditionsn large areasnd after several
years of implementatiolis necessary tainderstand mplementationissuesand how theymay
decrease the expectedtcomesof the strategyEfforts should be made to camt comprehensive
evaluatios, without focusingon only one aspect of the interventiand considering its continuity
and coordination with other interventiorsn appropriateypproach could be to follow the Smih

al dimensions, considering its simptigciand clarity. When selecting the study design, this should

ensure the attribution of results to the intervention.

Therefore, | decided that the aim of my study was to assess the implementation of the HBC and
CHPS strategy in Ghana under programme cidif in a large area and after several years of
implementation in order to provide evidence by which to improve performamhcee objectives

were defined:

Objective 1: To assess the curative component of the HBC and CHPS strategies in terms of

utilization, appropriate treatment given and client satisfaction.

Objective 2: To assess the preventive component of the HBC and CHPS strategies in terms of

carersd disease knowledge and health behaviourl

Objective 3: To determine the cost per case apjatgy diagnosed and treated und¢BC and
CHPS.

These 3 objectives cover the four dimensions of Swithl approachdescriled in section 2.5.
Equity will be addressed whemalyzingthe utilization of the curative component of the HBC and
CHPS strategiesEffectiveness willbe assesseldy analyzingthe appropriate treatment given as
well as through disease knowledge and health behavidwese indicators are considered to be
proxy indicators of chilanorbidity andmortality asthe data to populai®oredirect indicatos were
not possible to obtaifmore details in chapter 3With regards to the third dimension (cost
effectiveness) and considering tl{gt my effectiveness measure is an intermediateasoé (not
consideredthe best effectiveness measuioeconduct a cosgffectiveness analysisgnd (ii) the

importance of knowing the cost of interventiotigir affordability and the appropriate financing
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strategies to support therh,decided to conduct a ceahalysiswhich will be useful toguide
discussions on thieng-termfinancing of HBC Fi nal | vy, humani ty wil|

satisfaction with the curative component.

With regards to methods to address these objectives, dnpersentionstudy without controls
througha houghold surveytaking into consideration that both HBC and CHPS are implemented
throughout the study arewas considered an appropriapproach. This design has been used
previousy in studiesassessing HBC (Annex 1 and 3) and it can inform atbmuturent situation

as a complemento information from routine datathrough the District Health Management
Information Systemdn addition, a qualitative study using-@depth interviews might also provide
information about the how and why of the results ebthbugh the household survey, providing
more insight of the bottlenecks and enablers of the stratddiegever, the qualitative study was

not possible to conduct due to availability of funds.
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Chapter3. Methods

The Volta andNorthern Regions were purposively selededjure 3). | wanted to include a region
implementing iCCM and one malaria only HBC, to have a better picture of HBC in Ghana. Based
on this first requirement, the NMCP suggested the Volta and Northern Regions. The Volta Region
targeted only rural districts for the HB@plementation and implements mostly malaria HBC (with

the exception of some communities supported by NGOs which implement integrated HBC), despite
all districts havingreceived drugs for the management of diarrhoea and suspected pneumonia in
2013. The Nahern Region implements iCCM due to availability of funds from UNICEF. Based on
the monthly activities reported through the routine monitoring informatystem(District Health
Information SysterDHIMS 1), the NMCP had some concerns on the low perfoiceaof iCCM in
Northern Region compared to the other two northern regions (Upper East and Upper West
Regions), although the iCCM coordinator in the Northern Region believed this low performance
was due to under reporting of activitiés.contrast, the NME was satisfied with the malaria HBC

i mpl ementation in the Volta Region. Selecting
a good strategy to contrast results with those of DIMS Il and to see possible differences that could
help identify enabler and barriers of the HBC implementation in Ghana. The CHPS strategy is

uniform across regions of the country.

The Volta Region has a malaria prevalence of 17%, diarrhoea prevalence of 7.6% and suspected
pneumonia prevalence of 2.1% in children under fiWCS 2011). The rural population
corresponds to a 66% of the total populatibwo rainfall season®ccur in the middle and coastal

belts, one major season is in April/July with a peak in June and one minor season is in
September/November with a peak@ttober. The north of Volta Region has one rainy season

May to October with a peak in August.

The Northern Region has a malaria prevalence of 48%, diarrhoea prevalence of 21.4% and
suspected pneumonia prevalence of 6.3% in children under(I2®. The rural population
corresponds to 70% of the total population. In the north the rainy season begins in May and ends in
October(129. Climatically, religiously, linguistically, and culturally, the Northern Region differs
greatly from the politically and economically dominating regions of central and southern Ghana,

and itis similar to the two other northern regions (Upper East and Upper West).
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Figure 3. Map of Ghana
3.2.Defining utilization of services

Utilization of services daenothave a single definition. There is a vast bibliography defining the
utilization of health care, access, and its different dimensions and determinants. Cabieses and Bird
(2014) (130, reviewed the different access definitions used and how they evolved over time. One

of the first definitions of acceasstheallitya f oc
reach health services. Then, more focus has b
services. Other authors |ike Penchasky and To
between the user and the systerefirdng 5 dimensions of access: availability, accessibility,
accommodation, affordability and acceptabilifydl). Since then, several frameworks of access to
health care in relation to poverty and identifying barriers to health care have been developed.
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Cabieses and Bird in their Glossary of Access defined 3 components and 4 barriers to access to
health carg130. The components of access were geographical access (or availability of health
care), financial access (or affordability) and semittural access (or acceptability of health care).

The barriers were personal barriers (lack of aness, stigma and lack of information), financial
barriers (costs that deter people from accessing care), organizational barriers (structure and process
of the health care system) and physical/geographical barriers. Utilization of health care is defined as
the realized access or the actual use of the services which is the definition | used in this study. The
components and barriers to health care were also addressed and described in this study when
looking at factors associatedth the use of community séoes. Analysing the association between
socioeconomic status and utilization of HBC and CHPS | also addressed equity in HBC and CHPS

utilization (first dimension described in sectia:).

3.3.Defining appropriate treatment given

I chose appropriatereatment given for children undéive presenting with fever, diarrhoea and
cough, as a measure of the effectiveness of the curative component of HBC and CHPS. This
indicator was defined in the HBC and CHPS guidelines, can be cedwitin other studiesAnnex

1), it is feasible to obtain from my study and allows me to attribute the results obtained to the
different strategies based on the source of treatrher@ddition, appropriate treatment given is a
proxy indicator of child mortality. Malaria casearcprogress rapidly teevere diseasend death if
malaria treatment is not administdrin the first 2448h from onset of symptom@5). Prompt
treatment with a full course of effective antibiotics is key to requeumonia deathd32). ORS

and zinc are effective therapeutic interventions to reduce deanmortality(14).

Appropriate treatment refers to those with specific symptoms receiving the treatment and
procedures defined in the national guidelines. Therefore, this study will compare the treatment
received against national guidelinand not against control groups.

Other studies have usdtifferent health outcomes to assess the effectiveness of the curative
component of HBC, such as anaemia prevalence, malaria prevalence or mortality due to malaria,
diarrhoea or pneumonia. Howevengasuring anaemia or malaria prevalence requires laboratory
resources while malaria, diarrhoea and suspected pneumonia related mortality would require a
much bigger sample size. In addition, as the interventions are implemented in all districts under
study (there are no intervention and control groups), it would have been difficult to attribute these

outcomes to these particular interventions.
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There are two other outcome measures or effectiveness measures, particularly used when doing
economic evaluationwhich allow comparison with other diseases. These are the Disability
Adjusted Life Years (DALYs) averted and the Quality Adjusted Live Years (QALYs) gained
(chapter6). Calculating DALYs using a simple tree model could have been a good option to
consider mstead of appropriate treatment given. However, during the DrPH review it was
considered that using DALYs would be too much work for a DrPH thesis while using cost per
appropriate treatment was a good and realistic alternative, also comparable wittuolkiee(3S8).
Calculating QALYs was not considered because (i) the studies found on HBC cost effectiveness
used DALYs (Table 2) and (ii) it requires an extra cost to calculate the gadjitgtment weight

for malaria which rely on preferentmsed measures directlicded from general population

samples or from groups of patieit83).

34Defining userso6 satisfaction

Usersd satisfaction wit husedtoassesstlye himaraty of the healihr e
care, one of the four dimensions of a health care evaluation which involves respecting the principles
of autonomy, dignity, beneficence and rmoaleficence of every patiefll3 134). Fitzpatrik

(1997) described 5 areas that address the principles mentioned above: interpersonal skKills,
information given, technical competence, the organization of health care and time spent with the
patient(113. Several authors have indicated the importance of exploring all these areas (ad oppose
to a single general question) to assess satisfaction, as it may vary based on the domain explored
(135137. A minimum of 5 alternative responses are recommended to allow a more precise
expresn of users views and to increase reliability of the instrurti38 139). Satisfaction rates

will be influenced by characteristics of the patient (such as age of respondent, expectations and
health status) and those related to the health sy4t8n140) although in general, expressed levels

of satisfaction are typically higfl34, 135 141). Therefore, some authors recommend to focus on

the dissatisfaction data, to compare with other groups or td2ds and to look at experiences

with the health services rather that asking for satisfa¢lidm 142).

3.5 Defining disease knowledge and health behaviour

Disease knowledge and health behaviour were chtis@ssess the effectiveness of iCCM and
CHPS on family and community health practices regarding malaria, diarrhoea and pneumonia.

Health behaviour is understood #he combination of knowledge, practices, and attitudes that
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together contribute to motivate the actions we take regarding healibators chosen to measure
disease knowledge were: (i) carers of febrile children ufidebeing able to identify the oae and
practiceshat can causmalaria, diarrhoea and pneumonia and (ii) carers of febrile children-under

five years of age being able to identify signs of severe disease. Indicators chosen to measure health
behaviour were: (i) children undefive sleeping under ITNs, (iv) improved sanitation facilities in

the household, (v) promptness in seeking care and (vi) adherence to treatment.

| believe these indicators are appropriate to measure the effectiveness of the preventive component
of the HBC and CHS8 strategies because (i) they can measure the objectives of the HBC and
CHPS; (ii) they can be comparable with other studfesnéx 1, (49)), (iii) they are feasible to

obtain from my study and (iv) allow me to attribute the results obtained to the different strategies
based orthe source of health messagksaddition, these indicators are proxy indicators of child

survival, child growth and development as described in section 1.3.

As mentioned in sectiol.5, there are other study designs that can address the causal relationship
between the interventions and tetcomesHowever, as the objective of this study was not to test

a new hypothesis but to assess the implementation of two national strategies ialrpladye, |
consider that a cross sectional study, being able to identify the source of the health mas$ages,

attribute these to the strategies under evaluas@appropriatéor my study objective.

3.6. Definingcase appropriatelgiagnogdand teatd

The definition of 6case awas usedoraiddessabjectiveddt a g n o s
refers to amalaria, diarrhoea or suspected pneumonia case that received treatment according to
guidelines gection 3.3 or a child without malaria, diarrhoea or suspected pneumonia that was not

prescribed the recommended drugs to treat malaria, diarrhoea or pneumonia.

The use of two different but similar measureapiropriate treatment givemo measure the
effectiveness of the curative component aade appropriately diagnosed and treafed the cost
analysi3 have an explanation. Appropriate treatment given was an indicator used in many studies as
described inChapter2 and in Annex 1. Usg the same indicator will allow me to compang

findings with the other studies as mentioned above. Case appropriately diagnosed andlseated
takes into consideration those cases that weraecessarilytreatedwhich is important when

analysingcoss.
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3.7. Other sudy definitions

The following study definitions were used for the data analysis:

(1) Appropriate provider refers to public or private medical facility, CHPS, CBAs or
licensed chemical shqi28). HBC is delivered by CBAs.

(i) Utilisation of HBC or CHPS is defined as carers taking their child underttivee CBA
or a CHPSrespectivelywhen the child has symptoms of fever, cough or diarrhoea.

(iir) Flexibility of time of a CBA or of a health facilitior a child toattendreferst o car er s
opinion on fAopen hourso, or fiopen servic
child can be seen by a provider.

(iv) User satisfaction refers to carers experience with the service received after the treatment
seeking visit.

(v) Definitions specifido case management of malaria, pneumonia and diarrhoea, and their
differentials by HBC and CHPS used in the study are presented in Table 1.

(vi) Definitions specific to disease knowledge and health behaviour under HBC and CHPS

strategies are presented in Teabl
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Table 1. Definitions specific to case management of malaria, pneumonia and diarrhoea under HBC and CHF

strategies
Definitions
Malaria

General danger signs

Severe malaria signs

Appropriate treatment
of malaria

Prompt treatment of
malaria

Diarrhoea

Appropriate treatment
of diarrhoea

ARI or suspected
pneumonia
Severe pneumonia

Appropriate treatment
for suspected
pneumonia

HBC (65
All fever cases when no laboratory tests i
available.

Vomiting, convulsions, unconscious or n
breastfeeding.

Little or no urine, dark coloured urine
marked jaundice or abnormal bleeding.

Children aged months to 5 years diagnose
with malaria receiving 3 days of ACT.

If more than 7 days with fever, gener
danger signs or severe malaria signs, cl
must be referred with rectal artesunate.

Malaria cases thateceived an antimalaria
drug in within the first 24 hours of the ons
of symptoms.

3 or more loose or watery stools in al2dur
period.

Childrenolder than 6 monthswith diarrhoea
of less than 7 days that receive ORS and :
for 14 days.

If the child is less than 6 months,had
diarrhoea for 7 days or more, blood in stor
or is dehydrated, he/she should be refer
with ORS.

Cough with fast or difficulbreathing*
Noisy breathing or chest-drawing

Children older than 6 months with cough
and fast or difficult breathing of less than
days receiving amoxicillin for 5 days.

If the child is less thar6 months or had
symptoms for7 days or more, he/she shou
be referred.

If there are signs of severe pneumonia, he/
should be eferred with amoxicillin.

CHPS (14

All fever cases when no laboratory tests
available or when malaria test was
positive.

The same definition as in HBC

The same definition as in HBC

Children aged 2 months to 5 vyears
diagnosed with malaria receng 3 days of
ACT.

If more than 7 days with fever, gener
danger signs or severe malaria signs, ¢
must be referred withM quinine, IM or
EV or rectal artesunatgus an IM dose of
chloramphenicol.

The same definition as in HBC

The same definition as in HBC.

Children wit diarrhoea of less thad4
days receiving ORS and zinc for 14 days.

If diarrhoea for 14 days or more, blood
stools or isseverely dehydrated, he/sh
should be referred to hospital with ORS.

The same definition as in HBC
The same definition as in HBC

Children older than 2 months with coug
and fast or difficult breathing of less thd
14 days receiving amoxicillin or
cotrimoxazol for 5 days.

If the child is less thar2 montts or had
symptoms for14 days or more, he/sh
should e referred.

If there are signs of severe pneumor|
he/she should be referredvith IM
chloramphenicol

*ARI timers are available in the Northern Region under the iCCM strategy to help diagnose suspected pneumonia. If
severe pneumonia is suspected, the child must be referred to a CHPS compound or a Health Centre. *Nurses at CHPS
compounds do not have ARI tars. The diagnosis is made based on clinical signs. If a severe pneumonia case is
suspected, the children must be referred to a higher level of health facility. Some district hospitals, all regional hospital
and teaching hospitals haveRays to help diagpse pneumonia. Health centres, district hospitals, regional hospitals and

teaching hospitals have laboratory facilities to help diagnose malaria, diarrhoea and pneumonia.
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Table 2. Definitions specific to disease knowledge and health behaviour under HBbd CHPS strategies

Definitions HBC and CHPS strategies
Knowledge of the cause of malaria Identification of mosquitoes as vectors of malaria transmission.

Knowledge of the causal behaviours/practic Identification of at least 2 practices that cause diarrhoea among
of diarrhoea (i) not washing hands before eating,
(ii) not washing hands after defecation,
(i) not drinking clean/boiled water and (iv) having flies on food.
No other responses were consideredaasect knowledge.

Knowledge of the cause of pneumonia Identification of microorganisms as responsible for the disease.

knowledge of causal behaviours/practices o' Identification of children not having been vaccinated.
pneumonia No other responses wetensidered as correct knowledge.

Knowledge of signs of severe malaria Identification of at least 2 signs among
(i) unconsciousness,
(i) convulsions,
(iii) very pale,
(iv) yellow coloured,
(v) not breastfeeding and
(vi) vomiting everything.

Knowledge of signs of severe diarrhoea Identification of at least 2 signs among
(i) more than 7 days duration,
(ii) blood in faeces,
(iii) dehydrated and
(iv) not breastfeeding/feeding.

Knowledge of signs of severe pneumonia  Identification of both:
(i) chest in drawing and
(i) noisy breathing.

Having a mosquito net hanging At least 1 net over any bed / mat

Improved sanitation facility Flush toilet, pit latrine or ventilated improved latrine

Prompt treatment Care seeking in the first Z#burs of onset of symptoms

Adherence to treatment Following the instructions received from providers on how to take t

medicine prescribed.

3.8. Study design and sampling procedures

To address objectives 1 and 2ciss sectional household survey was conducfedaddress

objective 3, a cost analysis was conductédure 9.
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The cross sectional household surwes an observational study, post implementation and without
controls.The effectiveness of thaelivery ofthe curative and preventive componentss assessed
against national guidelinend standard definition¥he study population were carersatfildren
under five who had a fever, cough and or diarrhoea in theJastveeks.

The sample size was estimated using stendard formula for estimation of a proportion and
adjusting for clustering: 3.84p{i)/e2) *DE (144). A prevalence of 50% of the population who are
satisfied with the strategies was used to obtain a conservative sample size anduéficsenes for

the estimation of utilization of the community services and several outcdnaesign effect of 1.5
(145 and a precision of 5% were used. Adding 10% for-remponse, the sample sirequired in

each region was 633, giving a total sample size of 1267 households across the two regions.

A stratified three stage cluster survey was conducted in each region. In order to have the sample
representative of the whole region, whilst being logistically feasible, regions were divided into 3
areas. From each area, 2 districts and from each dfstictlusters were selected using probability
proportional to size (PPS). Then, from each cluster 27 households were selected, making a total of
648 in each region. To select the districts (first stage) the list of districts implementing HBC (all
districtsimplement the CHPS strategy) with its population was used. To select the clusters (second
stage) the list of communities implementing HBC with its population was U&edn the 24
districts in the Volta Region, only 8 were targeted for the implementafibtBC because of their

rural populatiorand were includeth the sampling (Annex 1). In the Northern Regialh districts

and communities were included in the sampling, as HBC was implemented everywhere.

Households with children unddive that had feve diarrfoea or couglin the lastwo weeks prior

to the interviewwere randomly selected in each cluster using a modified EPI sampling technique
(third stage)(146). To select households, a location near the centre of the community was first
identified and a random direction was defined by spinning a pen. A random houg@bkdliist
householdlalong the chosen direction pointing outwards from the centre of the woitynto its
boundary was chosen and checked for compliance with the inclusion and exclusion criteria.
Whether the criteria were met or not, the next closest household was visited until the required
number of households with a child with a fever, diarrhoeaough in the 2 weeks preceding the
survey were surveyedhterviews were conducted with the carer of the sick child. In cases where
there was more than 1 eligibéhild in a household, only one of them was selected randomly by

ballot paper.

The crosssectionalstudy design selected was appropriate to evaluate the implementatiom of

preventive and curativeomponents of HBC and CHR®ategies for childreander fivein the two
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regions, based on the outcomes of interest. This study was not a pecootcept, but an evaluation

of an ongoing programme that is already implemented at the national level. It was not possible
therefore, to adopt study designs including interventions and controls, or indeed randomly selected
intervention and control areako attribute the outcomes to the delyatrategiesinder study, the
guestionnaire included different question suchiwbkere did you seek cayefifrom wheredid you

receive the drugy fifrom wheredidyourecé ve mal ar i a pr e usedpreviowslyin me s s a
a similar study in Ghan@d47).

Cross sectional studies yeabeen usé in many HBC studiegAnnex 1), makingit possible to
comparemy results to those of othstudies However, this cross sectional studguld ideallyhave

been complemented with a qualitative stullgt could helpto explore barriers and enablers of
delivery of appropriate curative and preventive care for malaria, diarrhoea and pnethrmgh

HBC and CHPS. ¥lidating carer@responsesbtainedfrom the household survey with CBA
records or withCBAs observationwould havestrengthead my results.C a r eesporisesnay be
subjectto recall biasand may be influenced hynderstandin@f instructions andby difficulties in

the identification of symptoms, particularly those related to suspected pneumonia which are more
difficult to identify. CBA records may suffer from inaccurate or incomplete reporting. Observation
is considered the gold standaf80) but also has the limitation opotentially influencing
performaace (CBAs might perform better whemnder observation thamwhen alone in the
community also calledthe Hawthorne effect(148) and conducting observations more time
consumingandrequired morgesourcesA data validation exercisasingreviews of CBA registers

was originally planned together with qualitaive study. However, #se sulstudes were not
possible to conduct as the organization thatl promised to finance the studieghdrew one

month beforglanned implementation

The sampling scheme chasis alsoappropriatefor the study aimStratified3 stage sampling with
PPS ensumethat all participants havan equal probability of beingelected (avoiding selection
bias) and it ixheapeand more feasible to conduct than simple random sampling. As thef Hien
study wasto evaluatethe HBC and CHPS strategiesonly communitiesdesignated by policy as
implementing both strategiegereincluded in the sampling. In the case of the NortliRegion,all
communitieswere designated as implementing both strategssall districts and communities
wereincluded in the sampling and the results represenpadipeilation of children under five that
had fever, diarrhoea or cough in the 2 wepkevious tothe survey in théNorthern Regioras a
whole In the VoltaRegion, HBC was targeted to some rural distriets/ing out the tban ones
The resultfrom the VoltaRegionthereforedo not represent the whole region: otlig population
of children underfive that had fever, diarrhoea or cough in the 2 weeksiows tothe survey in

the communitiesdesignated asmplementing HBC and CHP$Annex 4 describes the districts
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included in the sampling}inally, it is important to note thdtam not comparing the Volta Region
with the Northern Region,an malaria HBC withiCCM as both regions are differeculturally and
epidemiologicallyl am only describing results found in each region and in each strategy.

A cost analysis was conducted to determine thst mer case appropriately diagnosed and treated
under the HBC an€HPS,addresmg objective 3.The definition of case appropriately diagnosed
and treated has been definedimapter 3section 6

Economic osting was done from the societal perspective, wbansiders cost® households and
the health system. The unit cost was defined as total cost incurred in treating one case of malaria,
diarrhoea and pneumonia. Details on how the cost was calculated are described in chapter 6.

Oncethe unit cost fodiagnosing andreatinga malaria, diarrhoea and pneumog&seunder the
HBC and CHPS strategyas obtainedthe cost pecaseappropriately diagnosieand treaéd was
calculatedusing a sample of00 eligible children from the survey. Finally, a sendiianalysis

was conducted

Results from economic evaluations may suffer from bias or uncertainty. There are four types of
uncertainty that might affect results of economic evaluations: methodological uncertainty,
parameter uncertainty, structural uncertpiand generalizability. Methodological uncertainty refers

to the analytic methods used in the analysis, for example the methods used to estimate productivity
loses. If a methodological uncertainty is suspected, repeated analyses should be run uging diffe
methods. Parameter uncertainty arises from the imperfect knowledge of true values of the
parameters that are used in the analysis, for example due to sampling variability. Parameter
uncertainty can be ddaWwith by using both deterministic (omeay ard multirway sensitivity
analysis) and probabilistic sensitivity analysis (PSA). Structural uncertainty refers to the appropriate
methodology for combining the input parameters. If a structural uncertainty is suspected, repeated
analyses should be run usididgferent models where uncertainties regarding model structure exist.
Finally, generalisability refers to the extent to which study results can be applied to another context
or setting(149). Using data from systematic reviews instead of from one study and modelling are

two approaches to deal with generalisability of findings

Sensitivity analysis allows exploration bbw these uncertainties could affée cost andcost
effectiveness results. There are several types of sensitivity analysis as mentioned abowayOne
sensitivity analysis is the simplest type of sensitivity analysis where values of different parameter

are modified one at a time across a plausiblgeamvhile the other parameters remain at their
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baseline values. Threshold analysis (a type ofwae sensitivity analysis) aims to identify the

value of a parameter above or below which the intervention isetiestive. Oneway sensitivity
analyses areasy to use, provide flexibility in parameter choice, they are logical, and they could be

a good starting point to understand the structure of a particotarorcosteffectiveness analysis.
However, they have also been criticised particularly due téattiehat the incrementabst orcost
effectiveness ratio might be influenced by more than one parameter at a time. Multivariate
sensitivity analysis allows a variation of the value of several parameters at the same time. Scenario
analysis is a type of afti-way sensitivity analysis were the worst and bease values are used for

the costeffectiveness analysis. Mulivay sensitivity analysis also has some weaknesses: the
interaction among different parameters might imply that the simple additiorferfedif parameters

might not be appropriate. In addition, the presentation and interpretation of avaykiensitivity
analysis can also be difficult as the number of parameters modified increases. Finally, probabilistic
sensitivity analysis (PSA) usessttibutions which randomly generates a large number of mean cost
and effectiveness estimates. This sensitivity analysis is believed to be the most comprehensive way
of dealing with some forms of uncertainty in economic evaluation. However, practicalidg ilise

the choice of the distribution, the assumption of independence between parameters, or the fact that
PSA do not address generalizability, are their weakné$46s150).

To deal with uncertainty in this study, | decided to conduct awme sensitivity analysis. |
believed that parameter uncertainty was the uncertainty thad coo$t affect my results. Even
though PSA can be considered as the best approach to deal withvilaypsensitivity analysis is a

good starting point to see how different values may affect thearadysis, while being a more
reasonable methodology thaose when compared to PSA, particularly due to the amount of time
available to conduct the DrPH thesis. The parameters chosen for the sensitivity analysis were
different discounting rates, different facility cost, different HBC and CHPS utilization &ededit

HBC effectiveness. Different discounting rates to annualise capital values affect the cost of treating
a malaria, diarrhoea or suspected pneumonia case particularly in the CHPS facilities. Therefore, |
decided to explorevhetherusing a discountingate of 5% and 7% (instead of 3%) would affect the
costeffectiveness analysis. With regards to different facility costs, and as mentioned in section
5.3.1, | conducted a cost analysis in two CHPS facilities in each region. Average CHPS costs in
each regin were used to conduct the caffectiveness analysis. However, | believed that it is also
important to take into consideration not only average costs but also the less and more costly CHPS
as this variation could influence results. Different HBC and®SHutilization might influence the

cost per case appropriately diagnosed and treated under both strategies. For example, if HBC
invests in training CBAs but few people visit them, the cost per treatment under HBC would be

high and therefore, it may influea the coseffectiveness results. Data from the household survey
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gave a point estimate and a 95%CI of the HBC and CHPS utilization. | considered that using the
limits of the 95%CI as the values for the sensitivity analysis was the most appropriate lapproac
The 95%CI limits for the HBC utilization in the Volta Region wé& &% and 45.7%; for CHPS
utilization in the Volta Region were 6.7% and 22.9%; for HBC utilization in Northern Region were
0.2% and 3.9% and for CHPS utilization in Northern Region wer8%,068.6%.Similarly, the
effectiveness of the HBC strategynderstood as the number of cases appropriately diagnosed and
treated)may also influence the cost analysis. However, it was not possible to calculate the 95%CI
of HBC the effectiveness for thlree diseases in both regions. Considering the low effectiveness
found (see Chapter 3), | consider that a 50% increase or decrease in HBC effectiveness was a good
criteria to see how a change in HBC effectiveness might affect themalysis(as a lowe of

increase or decrease was too low to see a difference in number of cases appropriately diagnose and
treated) (Tabla).

Table 3. Parameters used for the sensitivity analysis
Discounting rates 3%, 5% and 7%  Different discount rates to analyse capital values may influenc
cost of diagnosing and treating a case, particularly in a C
facility. 3 % was chosen following a standard practice. 5% anc
was believed to be a good range for comparison foundher ¢

studies.

Facility costs Average, higher Average cost of the CHPS facilities was used to do the
and lower costs  analysis. However, different facility costs may influence
comparison with HBC.

HBC and CHPS 95% Cl The use of HBC and CHPS affects the cost per diagnosis
utilization treatment. Using the 95%CI obtained from the survey was beli
to be the best approach to explore higher and lower utilization.

HBC effectiveness 50% higher and BeingHBCt he finewd i ntervention,
lower how better or worse performance will influence cost. Due to
effectiveness low numbers, it was not possible to obtain the 95%CI of the }

effectiveness in both regions. Therefore, a 50% increase
decrease ireffectiveness(understood and the number of cayf
appropriately diagnosed and treatatids a good range to s¢
changes in number of cases appropriately diagnosed and treat

Survey @ta collection was done during the 5th to 16th April 2014 in the Volta Region and during
the 23rd June to 3rd July 2014 in the Northern Region. Three teams of 4 field workers with one
field supervisor were recruited iDodowa Health Research Centi2HRC) for the Volta Region

data collection and ithe regional directorate ilamale for the Northern Region data collection.

The recruitmenprocess and selection criteffecluded an interview, previous experience as a field

55



worker and in DHRCandsecondargducation level. The training was done in DHRC for the Volta
Region team and in Tamale for the North®egion team. The training wad one week duration

and included one day piloting the questionnaire. The same field supervisors and the trainers were
usedin both regions.

Data collection was done using a structured questionnaire which includeddsawmgraphic
information of the came care seeking behaviour, experience with CBAs and other health providers,
costs involved when seeking caexposure to health education messag@swledge of the 3
diseaseshealth behaviouand household characteristid ensurehat the data collected was of
good quality, supervisorsonducted checks for errors on the questionnaires, ddilg.exercise
wasfollowed by a meeting with field workers to give feedbaakissuesoundanddiscusshow to
solvethe problems identified

Data on costing was collected from the household survey, from the Health Administration and
Support services, from the Nationdhlaria Control Programme, from CHPS and from the NGO
Plan International which supports the HBC in the Volta Rediata costing started during data

collection but last much longer, until the end of the thesis.

Survey data were double entered and validated using EpiDataSBulvey data processing and
analysis was done using STATA 12. Initial data examination and prevalence estimates were
obtained using tabulations adjusted for survey de$tgm.ar s on 6 s d -&smqaregvas ubed s e d
to test for associations. Survey logistic regression was used to obtain adjusted estimates.

Principal components analys{pCA) was used to create soegonomic quintiles and compare
outcomes across these quintilébe variables used tgenerate the socioeconomic quintiles were
ownership of the house, number of rooms, type of flooring, availability of electricity, radio,
television, refrigerator, telephone, bicycle, motorcycle, car, canoe, tractor, source of water, type of
sanitation, man source for cooking and number of people living in the househblladvantage of

using a PCA over the more traditional methods based on income and consumption expenditure is
thatit avoids many measurement problesnsh agecall bias, seasonality andta collection time

PCA iseasy to calculate and it can use the type of data that can be easily collected in household
surveys. Socieconomic categorization is obtained by ranking then classifying households within
the distribution into various groupiag Therefore, while it is useful for considering inequality
between households, it cannot provide information on absolute levels of poverty within a
community. It can be used for comparison across couns@&tngs or over time, provided the

separate indes are calculated with the same variab@dtics of PCA argue that the technique is
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arbitrary, that the method of choosing the number of components and the variables to include is not
well defined.Whether the first principal component can predict SE8uswill dependon the

nature of data and the relationships between variables that are being considered, the validity of the
variables included and their reliabili¢¥51).

To ensure good quality data at this stage | used thiraéegies When creating the data entry
interface in EpiData and before entering the data, | set up data checks to avoid data entry errors.
For example, restricting data entry to certain valuescoepting values only on a certain condision
(jumps). Once all checks were done and testeduale entered and validatiras done tadentify

errors during the data entry. Entering the data a second time allows to check both files for
inconsistencied-inally, and before the data analydigleaned the data looking fpossible errors,

inconsistences and missing valuesyising filledin questionnaireif needed.

Ethical approval was obtained from the Ghana Health SeREtitieal review committee (ID NO;
GHS-ERC: 04/09/13) and from the Ethics Committee of LSHTM (ethics ref: 6442). Administrative
approval was obtained from the respective regions and districts. Carers of children gave written
consent to be interviewddnnex 9.

57



Chapterd. Assessment of thdBC and CHP&urative component

4.1. Introduction

As mentioned inChapter 1,sectios, Ghana has developed two main communibased
interventions or delivery strategies that aim to reduce barriers to physical access to quality
treatment contributing to redung the morbidity and mortality of children undédive years of age
Thesecommunitybased interventions are HBEEhd CHPSHBC started in Ghana in 1999 to treat
suspected malaria casggb). In 2009 and irthe context of Integrated Management of Childhood
lliness (IMCI), Ghanantroducel the iCCM to addrestevers, ARI and diarrhoea in the community.

The CHPS strategy started in a pilot phase in X9@)with the aim of improing access to health

care. Among other services, CHR®ovided treatment of common diseases such as malaria,
diarrhoea and acute respiratory infections (ARI).

This chapter reports on the assessment of the curative componentHBthand CHPStrategies
(objective 1 of the thesish terms of utilizatonos er vi c e s, appropriate tre
satisfaction in the current context, without additional supervision, in a lgeggraphiarea and

considering the management of fever, diarrhoea and cough for childrer fivelgearsof age

4.2 Housdénold survey

A household survey was conducted 2 years and 8 years after implementation of HBC in the Volta
and Northern Regions of Ghana respectively. Details of the study desigdegeréded irChapter
3, sectiory. This was a stratified three stage cluster survey where carers of chitdferfive years
of agepresentingwith fever, diarrhoea or cough in the previous two weeks were intexdiew

their careseeking behaviour, the treatment received and their expas with the providers.

| also mentioned thatavl i dating carers6 responses obtained
records or with CBAs observation would have strengthened my refiulims not possible to
conductthis substudy. However,two studes onantimalarial use and dosage uselderec ar er 0 s
reportswere compared t6iBC recordsshowed similar result€87, 88), and thereforesupportmy

study design.
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4.3. Data analysis

Assessing which factors or predictéhst are associated with the utilization of these interventions
might help to understand who is using the service and under which circumstances. This information
can be useful to address eqguitshen the predictor is the socioeconomic statissjdentify enablers

or barriersas well as for planningurposes

To explore the potential association betw&tBC and CHPS utilizatiomnd potential predictors,

the crude OR was obtained using univariate logistic regression, and the adjusted OR using
multivariate analysis based @nframeworkthat | developed(Figure5 and Table4). To do this,

firstly, the association of each factor ji@&ted only for district) with th&lBC and CHPS utilization

was estimated. All individual factors whose association reached significance at p<0.1 were included
in a multivariate analysis. All factors that remained significantly associated with the outcome
(p<0.1) in this model were retained. The variables included in this model were the core group of
individual variables.Secondly, all community factorehose association reached significance at
p<0.1 (adjusted only for district) were added into the coramud individual variables. All factors

that remained significantly associated with the outcome (p<0.1) in this model were retained.
Thirdly, all health system factokghose association reached significance at p<0.1 (adjusted only for
district) were addednto the core group of individual and community variables in a multivariate
analysis.All variables that remained significantly associated with the outcome (p<0.05) in this
model were retained in the final mod&kwo- way interactions were tested with #fle variables

retained in the final model.

Individual factors

Community factors

\ 4

> Health system factors

Figure 5. Simplified conceptual hierarchical framework for HBC and CHPS utilization

59



Table 4. Potential predictors of the frameworkfor HBC and CHPS utilization
Categor Variable

Individual factors Age of child
Sex of child
Age of care taker
Education of care taker
Household socio economic status
Community factors Preventive messages sent by CBAs and CHPS
Preventive messagesnt by other sources
Open hours (flexibility of time) of a CBA and CHPS to attend a child
Health system factors Active NHIS card
Distance to a health facility
Type of closest facility
Open hours (flexibility of time) of the closest facility

4.4. Results

A total of 1,356 interviews were conducted in the Volta and Northern Regions (685 and 671
respectively) (Tabl®).

Table 5. Number of interviews @mnducted by district and region

Volta Region Northern Region
District Name . District Name .
Hohoe municipality 115 Central Gonja 114
Jasikan 113 East Gonja 118
Ketu North 98 East Mamprusi 120
Krachi East 114 Saboba 110
Krachi West 121 SawlaTunaKalba 106
North Tongu 110 Tolon Kumbugu 117
Total interviews 671 Total interviews 685

Among the children included in the study, fever was the most prevalent reported symptom during
the lasttwo weeksprior to the survey621/671 (90.9%) in the Volta Region and 635/685 (94.4%)

in the Northern Region], followed by cough [408/671 (65.9%) in the Volta Region and 334/685
(53.1%) in the Northern Region] and diarrhoea [287/671 (49%) in the Volta and 291/685 (42.7%) in
the Northen Region](Table6).
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Table 6. Prevalence of symptoms and care seeking behaviour by region

Indicator Volta Region Northern Region
Had Fever during past two weeks* 621/671 90.9 635/685 94.4
Had Diarrhoea during past two weeks 287/671 49.0 291/685 42.7
Had Cough during past two weeks 408/671 65.9 334/685 53.1
Had suspected pneumonia during past two weeks 153/671 21.4 80/685 10.2
Sought care (for any of the 3 symptoms) 639/671 93.1 626/685 92.8
- From CBA 90/671 17.3 8/685 1.0
- From CHPS 61/671 11.8 228/685 31.3
- From Health Centre 130/671 12.2 155/685 21.1
- From Hospital 153/671 24.2 83/685  13.0
- From Private clinic 19/671 4.0 25/685 7.3
- From Licensed chemical seller 153/671 19.5 88/685 14.9
- From Drug peddler 29/671 3.3 33/685 55
- From Traditional healer 0/671 0 6/685 0.6
- From Other providers 4/671 0.4 0/685 0
- Care not sought 32/671 6.8 59/685 7.3
Not aware/ Dondét have CBA 213/671 29.8 314/685 40.6
Sought care in the first 24h (for any of the 3 symptoms) 299/671 40.0 413/685 62.5
- From CBA 58/90 56.0 6/8 79.9
- From CHPS 22/61 36.3 163/228 76.9
- From Health Centre 62/130 33.8 104/155 724
- From Hospital 60/153 45.7 54/83 59.0
- From Private clinic 4/19 20.6 12/25 47.8
- From Licensed chemical seller 74/153 40.8 58/88 59.1
- FromDrug peddler 16/29 49.7 14/33 55.6
- From Traditional healer 0 0 2/6 43.2
- From Other providers 3/4 54.7 0 0
Sought care in the first 24h in case of fever 278/621 40.2 385/635 62.5
Sought care in the first 24h in case of diarrhoea 140/287 40.6 159/291 58.3
Sought care in the first 24h in case of cough 178/408 39.4 188/334 54.9
Sought care in the first 24h in case of suspected pneumonia 71/153 33.4 47/80 56.4
Sought care from appropriate provider (for any of the 3 symptoms) 609/671 89.6 587/685 86.4
Sought care from appropriate provider in first 24h (for any of the 3 symptc  282/671 38.1 397/685 59.1

* Fever refers to hot body or chills. ** Weighted estimates.

Almost all respondents in both regions (93%) indicated that they sought some form of care when
the chil dbés sy mp ttwomeeks precading thedsurvey, and mare tha 8% did it
from an appropriate provider (Tabl®. Seeking care from an pypriate provider was not
associated with the SES (p=0.6 and p=0.2 in the Volta and Northern Regions) but it was associated
with having an active NHIS card in the Northern Region (p=0.01) (data not shown in table).

About 30% of carers visited a communiigsed health provider (HBC or CHPS) when their child

had fever, cough or diarrhoea (29.1% and 32.3% in the Volta and Northern Region). Although
CHPS coverage was found to be similar in both regions (41% and 43% of households have a CHPS
as the closest hehlfacility in the Volta and Northern Region) and the distance to the closest health
facility is larger in the Northern Region (61% versus 45% have a health facility at less than 1 hour

walking in the Volta and the Northern Region), HBC was more utilibad CHPS in the Volta
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Region (17.3% of carers visited a CBA) and CHPS were much more used than HBC in the Northern
Region (313% of carers visited a CHPS) (Tal@le

Within regions the utilization of HBC and CHPS varied by districts (T&pléiBC utilizaion in

the Volta Region ranged from 35.3% (95% Confidence Interval (Cl) 20.8 to 53) in Krachi East to
0.3% (95% CI 0.01, 0.9) in Jasikan (p=0.001). In the Northern Region HBC utilization was
generally very low and the percentage of carers reporting teyattbre not aware of CBAs or that
they donoét have CBAs in the community was hi
versus 213/671 (29.8%) respectively]. The utilization of CHPS in the Volta Region varied from
27.1% (95% CI 2.5, 84.3) in Krachi Wfeto 2.5% (95% CI 0.3, 15.2) in Hohoe municipal (p=0.2).

In the Northern Region, the utilization of CHPS ranged from%Gg®6%CI27.9, 81.2) in Saboba

to 4. %46 (95%Cl2.4, 9.2) in Central Gonja (p=0.004).

Only 282/671 (38.1%f carersin the Volta Regiorand 397/685 (59.1%) in the Northern Region
sought care from an appropriate provider the same day or the day after the onset of fever, diarrhoea
or cough (Tablé). While children seeking care from a CBA within 24h of onset of symptoms was
significantly higher when compared with other appropriate prosidetlated in the Volta Region

[58/90, 560% (95%CI 48.7, 63.08) versus 224/519, 39.4% (95%CI 29.2, 50.5), p=0.03], children
seeking care from CHPS in the Northern Region also tended to do it more pramgalyzompared

with other appropriate providercollated [163/227, 77.0% (95%CIl 70.2, 82.7) versus 234/357,
63.6% (95%CI 50.2, 75.2), p=0.02]. In the Northern Region, a higher percentage of fever cases
sought care in the first 24hours of the onset of symptthan diarrhoea or cough cases [385/635
(62.5%) of fever cases, 159/291 (58.3%) of diarrhoea cases and 188/334 (54.9%) of diarrhoea cases
sought prompt care). If comparing fever versus diarrhoea and versus cough (excluding those that
have both symptomsh seeking prompt treatment, the differences were not significant: 72.8% of
fever cases (95%CI 62.1, 81.5) versus 60.8% of diarrhoea cases (95%CI 13.5, 93.9), p=0.5] sought
prompt care; 79.2% of fever cases (95%CI 69.5, 86.5%) versus 57.3% of cougl®s&&eE10.5,

93.8, p=0.3] sought prompt care (data not shown in table).

Factors associated with HBC and CHPS utilization in the Volta Region

The final model showed thatompared to carers of sick children younger than 6 mocaisrs of

sick children were more likely to visit a CBA if children were older than 6 months (adjusted OR 6

23 mont hs 4.1, 95% CI 3, 5. 5; adjusted , OR o)
compared to those living at less than 15 min walkithgy lived further than 15min walking
distance to a health facility (adjusted OR health facility830&in walking 36.9, 95% CI 1.6, 805),

p=0.03; 30minl hour adjusted OR 61.8, 95% CI 4.8, 788, p=0.02; hburs adjusted OR 85, 95%

Cl 6. 8, 1 0 3héurs agjustéd. AR136.4 (1.5() 851), p=0.03). Flexibility of time of the
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CBA to attend to a child had a borderline association with utilization of HB@pared to carers
reporting that CBAs were not flexibladjusted ORCBAs flexible 14 (95% CI 0.4, 417)p=0.08.
Carers from households in higher seemnomic quintiles were less likely to take their children to

a CBA than those in the lowest so@oonomic quintile (adjusted OR lower middle quintile 0.2,
95% CI 0.08, 0.7, p=0.03; adjusted OR upper midglientile 0.3, 95% CI 0.06, 1.4, p=0.09;
adjusted OR upper quintile 0.3, 95% CI 0.01, 1.5, p=0.08). No association with the middle SES
quintile compared with the lower level was found (T&8)le

No interaction was found between HBC utilization and angrottariable. No factor was found to

be associated with the utilization of CHPS compounds.

Factors associated with HBC and CHPS utilization in the Northern Region
Due to low HBC utilization in the Northern Region (n=8) it was not possiblesefulto lodk for

predictorsof HBC utilization

With regards to CHPS utilization, carers having as the closest facility a health centre or a private
clinic were less likely to go to a CHPS compound (adjusted OR health centre 0.01, 95% CI 0.002,
0.08; adjusted OR prate clinic 0.008, 95% CI 0.001, 0.5, p=0.02 (Ta®leNo interaction was
found.
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Table 7. Utilization of HBC and CHPS by district and region
Volta Region

Northern Region

Districts P n/N Districts

Jasikan 2/107 0.3 (0.01, 0.9) 0.001 13/107 11.3(7.2,155) 0.2 SawlaTunai Kalba 1.1(0.08,13) 0.3 61/97  52.4(22.3,80.8) 0.004
Krachi East  22/111 35.3 (20.853) 10/111  17.9 (11.5,26.9) Central Gonja 1/100 0.1 (0.009, 3.3) 8/100 4.7 (2.4,9.2)

Krachi West 23/119 12.7 (0.5, 78) 17/119  27.1 (2.5, 84.3) Tolon Kumbugu 2/103 3.7 (1.6, 8.4) 24/103  20.0 (6.1, 48.7)

Hohoe Mun. 10/111 10.9 (4.5, 23.9) 4/111  2.5(0.3, 15.2) East Gonja 01112 0 46/112  22.6 (5.8, 57.7)

Ketu North ~ 12/91  12.2 (3.6, 33.7) 6/91 7.9 (5.1,11.9) Saboba 1/102 1.1(0.3,3.8) 55/102  56.5 (27.9, 81.2

North Tongu 21/100 19.9 (8.1, 41.2) 11/100  10.6 (1.4, 49.0) EastMamprusi 31112 2.4(0.7,7.5) 34/112  22.5(14.6, 57.5)
TOTAL 90/639  18.5 (5.8, 45.7) 61/639  12.7 (6.7, 22.9) TOTAL 8/626 1.0 (0.2,3.9) 228/626  33.7 (10.6,68.6)

* Weighted estimates.

Table 8. Unadjusted and adjusted predictors of HBC and CHPSitilization in the Volta Region

Potential predictors

Sex child

Female

Male

Age group

<6 months

6-23 months
>=24 months
Marital status
Single
Married/cehabited
Separated/divorced
Widowed

Age respondent
<20 years

20-29 years

30-39

>=40 years
Education of care taker
None formal
Primary
Middle/secondary
Technical/Tertiary

Socioecoomic status
Lower

Lower middle

Middle

Upper Middle

Upper

CBA accessibility
Not flexible

Flexible
Not

Dondt know

aware/ donot

h a

Receiving preventive messages from

n/N

38/273
43/335

4/48
37/244
49/347

5/44
82/548
2/34
1/13

3/33

36/281
34/215
15/106

51/243
14/142
24/246
1/8

20/129
21/122
23/126
16/125
9/128

4/82
86/299
0/202
0/56

0%

23.6

30.3

10.2
4.9

41.7
14.7
13
10.6
6.3

4.3
36.6
0

0

HBC

Unadjusted

OR (95% CI) p **

1.0
1.5 (0.4, 5.1)

0.3

1.0
2.3(1.4,3.7)
1.7 (0.3, 7.8)

0.07

1.0
5.8 (0.6, 56)
0.5 (0.0, 6.5)
24 (0.3, 1567)

0.6

1.0
1.2 (0.04, 33)
0.7 (0.01, 33)
1.5 (0.03, 66)

0.9

1.0
0.2 (0.09, 0.9)
0.4 (0.08, 2.1)
0.3 (0.003, 41)

0.5

1.0
0.2 (0.07, 0.7)
0.2 (0.03, 23)
0.2 (0.004, 1.4)
0.1 (0.01, 1.5)

0.03
0.15
0.08
0.08

1.0
14 (0.3, 537)

0.09

Adjusted

OR (95% CI)

1.0 0.01
4.1 (3,5.5)

4.1 (1.4,11)

1.0

0.2 (0.08, 0.7) 0.03
0.3 (0.04, 3.3) 0.2
0.3 (0.06, 1.4) 0.09
0.1 (0.01, 1.5) 0.08
1.0 0.08
14 (0.4, 417)
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20/273
37/335

6/48
25/244
30/347

5/44
54/548
1/34
1/13

1/33
27/281
25/215

7/106

27/213

22/142

12/246
0/8

24/129
14/122
10/126
5/125
7/128

3/82
29/299
29/202

CHPS

Unadjusted

%*

8.2
15.3

24.6
13.2
10.3

13.4
141
0.1
0.4

1.7
13.5
14.3

8.5

16.5
15.3
5.8

16.5
18.8
10.0

9.1
1.9

17.6
12.9

OR (95% CI)

1.0
2.0 (0.6, 6.4)

1.0
0.4 (0.1, 1.4)
0.3 (0.1, 1.0)

1.0

0.9 (0.1, 8.1)
0.008 (0.0001, 0.3)
0.02 (0.0004, 1.08)

1.0
6.9(0.2, 198)
7.2 (0.2, 176)
4.3 (0.06, 292)

1.0
1.3(0.1,9.4)
0.4 (0.06, 2.5)

1.0
1.3(0.8,2.1)
0.8 (0.1,4.4)
0.4 (0.01, 17.4)
0.7 (0.09, 6.7)

1.0
10.8 (0.6, 182)
7.4 (0.3, 159)

Adjusted

P ** OR (95% P

0.1

0.2

0.3

0.6

0.1




CBA/CHPS compounds

No

Yes

Active NHIS

Yes

No

Distance to facility (including CHPS)
Less than 15 min walking
Between 15 min30 walking
Between 30 minl hour walking
Between 1 and 2 hours walking
Health facility accessibility/ CHPS
accessibility

Not flexible

Flexible

Closest facility

CHPS

Health Centre

District Hospital

Regional hospital

Privateclinic

Other

30/479
40/87

65/452
25/187

4/50
6/92
38/180
31/191

6/81
81/535

22/165
271275
36/167
0/3
5/24
0/5

6.9
58.7

16.4
23.8

0.4

20.8
26.6

19.9
17.9

27.2
14.8
10.7
0
111
0

1.0

12.2 (4.9, 30.2)
1.0

1.4 (0.4, 4.4)
1.0

36 (0.7, 1793)
58.8 (5.3, 645)
69.1 (5, 950)

1.0

1.1 (0.6, 2.1)
1.0

0.4 (0.09, 1.7)
0.7 (0.06, 7.4)

0.5 (0.02,11.4)

0.003

0.3

0.04
0.01
0.01

0.5

0.6

1.0
0.9 (0.9. 1)

1.0
36.9 (1.6, 805)
61.8 (4.8, 788)
85 (6.8, 1056)

0.9

0.03
0.01
0.01

13/427
42/139

42/452
19/187

14/143

16/180

23/191
6/69

15/46
40/110

55/165
21275
4/167

0/3
0/24
0/5

3.9
29.3

11.9
14.6

11.2
9.5
16.2
16.5

29.5
27.4

26.0
0.7
5.9

0
0
0

1.0
1.2 (0.5, 3.0)

1.0
1.2 (0.3, 4.1)

1.0
0.7 (0.2, 2.6)
1.1 (0.3, 3.4)
1.2(0.1,12.2)

1.0

1.0 (0.4, 2.1)

1.0

0.02 (0.0009, 0.5)

0.2 (0.01, 2.6)

0.4

0.5

0.5

0.7

0.9

0.1

*Weightedestimates. ** Overall Ralue not available for all variables due to sparse data within stratified categories'
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Table 9. Unadjusted and adjusted

Potential predictors

Sex child

Female

Male

Age group

<6 months

6-23 months

>=24 months
Marital status
Single
Married/cehabited
Separated/divorced
Widowed

Age respondent
<20 years

20-29 years

30-39

>=40 years
Education of care taker
None formal
Primary
Middle/secondary
Technical/Tertiary
Socioeconomic status
Lower

Lower middle
Middle

Upper Middle
Upper

CBA accessibility
Flexible

Not flexible

Not aware/ donodt

Receiving preventivemessages from

CHPS compounds

No

Yes

Active NHIS

No

Yes

Distance to facility

Less than 15 min walking
Between 15 min30 walking
Between 30 mifll hour walking
Between 1 and 2 hours walking
More than2 hours walking
CHPS accessibility

Not flexible

Flexible

Closest facility

CHPS

Health Centre

District Hospital

Regional hospital

Private clinic

103/267
101/278

20/51
84/228
124/347

4/9
219/597
2/4

3/15

8/24
108/259
76/230
36/111

183/510
21/56
22/51
2/8

38/119
43/125
49/120
50/122
42/128

93/212
38/100
87/292

61/354
150/194

55/204
173/422

166/283
23/113
23/103
7/50
9/71

18/34
205/293

223/327
4/216
0/42

0/0

1/26

%*

35.0
36.1

34.6
29.6
36.5

27.4
33.8
57.6
36.1

25.6
36.4
30.7
35.5

354
13.8
44

39.8
36.6
37.4
29.8
12.1

48.3
351
19.5

16.1
77.2

25.3
38.9

54.2
251
27.1
12.8
8.1

46.5
76

73.9
4.3
0

0
4.4

1.0
1.2 (0.8, 1.8)

1.0
0.5 (0.1, 1.9)
0.7 (0.09, 5.2)

1.0
0.6 (0.08, 5.5)
0.8 (0.03, 18.6)
0.4 (0.04, 4.3)

1.0
2.1 (0.6, 6.6)
1.5 (0.5, 4.9)
1.8 (0.7, 4.7)

1.0
0.4 (0.1, 1.0)
1(0.3, 3.2)

0.01 (0.0002, 1.1)

1.0

1.0 (0.4, 2.1)
1.0 (0.1, 7.4)
0.6 (0.1, 3.8)
0.1 (0.003, 10.1)

1.0
0.5 (0.001, 17.9)
0.2 (0.06, 1.1)

1.0
2.2 (0.3, 14.6)

1.0
1(0.5, 1.9)

1.0
0.3 (0.09, 1.2)
0.4 (0.1, 1.4)

0.1 (0.01, 1.20
0.1(0.03,0.7)

1.0
2.6 (0.1, 51.2)

1.0
0.01 (0.003, 0.09)

0.008 (0.0001, 0.6)

predictors of CHPS utilization in the NorthernRegion

0.8

0.6

0.4

0.9

0.2

0.2

0.2

0.9

0.07

0.06
0.03

0.3

0.02

Adjusted

0.2 (0.01, 3.0)

1.1 (0.04, 26.2)
0.3 (0.001, 71)
0.6 (0.02, 16.0)

1.0
0.01 (0.002, 0.08)

0.008 (0.0001, 0.5)

0.02

*Weighted estimates. ** Overall-Ralue not available for all variables
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Appropriate treatment of malaria under the HBC and CHPS strategies

Regarding appropriate treatment of malaria, 19/77 (45.3%) and 1/7 (14.9%) of the children with
fever that were ten to a CBA received ACT or were referred with artesunate to a health facility in
the Volta and Northern Regions respectively (Talg 18/77 (45.0%) and 1/7 (14.9%) in the
Volta and Northern Regions received ACT and 12/77 (14.9%) and 1/7 (14.9%) Wfoltaeand
Northern Regions received ACT within 24 hours of the onset of symptoms. In Volta Region, some
carers reported that they were prescribed amodiaquine monotherapy (6/78) and quinine (2/77) from
CBAs. CBAs are not licensed to prescribe amodiaquingumine and amodiaquine should not be
given as a monotherapylowever, it is difficult to determine if carers were actually given
amodi aquine in monotherapy or if <carers-repor
amodi aqui ne 0have ldaesg toQHegestwo drugs not clear: theymay have been
provided from the health facilities or CBAsagnhave purchased them at a local pharmacy for
sellingon to patients However, carers did not report to have paid for these drugs.

In the case of the lIPS, 34/55 (65.3%) and 86/209 (41.7%) of the children with fever were tested
for malaria in the Volta and Northern Regions. A high proportion of carers did not know the results
of the test [9/37 (19.0%) and 21/92 (24.9%) in the Volta and Northern Regispsctively. Of

those tested positive, 6/23 (20.8%) and 14/67 (8.6%) in the Volta and Northern Regions were given
an ACT; 0/23 (0%) and 13/62 (35.1%) were given quinine (reserved for severe malaria cases that
should be treated in hospitél52) and 3/23 (22.3%) and 2/62 (3.8%) were given amodiaquine.
When tested negative, only one case in the Volta Region was given ACT raméhrtbe Northern
Region. If considering together all uncomplicated malaria cases (those tested positive and fever
cases without laboratory confirmation that were not referred), 7/40 (14.7%) and 26/183 (7.4%) in
the Volta and Northern Regions received AETIgure6). If malaria cases treated with quinine are
included, then the proportion of children appropriately treated increases especially in the Northern
Region although still not satisfactory: 8/40 (15.5%) and 57/183 (35.9%) in the Volta and Northern
Regions. Prompt treatment with ACT or quinine was also low: 1/40 (2.3%) and 43/183 (27.3%) in

the Volta and Northern Regions respectively.
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Table 10. Proportion of symptomatic children receiving appropriate treatment under the HBC and CHPS b

Indicator Volta Region Northern Region
N %* N %*
HBC
Fever received ACT or referred with artesunate 19/77 1/7
Fever received ACT 18/77 45.0 1/7 14.9
Fever received prompt ACT 12/77 14.9 1/7 14.9
Fever prescribed 3 days of ACT 16/77** 449 Of7*** 0
Fever received 3 days ACT 14/77 40.7 o7 0
Fever received Amodiaquine 6/78 9.2 or7 0
Fever received quinine 2177 0.3 o/7 0
Diarrhoea received ORS 2/38 2.2 1/4 35.6
Diarrhoea received ORS or was referred**** 4/38 7.6 NA
Diarrhoea received zinc 3/38 16.3 1/4 8.9
Diarrhoea received zinc or was referred**** 6/38 221 NA
Diarrhoea received zinc for 15 days 0/38 0 0/4 0
Diarrhoea received zinc and ORS or was referred**** 3/38 5.7 NA
Suspected pneumonia receiadoxicillin 6/25 141 0/1 0
Suspected pneumonia received amoxicillin or was referred**** 7125 31.8 NA
Follow up visit 38/88 68.8 4/8 323
Referred with a referral form 5/9 62.9 0/2 0
Referred with artesunate suppository in case of fever 2/6 6.9 0/2 0
Referred with amoxicillin in case of cough 2/8 59.9 0/2 0
Referred with amoxicillin in case of suspected pneumonia 0/3 0 0/1 0
Referred with amoxicillin in case of severe Eneumonia siins 0/2 0 0/2 0
Fever cases tested for malaria 34/55 65.3 86/209 41.7
Test positive for malaria (some cases with no fever were tested) 23/37 62.1 67/92 71.2
- Received ACT 6/23 20.8 14/67 8.6
- Received prompt ACT 1/23 3.3 12/67 17.9
- Prescribed 3 days of ACT 4/23 16.8 3/67 0.7
- Received 3 days ACT 4/23 16.8 3/67 0.7
- Received quinine 0/23 0 13/62 35.1
- Received Amodiaquine (not recommended) 3/23 223 2/62 3.8
- Referred with IM quinine or IM, EV or rectal Artesunate 0/5 0 2/4 4.5
Test negative for malaria 5/37 135 4/92 4.3
- Received ACT 1/5 4.0 0/4 0
- Receivedquinine 0/5 0 0/4 0
- Received Amodiaquine 0/5 0 0/4 0
- Referred with IM quinine or IM, EV or rectal Artesunate 0/1 0 0/0 0
Unknown results for malaria test 9/37 19.0 21/92 24.9
Malaria clinical diagnosis 21/55 23.8 123/133 934
- Received ACT 1/21 0.2 13/123 7.6
- Received prompt ACT 0/21 0 10/123 6.4
- Prescribed 3 days of ACT 1/21 0.2 4/123 15
- Received 3 days ACT 1/21 0.2 2/123 0.1
- Received quinine 1/20 2.4 19/123 26.3
- Received amodiaquine 1/20 5.0 7/113 2.2
- Referred with IM quinine or IM orectal Artesunate 0/1 0 0/1 0
Diarrhoea received zinc 731 xrxxx 31.3 4/86 5.5
Diarrhoea received zinc for 14 days 0/31 0 0/86 0
Diarrhoea received ORS 6/31 22.1 8/86 5.6
Diarrhoea received ORS and zinc 1/30 0.3 0/86 0
Suspected pneumonia receiv@doxicillin or cotrimoxazole 1/9 18.7 4/15 33.0
Suspected pneumonia received 5 days of amoxicillin dricmxazok 1/9 18.7 4/15 33.0
Suspected pneumonia received any antibiotic****** 2/9 20.0 5/15 50.3
Cough received amoxicillin or emimoxazok 7134 30.1 30/104 27.3

*Weighted estimates. **A high number of carers were not told about the number of days to give the medicines. **Was
prescribe and took ACT for 7 days. **** Only in the Volta Region as CBAs are only provided with malaria treatment. ****
Zinc was taken for 10 days; ******amoxicillin, PNC V, ampicillin, esimoxazole, cefuroxime, Azitromicin, cloxacilline,
eritromicin flucloxaciline, or chloramphenicol.
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Figure 6. Case management of uncomplicated malaria under the HBC and CHPS by region. (Uncomplicated malaria =
cases tested positive or fevers when no test was conductedetteanot referred). VR= Volta Region; NR= Northern
Region; quin=quinine. T= TreatmenDifferences between HBC and CHPS in the Volta Region were statistically
significant No test was conducted in the NR due to low numbers

Appropriate treatment of diarrhoea under the HBC and CHPS strategies

Of the children with diarrhoea that were taken to a CBA in the Volta Region, 4/38 (7.6%) and 3/38
(5.7%) received ORS or were referred and received ORS plus ZINC or were referred respectively.
In the case of the CHPS, only 6/31 (22.1%) and 8/86 (5.6%hitifren with diarrhoea received
ORS, 7/31 (31.3%) and 4/86 (5.5%) received zinc and 1/30 (0.3%) and 0/86 (0%) received ORS

plus zinc in the Volta and Northern Regions respectively.

Appropriate treatment of suspected pneumonia under the HBC and CHPS sttagies

Of the children with cough with fast or difficult breathing that were taken to a CBA 7/25 (31.8%)
received amoxicillin or were referred in the Volta Region and 0/1 (0%) received amoxicillin in the
Northern Region. In the case of the CHPS, 1/9 (13.@84l 4/15 (33.0%) in the Volta and in the
Northern Region received amoxicillin or-timoxazok according to the protocol.

Foll ow up visits, referrals and second provi d:¢
National guidelines state the CBA must conduct a follgpwisit ore day after the first visit(65).

This follow-up visit was conducted for 38/88 (68.8%) &l (32.3%) of the cases in the Volta and
Northern Regions (TableOL Artesunate suppositories were given along with a written referral in 2

of the 6 fever cases referred in the Volta Region and in none of the 2 cases in the Northern Region.
No amoxicilin was given in case of referral because of suspected pneumonia in either region and

2/8 (59.9%) of the cough cases referred received amoxicillin in the Volta Region.
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After visiting a CBA, 28/90 (42.4%) and 4/8 (63.3%) of the carers in the Volta ahé iNdrthern
Region went to a second provider. The main reason for this second visit in the Volta Region was
children not getting better [24/28 (98.7%)] while in the Northern Region the reported reasons were
not getting better [2/4 (25.5%)] and to get dr{@&& 74.5%)] (Table 1, Figure?). After visiting a

CHPS, 14/61 (28.0%) and 21/228 (7.98b)arersin the Volta and in the Northern Region went to

a second provider. The facilities more often visited were the licensed chemical sellers in the Volta
Regionto buy drugs [8/14 (50.4%)] and health centres in the Northern Region because the child
was not getting better [9/21 (23.8%)].

Table 11. Places and reasons for seeking care elsewhere afteiting CBA or a CHPS by region

Volta Region Northern Region
n/N n/N

Seeking care elsewhere after CBA 28/90 42.4 4/8 63.3
Seeking care elsewhere in case of fever 25/28 82.6 4/4 100
Seeking care elsewhere in case of diarrhoea 12/28 66.4 3/4 36.8
Seeking care elsewhere in case of suspected pneumonia 6/28 10.2 1/4 20.3
Second provider sought

- CHPS 4/28 54.5 2/4 68.3

- Health Centre 7128 21.8 1/4 11.3

- Hospital 10/28 16.3 1/4 20.3

- Licensed Chemical seller 3/27 2.2 0 0

- Private health facility 4/28 4.9 0 0
Reasons for seeking care elsewhere

- Not getting better 24/28 98.7 2/4 25.5

- To buy medicines 3/28 1.1 2/4 74.5

- CBA not available 1/28 0.1 0 0
Seeking care elsewhere after CHPS 14/61 28.0 21/228 7.9
Second provider sought

- CHPS 2/14 11.6 1/21 9.2

- Health Centre 0/14 0 9/21 23.8

- Hospital 3/14 1.1 4/21 49.5

- Licensed Chemical seller 8/14 50.4 6/21 16.8

- Drug peddler 1/14 36.7 0/21 0

- Traditional healer 0/14 0 1/21 0.5
Reasons for seeking care elsewhere

- Not getting better 5/14 51.7 20/21 99.4

- To buy medicines 8/14 42.4 1/21 0.5

- Nurse/doctor not available 1/14 5.8 0/21 0

*Weighted estimates
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Figure 7. Pathway for care seeking

443.Usersb6 reported satisfaction
In general, users of HBC and CHPS in both regions reported that they were satisfied, although
consistently mme in the Volta Region (Tabl&2). Lack of affordability and availability of drugs

were the factors more often reported as reasons for dissatisfaction with the services received.

The main reason for not being satisfied when using HBC in the Volta Region was unavailability of
drugs [5/8 (80.24%)], while drugs not available, drugs not affordable and drugs not free [1/1,
(100%)] were the concerns in the Northern Region. It is impbtamote that 3 of the 7 drugs
(42%) and 3/138 (2.1%) given by the CBA in the Northern and the Volta Regions were sold to the
carers.

Likewise, the main reason for not being satisfied when visiting a CHPS in the Northern Region was
drugs not available5(23, 39.1%). CHPS users in the Volta Region reported a higher variety of
reasons for not being satisfied (drugs not available, travel long distances, not time for seeking care
and staff not giving information).

Table 12. User s s a tisitisgfCBA dr a CHFS kyy fegianr v

Very satisfied Satisfied Not sure Not satisfied Absolutely

not satisfied
n/N % n/N n/N % n/N % n/N %
Volta CBA 29/89 32.6 52/89 58.4 0/89 O 6/89 6.7 2/89 2.2
Region CHPS 15/61 24.6 42/61 68.8 0/61 O 2/61 3.3 2/61 3.3
Northern CBA 2/8 16.1  4/8 30.1 1/8 13.6 0/8 0 1/8 39.9

Region CHPS 29/228 8.4 175/228 85.2 1/228 0.1 21/228 5.3 2/228 0.8
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4.5. Discussion

This study assessed theerformanceof HBC and CHPS in terms of utilization, appropriate
treatment giverand satisfaction of carers of children unflee years of age with a fever, diarrhoea
or suspected pneumonia in the fa# weeks prioito the interview

My study showed that seeking care from an appropriate provider in case of fever, diarrhoea or
cough was high in both regions. In the case of fever, 89.9% and 86.7% of children with fever sought
care from an appropriate provider and 38.1% and 59.3% didtheirfirst 24hours of onset of
symptoms in the Volta and Northern Regions respectively. Those percentages are higher than
previous surveys but they are coherent with the increased trecat®iseekingbehavioubecause

of fever: the 2011MICS survey showdtht approximately 44% and 43% of fever cases in under
fives in the Volta and Northern Regions sought care from an appropriate provider at afi28mne

the 2013 LQAS survey showed that 60% of fever cases in {ivdsrin the Northern Region
sought care at any time and 30% in the first 24hours of onset of sym(68isand in the 2014

DHS 73.6% and 83.6% of fever cases in the Volta and Northern Region sought care at any time
(57). It should be noted thahe Lot Quality Assurance Sampling@QAS) is a method for assessing

a programme by analysing the data produced by a small sanvilgle DHS and MICS serves for
international comparison, the LQAS serves for imational comparison anfibr health system
managemen{l54). Depending on the objectives of the stuthe sample sizand the rigour of the
sampling methods chosen, results candpesentative or not of the whole populat{@s5.The
resultsfrom the LQAS surveyare not representative of the Northern Region as they purposively
selected 10 districts out of 2sed on their iCCM lower performance compared with the other 10
districts The MICS and the DHS surveys, use a similar sampling metbgyiian my study{156)

but their sample size of children under five presenting with fever was between 3 and 11 times
smaller than this studfthe study mppulation in the MICS&nd DHS swvey includes children under

five with and without symptoms, while my study only included children unéige with
symptoms.

Having an active NHIS card was associated with seeking care from an appropriate provider in the
Northern Region ag canalsobe found in other studies in Ghanja57-160). Therefore, it seems
important to continue promoting the NHIS tonailhate one of the barriet® access to care.
However, having an active NHI&rdwas not associated with HBC or CHPS utilization. This is not
surprising as the HBC is free and it is not covered by the NHIS. Although CHPS seascbs

covered by the NH if they are accreditedhenumberof services offered are fewand less costly
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than those offered in other health facilitiétscould also bepossiblethat if these CHPS were not
accredited, and therefore, its services were not covered by the NHIS, those with an active NHIS
cardmight preferto seek care imnother health provider covered by the insurakimevever, | do

not have information regarding if the CHPS included in thdystwiea were accredited or not.

The total utilization of communithased interventions was similar and slightly higher in the
Northern Region when compared with the Volta Region (3205%CI 10.8, 65.versus 29.1%
95%CI 10.9, 580 However,utilisation d HBC versus CHPS was different: HBC was usaate

in the Volta Region while CHPS was ugsedrein the Northern Region.

My results showed a similar HBC utilization to the 2013 LQAS survey in the Northern Region
(95% CI 0.7, 6.5. However, another study docted in one district of the Ashanti and Volta
Regions in 200887) showed higher HBC utilization (more than 68% and 75% respectively used
HBC a year after the HBC implementation). When compared with other evaluations conducted in
Ugandain 2007 (127)- a quasiexperimental study before aradter 18months implementation of
malariaHBC, in Ugandain 2015(161)- a quasiexperimental study after 14 month implementing
iICCM, and Burkina Fasi 2003(126)- a cross sectional study conducted before and afieryear
implementation of HBC, a higher utilization of HBC (253®%and 56% respectively) was found.

On the ontrary, arecent study conducted in Burkif@soin 2015(cross sectional study after 3
years of the introduction of HBC and undeogrammeconditions(162 showed a similar HBC
utilization as my study (1%9% in rural areas)Another study conducted in Ethiopia 2015 (a

RCT where the intervention arm implemented iCOMth support fom UNICEF for monitoring

and for drug supply and the control arm implemented malaria and diarrhoea HBC with routine
monitoring and drug supply after more than 2 years of implementaiwmwed 10.8% and 7,7%
HBC utilization respectively163). Two reasons could explain these different results in terms of
HBC utilization. Firstly, due to differences between districts: the study in the Ashanti and Volta
Region only focussed on 1 district per region and this custady has shown the variation of HBC
utilization among districts specially in the Volta Region). Secondly, due to differences between
research projects aqmogrammemplementation: the length of the projects is generally shorter and
the quality and interity of supervision is usually better in research projects than in routine
programme implementatiorzor example, the HBC strategy in the Northern Region was being
implemented for about 8 years befongy survey and for 2 years in the Volta Region. Longereti
implementing the strategy might bring expertise but also tiredness of the CBAs and the sigpervisor
stockout of drugs and the need for CBA replenishment and training. The loweivaffexgsof an
intervention in the Ar eundin research grojectsais alreadynbeiagr e d
discussed and addressedthin the field of implementationresearch(164166) which aims to

bridge the implementation gap between knowledge and action.

73



Large differences in HBC utilization were observed between the Volta and Northern Regions.
However, the HBC strategy in the two regions started at different times and includes different
interventions.In the Northern Region, HBC started in 2007 first adsireg malaria cases, and in
2010 the management of diarrhoea and suspected pneumonia cases were included with the technical
and financial support of UNICEH he HBC in the Volta Region started in 2012 and includes only
drugs for the management of malariases with the financial support of the GFATM, while
diarrhoea and suspected pneumonia cases should be referred for further treatment. Therefore, one
could argue that a higher HBC utilization in the Northern Region would be expected as a wider
range of conifions are treated by the CBAs compared with Volta Region (which was not the case).
Considering that this study was conducted in communities where according to policy HBC is being
implementedit is surprising that 30% of carers in the Volta Region and él¥te Northern region
indicated that they were not aware of the presence of CBAs or they did not have CBAs in the
community.The wo recent stuigés conducted in BurkinBasoand Ethiopia alsoeported that 33%

and 43%of carersdid not know a CBA aftethree and two years of HBC implementation
respectively(162 163). During informal communications with CBfand community chiefs while
conducting the survey, the field team was informed that some CBAs travelled and no one had
replaced them yet, others stopped working as they did not have drugs to work with and g@sme CB
were known in one area of the community while not in another area, suggesting that social and
personal issues might also affect the knowledge and the utilization of the CBA services. Therefore,
sociocultural issues, stock out of CBA drugs or high tuenaxf CBAs could explain the lower
utilization of HBC in the Northern Region d@sey have also been reported in other studies in
Ghana and elsewhere as a barrier to implement&@8nl27). A further qualitative study might

help to understand causes of the low HBC utilization in the Northern Region.

With respect to the Volta Region, HBC utilization was not associated wiitigy far from a CHPS

or with low flexibility of CHPS for attending patients. The HBC strategy in the Volta Region was
found to be coherent with the guidelines in terms of not treating children under 6 mbmghs,
reaching the poorest in coherence wittrsi i nt ent i o-poof obéenhhgra&enfnpion
used when there is no health facility close to the house. It is worth noting that the 2007 Uganda
study (127) concluded that HBC was less likely to reach therpstthan the least poaxnd the

aut hor s c¢ oul dhréebttheresiugids a Ugand@amipiaand Burkina Bsofound that
proximity to a health facilitywas a barrier toHBC utilization (162 167, 168 and anothestudy

found that HBC is not cosdffective in the context of proxiryi to a health facility(96). For future
planning and considering only the therapeutic component of the HBC (which is the one evaluated in
this Chapte), HBC should consider to target areas without a health facility (ash&astrategy of

the NMCPin the Volta Region).
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With regards to CHPS utilization, proximity to a CHPS was found to be associated to CHPS
utilization in the Northern Region (and not tine Volta Region, were carers seem to choose a
provider based on different critemat identified. Our results on CHPS utilizatiamerehigher than

the results of the LQAS survey (betweea®%). No other comparable studies on CHPS utilization
were four in the literature to contrast these results.

Carers visiting a CBA in the Volta Region and visiting a CHPS in the Northern Region did it more
promptly when compared with other providers. When diagnosed with malaria, children visiting a
CBA also received\CT more promptly than when visiting any other provider in the Volta Region
(22.4% versus 3.8%, p=0.05). Prompt treatment received from a CBA was reported in other studies
conducted in Rwandél69, Uganda(127, 170, Ghana(87, 88), Nigeria(87), Burkina Fasd88,

126), Tanzania(171), Ethiopia (88) and Malawi (88). Most of thesestudies looked at the
performance of HBC at a point in time or in befafeer crosssectional studiesOnly the two
studies in Uganda (an RCT and a gt@gierimental study) were designed to test for a difference in
prompt treatment seeking between HB@ a&tandard treatment and their results were similar: 62%
versus 37%, p=0.000170 and a significant difference at post intervention (12.3%, p=(115).

Thetarget of treating 100% of eligible children with ACT, amoxicillin and/or ORS+ZIM(G not

met after visiting a CBA or a CHRP$his worrying fact should question the local health authorities
particularly on the adequacy of the drug chain, as it will be descbhibew. Acknowledging the
difficulty of interpreting the HBC figures due to the low numbers of carers visiting a CBliein t
Northern Region, it seems that HBC was more used and performed better in the Volta Region when
compared with the Northern Region while CHPS in the Northern Region were more used and
performed better than in the Volta Region.

More malaria cases were tted with quinine (reserved for complicated cases) than with ACT in

the CHPS of Northern Region. As only betweehlO6 of cases seen in health facilities in Ghana

are complicated cas€&72 173 a possible explanation for the frequent use of quinine could be
stockouts of drugs.

The percentage of uncomplicated malaria cases treated with ACT in this study is lower than that
found in other studies. A crosectional stdy in Ghang84) showed that 100% of febrile children
visiting a CBA received ACT according to CBA recor@ife source of information (CBA records
versus carerso6 infor mat i onl)s. Asrmeatioredicsectidn2B.H it e t
i's I mportant to note that neither CBA record
collecting this type of information, which is considered to be the direct observation of CBA work

(90): CBA registers may suffer from inaccurate or incomplete reporting and household surveys may
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suffer from recall bias and misunderstanding. Howetx@o, multi-country studies conducted in

Africa used both soursef information (CBAre or d s a mfbrmatiaryaedrfaurdd (i) better

HBC performance than my study, and (ii) similarity of results obtained from the two sources: a
multi-country study in Ghanbligeria and Ugand&87) showed 59% of febrile children receiving

ACT from a CBA and in a muktountry crossectional study in Ghana, Burkina, Ethiopia and
Malawi (88) 82% offebrile children received ACT from a CBA. As mentioned before, other factors
that could explain those differences in performance are better supervision, better supply of drugs
with the involvement of the research teams,well as a shorter duration of the research projects
when compared to prograne implementation. Another study conducted in Burkina Fdst6)

with less external supervision or antimalarial supply had similar results as this(549d of the

febrile children received ACT from a CBA).

With regards to diarrhoea management, a common fingingng regions and strategieas the

low percentage of cases correctly treated and children receiving either ORS or zinc, but not both at
the same time. The LQAS survey in the Northern Region also found a low proportion of diarrhoea
cases treated with ORS and zinc when visiting a CBA or a CiifeiSauthorsuggestd that it

might be due to stoekuts of drugsCBAs are provided with drugs during the monthly community
wel fare clinics conducted by Cthéesotkoutsrof dlugsal t h
suggests thahis integratioris notcoveiing all drug needsRkResults of the 2011 MICS and the 2014

DHS also showed a low proportion of diarrhoea cases correctly treated (2011MICS: 32% and
30.1% of diarrhoea cases received ORS and 0% and 0.2% received zinc from an appropriate
provider excluding pharmacies in the Volta and Northern Regions respectively D208 41.3%

and 48.7% of diarrhoea cases received ORS and 0% and 5% received zinc from an appropriate
provider excluding pharmacies in the Volta and Northern Regions). The low coverage of ORS and
almost negligible use of zinc to treat diarrhoea casesalsasreported by Gikkt al 2013(174). In

their paper about bottlenecks, barriers and solutions to the low implementation of effective
measures to reduce childhood pneumonia and diarrhoea deathsaindoiddle-incomecountries,

they stated that the main bottlenecks for diarrhoea appropriate treatment were concentrated in
downstream areas related to provision of ORS and zinc in the community.

With regards to suspected pneumonia case management, th&IR0OS and the 201DHS also
showed low treatment coverage: 55.7% and 41% of suspected pneumonia cases received antibiotic
in in the 2011 and 2014 surveys nationally, respectively. However, it is not possible to make a
direct comparison with my results as all appropriate ideyg were considered togeth@nother 3

studies conducted ihganda and Zambian HBC (168 175 176) showed a better performance
(between 63% to 98% of suspected cases received amoxicillin). However, 2 of1&n75

used a different methodology to diagnose suspected pneumonia cases (registries and direct

76



observation of CBAaspposed to carersd reports) and anot
but in the context of a cluster randomized trial.

Finally, there is the need to reflect on the fact that some cases received amoxicillin, ORS or zinc
when visiting a CBA in the Vddt Region (as the GFATM is only supporting ACT drugs). It seems
feasible to believe that CBAs still had some of these drugs distributed in 2013 in stock, or CBAs
bought these drugs to be distributed among sick children.

Reported CBA follow up visits on the day after the first visit and adequate referrals were higher in
the Volta than in the Northern Regigathough interpretation must be done with caution due to the
low numbers of HBC visits in the Northern Regioijhe best performance was on the follow up
visits, 68.8% of undefives that visited a CBA received a follow up visit in the VdRagion.

Written referrals in the Volt®Region (62.9%) were higher than in another study in Ghana where
written referrals in case of fever decreased from 21.8% at the beginning of the project to 15.1% two
years lateX85). Giving artesunate suppository in case of CBA referrals of fever cases and one dose
of amoxicillin in case of referrals of cough cases was not a common practice.

My study showed a high@roportion of carers that sought care elsewhere after visiting a CBA than
the study in Dangme West distri@@4) (where only 3.9% of the carers sought care elsewhere).
Since for the HBC strategy in the Volta Region CBAs were expected ¢o dédrrhoea and
suspected pneumonia cases, one would expect a higher proportion of carers seeking care elsewhere
in the Volta Regionthan in the Northern regiofowever,42% and63% of carers in th¥olta and
Northern Region sought care elsewhere afigting a CBA because of unavailability of drugs and
children not getting better. This is coherent with the LQAS survey where only 16% of the CBAs
had ACT, ORS, Zinc and amoxicillin on the day of the survey in the Northern Region. With regards
to HBC in tre Volta Region, it is important th&BC coordinators emphasise the importance of
referral with a form, as seeking care elsewhere can be seen as a failure of the rpeograle

referral can be interpreted as appropriate management of cases.

The low coverage of appropriate treatment found should ipaliey makers and health partners in
Ghanar ef | ect upon the new Alntegrated communi:t
include pregnancy and neonatal care, nutrition in under 5 and thesiamclof RDT for the
diagnosis of malaria. Before adding more components to the HBC strategy, adherence to protocol
through ensuring availability of drugs, adequate supervision and continuous replacement of CBAs

must be ensured.
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The present study included only 3 questions o
received when you seek careo, #Alf not or abso
As mentionedin section 34, a study ddressing satisfaction should consider different areas or
dimensions of satisfaction to ensure the validity of the instrument (in that case, our survey).
However, the 2 questions asking why yes or why not, including an open response, gave a possibility
to see which of the areas described by Fitzpaidk) were more relevant to the carers which can

be further analysed through a qualitative study. Most ofdtmeeo t s @edponse$ weeeddbe to
availability and affordability of drugs, child not recovered and staff not professional, which relates

to the organization of health care and technical competence.

Lack of availability and affordability of drugs were the main factarscarer dissatisfaction of

services in both regions. Therefore, emphasis must be given to avoiding drug stock outs. Also, a
refl exion must be undertaken about c afordheis pay.i
drugs ould be a strategy to retaCBAs, carers valued free drugs as a positive elemenediBIC

strategy. Secondly, it is a contradiction with the NHIS which established free treatment for children
under five. Thirdly, because this practice is not considered iHBt&guidelines, whih only states

ito ensure that cost of i CCM would not be a b
clientsatnocostaheNat i onal Health I nsurance Scheme ( NH

Limitations of the study

The esponse rate was vehigh for the survey with no refusals to participate. The variables
described in the study represent only the population of sick children during the last two weeks prior
the interview and not the whole population.

The study looked at prograne implementatbn against guidelines and targets of the national
programme. Comparison between north and south was done based on the understanding that regions
are different from the cultural and epidemiological point of view and without directly comparing
malaria HBC wih integrated HBCDifferent epidemiological burden would not be expected to
influence results, as the target population was children with symp#srguidelines are the same,
carersbd6 seeking behaviour and t he tohathessgreme nt
both regionsHowever, finding these children when doing the data collection was easier in the
Northern Region as the prevalence of the three diseases was Aghbiswasa cross sectional

study, no reference to causality can be mawéy association among variabl@ger example when
analysing predictors of HBC and CHPS utilizatiolm) addition, cross sectional studies can deal

with possible known confounders while they cannot deal with unknown confounders.
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In section 37.1, | descibed the adequacy of using a cross sectional study, basing my results on
responses of carers of children untiee. Although this study design has been used in many other
studi es, carerds responses may s ufrfusderstdhdingm r e
of instructions and the identification of symptoms. To reduce recall bias particularly on the
treatment received, study participants were limited to those with symptoms in the two weeks prior

to the survey. In addition, each field workerread to the households pictures of the antimalarial

drugs, antibiotics, ORS and zinc available in the districts to help the identification of drugs during

the interview, in case carers did not remember or had not kept the drug package.

Morbidity datacb | ect ed i s subjective as it iI's based
understanding about their childrenbs disease
responsegusing CBAs/CHPSegisters or observationTherefore, interpreatig results particularly

related to suspected pneumonia must be done with caution as fast breathing, chest in drawing or
noisy breathing can be perceived differently by the carers and the provider and therefore, treated
differently. The same is the case lwitiagnostic procedures and treatment given and understood. A
patient coul d have -amedemnm aaoquivreend fbautt eseh &tr e e
Aamodi aqui neo. Or the patient might not remem
drugspictues t hat were taken to the field to conduc
to classify malaria, diarrhoea and suspected pneumonia has been used in the MICS, DHS and other
studies(176). In addition, two studies on antimalarial use and dosage using both sources of data
(HBC records and car er s 0(87 a8)eHnally, if ®me childrenvwerd s i m
misclassified (for example being attributed with one symptom while they do not have it), this is not
likely to have introduced a differential bias between HBC and CHPS.

Some of the results had large confidence intervals even thbegforimula used to calculate the

sample sizewas adequate The clustering of indicators by district was larger than expected and
thereforea bigger design effect could have been more appropriate (DE=2 instead of 1.5). As a

result, the sample size was sniall some indicators.

4.6. Conclusions

Utilisation of HBC was higher in the Volta Region while CHP&tilisation was higher in the
Northern Region. HBC utilization was almost rexistent in the Northern Region. Poorer children,
children older than 6 monghand those living far from a health facility were more likely to use HBC

in the Volta Region. HBC contributed to prompt treatment of fevers in the Volta Region.

Appropriate treatment for the three diseases was low in the HBC and CHPS areas, in thad/olta
Northern Regions. Carers were satisfied with the services received. Lack of availability and

affordability of drugs were the factors stoeported as cause of dissatisfaction.
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More efforts should be made in the provision of drugs, replacement of CBAs and in monitoring the
CBA and CHPS performance, especially if more components are to be included in the HBC
strategy.A well-functioning integratiorof services might help to imprevprovision of drugs and
supervisionSustainability of HBC needs to be addressed.
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Chapteb. Assessmenf theHBC and CHPS preventive component

5.1. Introduction

In 1978, the AlmaAta declaration called for urgent action from governmenisigwove health and
reduce inequities by promoting primary health care and providing promotive and preventive
services in addition to curative and rehabilitative servig@§). In 2008 the director general of the
World Health Organization (WHO) advocated for a return toAlma Ata values, principles and

approaches for addressing priority health needs and the fundamental determinants (f#8alth

In 1990s the IMCI strategy was introdudavith the aimof redudng the number of deatrtamong
children underfive yearsof age(39). This strategy includes a preventive component with the aim
of improving family and community health practigesognising that success in reducaigidhood
mortality requires more than the availability of adequate health seré6e$Section 1.3) IMCI

emphasises intgrersonal communicatiale improve family and community practices.

Both HBC and CHPS have an important preventive component, which is often not monitored or
evaluated However the HBC guidelines stated that operational research regarding the effect of

HBC on community health practicasssneeded65).

CBAs of the HBC strategin Ghanacontribute to disease prevention égnducing IEC activities
includingthe promotion of insecticide treated nets (IThjglariaintermittent preventive treatment
for pregnant women (IPTp), indoor residual spraying (IRS) and hygiene meastnesthe HBC
strategywas introduced in 2007 in the Northern Regiath the support of UNICEFt was called
community IMCI. CBAs deliveed health messages to contribute to the IMCI aim of improving
family and community health practices. In 2010 the name of the strategy dh@ng@CM.
According to policyCBAs have a stock of IEC materi@adconduct health education activities in
the commuity onamonthly basisHealth education activitiesresupervised by dalth facility staff
and CBAs include these activities in themonthly reportsto health facilities Health education
sessions maynclude groups such as inchurches, mosques or prayer campsnay target
individuals. It was reported that 163,468 children untiee werechecked for illness and 503,550
IEC activitieswere conductedn 2014 through the HBC strateggationally (source:DHIMS2-
District Health Inbrmation Management SystéinChapter 1Section6, Figure ).

CHPS implement the IMCI strategy (now called IMNCI whihiIntegrated Management of

Neonatal and Childhood llinessés30)). Health promotion andliseasepreventon messages are
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deliveredby nursesto carers in the waiting areaf health facilities(group educationsessions)
during consultation (individual sessignand during outreach visi{gdividual or group sessions)
Nurses from CHPS also include IEC attias in their monthly reports to the district.

Table B summarises the preventive component of HBC IM@I strategiesThe type of messages
delivered by these two strategies are very similavith the IMCI messages beingnore
comprehensiveancludingchild growth, vaccine promotion, appropriate care for childiving with

HIV and full antenatal cangromotion

After several years of national implementation, government and donors wislssass the
implementatiorof HBC and CHPSIn this chaptet assessdthe preventive component of the HBC

and CHPS strategies in terms of c(abjeaive é6fthdi s e a
thesis) As HBC can contribute to IMCI with respect to the family and community practices (as
above), it is important taote tha am comparing the preventive componémplemented through

HBC and CHPS, and not HBC and IM@ér se The utilization, appropriate treatmengnd the

user so s a tthesdradive tamponentwadbjective 1) and ¢bstanalysis ¢bjective3) are
reportedn chaptes 4 and6, respectively
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Table 13. Preventive component of HBC andMClI

HBC family and
community objectives
(65

Diseaseprevention

Appropriate care at
home

Careseeking outside
the home

HBC family and community activities IMCI family and community
objectives(76, 181)

Promotion of growth and
development

Promotion of hygiene pasures including Disease prevention
washing hands

Promotion of ITNs and retreatment of nets

Promotion of IPT for pregnant women;

Promotion of IRS

Continue to feed and increase fluids, Appropriate care at home
including breast milk to children when they

are sick;

Counselling on how ttake CBA drugs

Tepid sponging to reduce temperature;

Promotion of appropriate @thing when the

weather changes.

Correct recognition of signs of malaria, Careseeking outside thieome
diarrhoea and pneumonia;

Recognition of sings of sere disease;

Early care seeking;

Full compliance with treatmenfollow up

and referral

Identification and referral of pregnant

women for IPT

Take children to complete a full course of

immunization before their first birthday.

IMCI family and community component activities

Promotion of best practices such as exclusive breastfeeq
during first 6 monthsadequate complementary feeding an
providing a stimulating environment for the mental and
social development

The same as HBQ.ess emphasis on promotion of IRS

The same as HBC. Less emphasipriomotionof
appropriate clothing when the weather chan@esinselling
on how to take health facility dugs

Protect children from injury and accident and provide
treatment when necessary.

The same as HBC.
In addition, @lequate care for pregnant women and
promotion of spacing;
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5.2.HBC, CHPSand Health Communication

Health Communication is defined by WHO as a key strategy to inform the public about health
concerns and to maintain important health issues on the public aff8#Ja The Community

Guide (awebsite that houses the US official collection of@dmmunity Preventive Services Task
Forcefindings) defines Health Communication as the study and use of communication strategies to
inform and influence individual and community decisions that enhance health. The scope of health
communication includes disease prevention, health promotion, health case potl the business

of health care as well as enhancement of the quality of life and health of individuals within the

community(183).

Disease prevention refers to the prevention of the occurrence of disease, such as risk factor
reduction, but also aims to stop its progress and reduce its consequences once e$i&iflished

Health promtion is the process of enabling people to increase control over the determinants of
health (which are the range of personal, social, economic and environmental factors which
determine the health status of individuals or populations) and thereby improvestilé(182).

Health communication strategies have evolved and improved since 1960 in recognising that
transmitting information and improving knowledge (although an intermediary outcome) is not
necessarily enough to change behaviour. Social and economic factors dfia lsplkaviour should

also be considered in behaviour chafitfg4-186). Therefore health communication strategikave

evolved to increase effectiveness arsd a systematic process, are based on behavioural theories
and use social marketing techniques to develop and carry out communication activities that promote
and sustairmealthy behaviou¢187, 188). This strategic use of comumication to promote positive

health outcomes which are based on proven theories and models of behaviour change is also called
Behaviour Change Communications (BCBgalth communication considers a variety of channels

to deliver its targeted or tailoredessages to the audiend®9, 190). Those channels are: (i) Mass
media (radio, tv, etc); (i) Small media (brochures, posters, etc.); (iii) Social media (twitter, web
logs, etc.); (iv) Interpersonal communication (one on one @ngyeducation) and (v) Events. The
different activities conducted to implement the communication plan are called Information,
Education and Communication (IEC) activities. The material developed (posters, flyers, leaflets,
brochures, booklets, etc.) is eefed as IEC materia(65, 76).

To addresghe family and community objectives described in TdBlethe HBC guidelines and the

Community IMCI guidelines (which are implemented by CHPS among other facilities) state that a
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comprehensive health communication strategy is required for behaviour dfi&hge coherence

with what | just described abovéhese strategies consider the existing health practices anfiblook
innovative approaches for behaviour change. They both include the development of IEC materials,
training on communication strategies, partnerships with different channels to deliver messages and
consider grouping and individual education sessiMiben evaluating the effect of the IEC
activities conducted by CBA and CHPS nursasd understanding that transmitting information
doesnot mean improving behaviows already mentione@fforts must be donexploring disease
knowledge AND health behaviourAs defined in section3.5 disease knowledge and health
behaviour will be used as proxy indicators of the effectiveness of the preventive component.

5.3.Household survey

Data from the household survey as described in Ch8ptexs used to assess the effectiveness of
HBC and CHPS preventiveomponent In brief, a stratified three stage cluster survey was
conducted in the Volta and NortheRegiors. In the Volta Rgion, only communities implementing

HBC were included in the sanipd. From the 24 districts in the Volta Region, only 8 were targeted

for the implementation of HBC. From them, 6 districts with its communities were included in the
sampling (Annex 1).nd the Northern Region aflistricts and communities were includeih the
sampling as HBCwasimplemented everywhere.

Carers of childreminderfive years of ag@resentingwith fever, diarrhoea or cough in the previous

two weeks were asked about their exposurdigeaserevention and health promotionessages,

the sourceof the messages, their knowledge about the causes of malaria, diarrhoea and acute
respiratory infections, the identification of signs of severe disease, treatment seeking behaviour
when the child wssick and adherence to the treatment prescribbdse wee considezd to be
standard questions and valid for both strategies

Severalclosedencedquesti ons expl or i ng antd aealth behaviowlowsde a s e
multiple answers. Compared with opended questions, cladended questions aprecise allow
uniformity in responses, are easy to recall and easily quantifiable However, theyrequire
researchers wittyood knowledge of the argapic to ensure that the appropriate answers are
included as responseB.h e o pt i ma cldseended quéstiohowever allowsespondents

to give their personal answer in case the different options offered were not adequate or did not
translate respondent believes. @ contrary, openended questions are useful in qualitative
studies particularlyvhen the researcher wants to explore a new twpich he/she is not familiar

with. Because the richness of the informatieffiorts involved in analysing this type of information

are substantial, and theredpthey are used to study small groups or pefmns(197).
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Similady with my analysisof the appropriate treatmemiven (Chapter 3, in this chapter |
compared knowledge and practices against national guidelines and standard definitions and not
against control groups.

5.4. Study definitions

Table2 describes the definitions used for the analysssdescribed abovearers weraskedabout
differentknowledgeandhealth practicesand multipleresponsesvere allowed. Iffor example two
responses were givdyy one carerwhereoneanswerwascorrect andhe otherincorrect,the carer

was included in the group of correct knowledge.

5.5.Data analysis

Assessing which factors or predictavereassociated with disease knowledge and héedttaviour

may helpto explore if IEC activities conducted by CBAs and CHPS nuns&e associatd with

disease knowledge and hedbishaviouy and to identify enablers and barriers of disease knowledge
andbehavioutthat can be useful for future planning of health communication strategies.

To explore the association between disease knowledge and thedl#viour and potential
predictors, the mide OR was obtained using univariate logistic regression, and the adjusted OR
using multivariate analysislo do that, initial data examination and prevalence estimates were
obtained using tabulations adjusted for survey design.

Potential predictors of dease knowledge were explored. Disease knowledge outcomes included
were identification by carers of (i) mosquitos as vectors of malaria transmission, (ii) at least 2 signs
of severe malaria, (iii) at least 2 practices that can cause diarrhoea, (iv)t& &gqss of severe
diarrhoea, (v) microorganisms as the cause of suspected pneumonia, (vi) not vaccinating children as
a practice that can cause pneumonia and (vii) 2 signs of severe pneumonia. Potential predictors
explored are described in Table 3. Peansd s d e s i gsquard was eised to lest for
associations. Survey logistic regression was used to obtain adjusted estimates. To explore the
potential association between disease knowledge and the factors described above, firstly, the
association of edn potential predictor (adjusted only for district) with the outcome was estimated.

All factors whose association reached significance at p<0.1 were included in a multivariate analysis.
All factors that remained significantly associated with the outcorw®. (P5) in this model were

retained in the final model.
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The same methodology was used to explore potential predictors of children sleeping under
mosquito nets. Potential predictors (Tatiy were explored in the univariate analysis (adjusted
only for disticts). All factors whose association reached significance at p<0.1 were included in a
multivariate analysis. All factors that remained significantly associated with the outcome (p<0. 05)
in this model were retained in the final model.

To analyse potentigdredictors of having an improved sanitation facility, potential predictors (Table
14) were explored in the univariate and multivariate analysis using the same methodology.

Table 14. Potential predictors explored by outcome

(i) Age of carers,

(i) education of carers,

(iii) SES

(iv) receiving information and education messages (on malaria if questions were related malaria knowlg
diarrhoea if questions related to diarrhoea disease knowledgeespiratory infections if questions related
respiratory infection knowledge), and

(v) source of the information and education messages.

(i) Age of child,

(i) age of respondent,

(iii) sex of child,

(iv) education of respondent,

(v) SES,

(vi) HBC and CHPS utilization,

(vii) identifying mosquitos as malaria vectors, and

(viii) receiving malaria education messages from different sources.

Potential predictors of improved sanitdion facility

(i) Age of respondent,

(i) education of respondent,

(iii) SES,

(iv) identification of causes of diarrhoea and

(v) receiving diarrhoea preventive messages from any source.




5.6. Results

The number of interviews conducted in the Volta and Northern Regions, the prevaldacer of
diarrhoea and cough among the children that were sick two weekstgiloe surveyand the

c a r bealths@eking behaviour can be found in ChagtéFabless and6.

When asked abouhe¢ year preceding the survey, a highespprtion of carers in the Northern
Region reported receiving health messages than those from the Volta Redits B). A greater
proportion of carers reported receiving messages relatingalaria than those relating to diarrhoea
or respiratory infections across the two regiofise proportion of careraho reportedreceiving
malariaeducatiormessages (includirigformation on any ofhow it is transmitted, how to avoid it,
what are thesymptoms and what to do when sick) was 83.@&%6Cl| 57.3, 95.2and 89.0%
(95%CI 80.9, 93.6In the Volta and Northern Region respectively. In the case of diarrhoea, 73.6%
(95%CI 43.9, 90.8and 797% (95%CI 69.3, 87.2pf carers in the Volta and Northern Region
received health education and health promotion messages respectively and%%d4Ch 32.8,
78.4) and 66.1%(95%CI 56.2,74.8)of carers in the Volta and the Northern Region received
messages regarding respiratorfections.

The proportion of careri the Volta Regiorreceivingmalaria information messages from CBAs
and CHPS weré8.5%(95%CI 4.9, 50.pand 3.2% (95%CI 11.5,61.3 respectivelywhile in the
NorthernRegion was8.5% (95%CI 3.2, 20.%and 26.8%(95%CI 14.9, 43.Brespectively(Table
14). Radio was a frequent source of information malaria in both regions. Neighbours, family
members and friends were much more important as a source of malaria information in the Northern
Region while messages froimealth facilities were proportionately similar to or slightly less
frequently a source of messages than in the Volta Region.

The main sources of malaria information in the Vétegion were (i) radio201/576,34.3%), (ii)
CHPS (18/576,31.2%) and (iii) lospital (L42/576,25.5%). In the Northern Region, the main
sources of malaria information were (i) neighbo@42(575,45.8%), (ii) radio £54/575,44.5%)

and (i) family members 160/575,33.2%). In the case of diarrhoea and respiratory infections
messages, the sources of information followed the saamking ador malariawith the exception of
diarrhoea in the Volta Region were CHPS were the fatter tharthe second source of messages
(Table15).
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Table 15. Sources of malaria diarrhoea and respiratory information and education messages ithe Volta and
Northern Regions

Health education Volta Region Northern Region
95% ClI % (95% CI
Receiving messages on malaria 576/671 83.8 575/685  88.8
Sources ofmalaria messages
- From CBAs 74 18.5(4.9, 50.0) 43 8.5(3.2,20.4)
- From CHPs nurses 118 31.2(11.5, 61.3) 182 26.8(14.9, 43.3)
- From HC nurses 195 21.7(15.7, 29.0) 131 22.3(11.5, 38.7)
- From hospital nurses 142 25.5(10.2, 50.7) 75 13.7(7.2, 24.7)
- OQutreach clinic 23 4.0(0.6, 22.1) 0 0
- Fromradio 201 34.3(23.6, 46.9) 254 44.5(21.1, 70.6)
- From neighbours 47 12.8(6.4, 23.8) 242 45.8(40.5,51.2)
- Family member 41 4.2(1.3,12.9) 160 33.2(22.6, 45.9)
- Friends 23 3.8(2.0, 7.1) 109 18.5(13.0, 25.7)
- FromTV 66 8.6(2.0, 29.7) 24 2.0(0.7,5.4)
- From posters 11 1.0(0.1, 8.7) 2 0.1(0.007, 1.7)
Receiving messages on diarrhoea 496/671 73.65 491/685 79.6
Sources ofdiarrhoea messages
- From CBAs 55 15.0(4.7, 38.9) 33 7.4(2.7,18.8)
- From CHPs nurses 107 33.3(12.5, 63.6) 153 28.8(16.3, 45.6)
- From HC nurses 161 18.1(9.1, 32.9) 105 20.7(10.2, 37.3)
- From hospital nurses 106 19.0(5.1, 50.6) 62 11.5(5.4, 22.7)
- Outreach clinic 23 5.1(0.7,27.7) 0 0
- From neighbours 39 8.2(2.3,25.2) 208 46.4(38.6, 54.3)
- Family member 39 4.4(1.4,13.2) 150 31.5(20.8, 44.6)
- Friends 27 9.2(3.0, 24.7) 116 20.8(15.7, 27.0)
- Fromradio 180 32.3(23.3,42.7) 191 37.9(18.0, 63.0)
- FromTV 61 9.0(1.7, 35.0) 19 4.1(1.1,13.3)
- Fromposters 9 0.9(0.1, 7.7) 9 0.8(0.05, 11.9)
Receiving messages on respiratory infections 345/669 57.1 400/683 66.1
Sources ofrespiratory infections messages
- From CBAs 34 18.2(3.3, 59.2) 21 4.6(1.9,10.5)
- From CHPs nurses 73 31.2(12.3,59.6) 99 21.7(13.8. 32.5)
- From HC nurses 99 19.0(12.6, 27.8) 91 21.4(9.1, 42.3)
- From hospital nurses 78 19.6(5.0, 53.1) 49 12.1(3.7, 33.2)
- Outreach clinic 13 6.0 (0.7, 34.6) 0 0
- From neighbours 34 8.4(2.0, 29.2) 162 41.1(33.9, 49.2)
- Family member 40 8.0(1.7, 30.1) 119 28.6 (20.7, 38..1)
- Friends 16 6.8(2.6, 16.5) 98 21.8(13.4, 33.4)
- Fromradio 127 30.5(20.1, 43.4) 138 34.1(19.8, 52.0)
- FromTV 35 5.3(1.2, 20.3) 10 0.8(0.2, 3.5)
- From posters 2 0.0(0.004, 0.4) 8 1.1(0.0,17.4)

*Weightedestimates

Most of the carers ident#fd mosquitoes asnalaria vectoss (more than 90% in both regions).
However, those that idengfd severe signs of malarigere much fewer &pproximately22% and
29% in the Volta and Northernelgion respectively) and with greater variation amolugters in
the Northern Regio(irable B).

Only 36.8% and 2.6% of carers in the Volta and the NorthdRegions identied at least 2
practices thatan cause diarrhoe€ausesand practiceshat can causeespiratory infectionsvere
less known to carers thaimose ofmalaria and diarrhoe&lthoughthe DHS 2014 reports that about

79% and 69% of children in the Volta and Northern Regions receivdigilt vaccination(57),
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only 0.2% and 12% of carers in the Volta and Northern Regionsvkithat vaccination prevents

their children fromhavingrespiratory infetons (and from other diseases).

Table 16. Carerb6s disease knowl eRégioes i n t he Volta and Norther
Volta Region Northern Region

Indicator N N 95% CI)*

Identifying mosquito as malaria vector 645 96.8(90.4, 98.9) 91.0(84.5, 94.9)
Identifying at least 2 signs of severe malaria 135 21.9(13.0,34.3) 217 28.5(13.6,50.2)
Identifying at least 2 practices that can cause diarrhoea 229 35.8(29.6,42.5) 394 52.6(41.2,63.8)
Identifying at least 2 signs of severe diarrhoea 185 30.3(21.4,41.0) 336  47.4(38.6,56.3)
Identifying microorganism as cause of respiratory infection 92 21.1(12.4,33.6) 246  36.8(23.4,52.5)
Identifying vaccination as practice to prevent respiratory infectic =~ 5 0.2(0.01, 3.8) 73 12.0(9.1, 15.5)
Identifying 2 signs of severe pneumonia 52 8.7(4.4, 16.5) 184  25.5(19.7, 32.4)

*Weighted estimates

In the univariate analysis, age, education and SES of camesnet found to be predicterof
disease knowledgacross the indicators assessedny of the two regionglowever theunivariate

and multivariate analyss showed that receiving information and education messages and the source
of information influencedhe disease knowledge in both regions, and not always in a positive way
asfurtherdescribed belovior each of the regions separately

Volta Region

The univariate analysis showed several associations between health messages and disease
knowledge. Receivingnalaria messages from any source was associated with the identification of
mosquitoes as malaria vectors. Receiviegpiratory illness and diarrhoasessages frorhospitals

and from leaflets were found to be associatét the identifications ofmicroomganisms as cause of
respiratory infectionaind at least tw@ractices that cause diarrho&®eceivingdiarrhoeamessages

from neighbours, CHPS and posters were found to be associated with the identificstweref

signs of diarrhoeaReceivingrespiratoy illnessmessages from TV was found to be associated with
the identification of severe sigmag pneumoniaandmalariamessages from friends and from health
centres were found to be associated with the identification of severe signs of malaria.

The multivariate analysis showed that receiving malaria education messages (from any source)
remainedassociated with the identification of mosquitos as malaria vectors. Compared with those
that did not receive messages about malaria, those that did wesdikely to identify mosquitos:
adjusted OR 15.6 (3.2, 75.9), p=0(J&ble Tr). Receiving health education and health promotion
messages from CBAs was not a predictor of disease knowleclgssany of the indicators
explored However, carers receivirdjarrhoeamessages from CHPS compared with thoseditha

not were more likely to identify at least two signs of severe diarrhoea: adjusted OR 3.6 (95% CI 1.4,

9.0); p=0.02.Diarrhoea messages from neighbours and from posters did not remain significantly
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associated with severe signs of diarrhoBa&ceiving fealth education messages from hospitals
showedconflicting results. Compared with those that did not receive messagespiratory illness
from a hospital, those that received them were less likelgeotify microorganism as cause of
ARI: adjusted OR 0.2 (95% CI 0.1, 0.6), p=0.8possible explanatiofor theseconflicting results
could be that staff in hospitals do not focus their health messages on prevention but on how to take
care of the child wen sick.Malaria messages from frienddso had negative association with
disease knowledge. Compared with those that did not receive messages from friends, those that
received them were less likely ¢orrectlyidentify at least two signs of severe maagadjusted OR
0.01 (95%CI 001, 0.1); p=0.01Malaria messages from health centres did not remain significantly
associated with the identification of malaria severe signs.

Radio was one of the moptevalentsource of health information and promotionassages, but
radio messages were not associated with a better disease knowledge in the Volta Region. On the
contrary, TVand leafletaverea less common source of information lthey were fand to be a
predictor of the identification of severe pneumongns. adjusted ORV 9.4 (95%CI 1.9, 45.6)
p=0.02; adjusted OR Idats 19.4 (7.4, 50.7), p=0.002.

Northern Region

The univariate analysis showed thateivingdiarrhoea messages (from any source) was associated
with the identification of signs of severe diarrhoea whispiratory illnessnessagegfrom any
source)was associatedith the identification of sigs of severe pneumonia. Messageom CBAs
werefoundto beassociatedavith the identification of practices that can cad&grhoea anavith the
identification ofsigns ofseveremalariaand severggneumoniaReceiving messagesom CHPS

was associated witlthe identification of mosquitos as malaria vectarsd microorganism asthe
cause of respiratory infectionReceiving messagesom neighbourswas found to be associated
with the identification ofmosquitoesas nalaria vectorthe identification of microorganismas
cause of respiratory infections, arttie identification of signs of severediarrhoea andsevere
pneumonia. Receiving messages fromriends were associatedwith the identification of
microorganisme as cause of respiratory infectionthe identification of practices that cause
diarrhoeaand tle identification of signs agevere diarrhoeaevere pneumoniand severe malaria
Messages fromaimily were associatedvith the identification of mosquitos as malaria vectors,
microorganismsas cause of respiratory infectigrngractices that can causeadhoea and the
identification of signs of seveidiarrhoeaand severe malari®eceiving messages fromogierswas
found to be associated withe identification of signs of severe malaria and whih identification

of microorganism as cause of respi@l infections.Finally, receiving messages frothe radio

was found to be associated withe identification of signs of severe malaria and wtile

identification of practices that can causarchoea
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The multivariate analysis showed thedrers receivinghealth messages from CBAgsmained
significantly associated witthreeindicators:compared with those that dit receive messages
malaria, diarrhoea and respiratory illnéssn CBAs those that didvere more likely (i) to identify

at least two signs of severe malaria [adjusted OR 1.8 (95%CI 1.0, 3.3); p=0.04], (ii) to identify
practices that can cause diarrhoea [adjusted OR 4.7 (1.4, 15.5); p=0.02] and (iii) to identify at least
2 signs of severe pneumonia [adjusted OR 7.7 (95%CI2B.5%); p=0.01)Table 7). Receiving
messages from CHPS, health centres or hospitdIinot remairassociated with disease knowledge

in the multivariate analysisvialaria and diarrhoea messages from neighbemginedassociated

with the identificationof mosquitos as malaria vectors and with the identificatiogigfs ofsevere
diarrhoea: adjusted OR for identifying mosquitos as malaria vector 16.2 (95%CI 0.9, 268); p=0.05
adjusted OR for identifying at least two signs of severe diarrhoea 3.3 (048); p=0.05Malaria
messageseceived from family members wenegatively associated with the identificationsains

of severe malaria: adjusted OR 098%CI 0.2, 0.9); p=0.04 whildiarrhoea and respiratory illness
messages from friends were assodatith (i) the identification of at least two practices that cause
diarrhoea: adjusted OR 6.9 (95%CI 2.6, 18.3); p=0.008; (ii) the identification of microorganism as
cause ofARI: adjusted OR 9.1 (95%CI 4.4, 18.6); p=0.05 and (iii) the identification ofsigns of
severe pneumonia: adjusted OR 5.3 (95%Cl 2.4, 11.6); p=CFo@dly, exposure tanalaria and
diarrhoeaadio messagaemainedsignificantlyassociated with thielentification ofsigns ofsevere
malaria [adjusted OR 4.3 (05%CI 1.0, 17.6); p=0.04] and thi&identification of practices that

can cause diarrhoea [adjusted OR 4.5 (95%CI 2.0, 10.2)0@2{0 In the case of identifying the
vaccination of children as a practice ficeventacuterespiratory infections, because of the low
numbers (only 5 carers believed that waccinating theichildrencan cause respiratory infections),

the analysis was not conducted in the Volta Region. In the NoriRegion no predictors were
found.
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Table 17. Predictors for disease knowledge in the Volta andNorthern Regions
VOLTA REGION

Predictors n/N (%) Adjusted OR

NORTHERN REGION

Predictors n/N (%) Adjusted OR

IDENTIFYING MOSQUITOS AS MALARIA VECTORS IDENTIFYING MOSQUITOS AS MALARIA VECTORS
Receiving malaria messages (any source) Receiving malaria messages from
neighbours
No 79/95(86.3) 1 0.01 No 292/333(85.5) 1 0.05
Yes 566/576(98.8) 15.6 (3.2,75.9) Yes 238/242 (99.0) 16.2 (0.9, 268)
IDENTIFYING AT LEAST 2 SIGNS OF SEVERE MALARIA IDENTIFYING AT LEAST 2 SIGNS OF SEVERE MALARIA
Receiving malaria messagefsom friends Receiving malaria messages from CBA
No 121/553 1 0.01 No 154/532 (25.5) 1.0 0.04
(21.2)
Yes 2/23 (0.5) 0.01 (0.001, 0.1) Yes 22/43 (50.6) 1.8(1.0,3.3)
Receiving malaria messagefsom
family
No 140/415 (32.9) 1.0 0.04
Yes 36/160 (17.3) 0.4 (0.2, 0.9)
Receiving malaria messagesom radio
No 52/321 (13.4) 1.0 0.04
Yes 124/254 (45.5) 4.3 (1.0,17.6)
IDENTIFYING AT LEAST 2 CAUSES OF DIARRHOEA TRANSMISSION IDENTIFYING AT LEAST 2 CAUSES OF DIARRHOEA TRANSMISSION
Receiving diarrhoea messages from
CBA
No 262/458 (52.6) 1.0 0.02
Yes 26/33 (76.5) 4.7 (1.4, 15.5)
Receiving diarrhoea messagesom
friends
No 189/375 (47.3) 1.0 0.008
Yes 99/116 (81.6) 6.9 (2.6, 18.3)
Receiving diarrhoea messagesom
radio
No 145/300 (43.1) 1.0 0.009
Yes 143/191 (72.9) 4.5(2.0,10.2)
IDENTIFYING AT LEAST 2 SIGNS OF SEVERE DIARRHOEA IDENTIFYING AT LEAST 2 SIGNS OF SEVERE DIARRHOEA
Receiving diarhoea messages from CHPS Receiving diarrhoea messagesom 0.05
neighbours
No 97/389 (25.7) 1 0.02 No 120/283 (35.5) 1.0
Yes 56/107 (44.7) 3.6 (1.4,9.0) Yes 144/208 (69.8) 3.3 (0.9, 11.4)
IDENTIFYING MICROORGANISM (INFECTIONS) AS ARI CAUSE IDENTIFYING MICROORGANISM (INFECTIONS) AS ARI CAUSE
Receiving ARI messages from hospital Receiving ARI messages from friends
No 64/269 (30.1) 1 0.01 No 75/303 (29.1) 1 0.05
Yes 12/78 (14.8) 0.2 (0.1, 0.6) Yes 77/116 (58.5) 9.1 (4.4, 18.6)
Receiving ARI messages from leaflets Receiving ARI messages from posters
No 74/344 (27.1) 1 0.002 No 147/393 (38.6) 1 0.05
Yes 2/3 (75.0) 19.4 (7.4, 50.7) Yes 5/8 (70.8) 8.5 (0.9, 76.9)
IDENTIFYING AT LEAST 2 SIGNS OF SEVERE PNEUMONIA IDENTIFYING AT LEAST 2 SIGNS OF SEVERE PNEUMONIA
Receiving ARI messages from TV Receiving ARl messages from CBA
No 35/312(6.8) 1 0.02 No 127/380 (32.9) 1.0 0.01
Yes 5/35 (48.1) 9.4 (1.9, 45.6) Yes 15/21 (69.3) 7.7 (2.2, 26.5)
Receiving ARI messageBom friends
No 81/303 (26.8) 1.0 0.006
Yes 61/98 (62.3) 5.3 (2.4, 11.6)
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The proportion of carers that reported to havemosquito net hangingas 43.0%, (95%CI 35.0,
51.3)in the Volta Regiorand70.1% (95%CI 45.2, 87) in the Northern Regittowever,80% of
carersof both regions reportethat their children underffive slept under mosquito net the night
before the survey80.4%, 95%CI 69.4, 88.1and 79.26, 95%CI 57.5, 91.5n the Volta and
Northern Region, respectivglyAlmost all carers intervieweth both regions reported that they
would accepspraying the house if offered (Talil8).

Table 18. C a health Bekaviour in the Volta and Northern Regions

Volta Region Northern Region

Indicator N %* N

At least 1 mosquito netimg 297/664 43.0 422/685 70.1
Children sleeping under mosquito net last night 535/670 80.4 482/684 79.2
Adult sleeping under mosquito net last night 516/665 77.7 469/683 77.8
Carers want to spray the house 642/666 98.0 675/683 98.3
Improved sanitation facilities 460/670 64.8 37/685 3.6
Promptness in seeking care if visiting a CBA 58/90 56.0** 6/8 79.9
Promptness in seeking care if visiting CHPS 22/61 36.3 163/228 76.9%*
Promptness in seeking care if severe malaria signs are identifiec  55/132 38.2 110/190 64.0
Promptness in seeking care if severe diarrhoea signs are identifi  83/179 42.2 212/315 67.4
Promptness in seeking care if severe pneumonia signs are ident  23/52 43.2 116/161 85.4**
Adherence to 3 days ACT treatment when visited CBA 16/18 93.2 0/0 0.0
Adherence to CBA ACT prescription 86/90 96.31 8/8 100
CHPS6 staff did not inform ak 5361 90.1 201/228 93.5
Adherence to 3 days ACT treatment when visited CHPS 6/6 100 5/7 90.4
Adherence to CHPS ACT prescription 60/61 98.4 220/227 99.28

*Weighted estimates; **p<0.05

Predictors of children sleeping under mosquito nets were explored in the univariate and multivariate
analysis. Age of child, age of respondent, sex of cleitjcation of respondent, SES, HBC and
CHPS tilization, identifying mosquitos as malaria vectors, and receiving malaria education
messages from all different sources was not found to be associated with childredivender

sleeping under mosquito nets iretfolta Region.

In the Northern Region, the multivariate analysis showed a borderline association between
receiving malaria preventive messages from CBAs [adjusted OR= 4.4 (95%CI 0.6, 26), p=0.09] and
from friends [adjusted OR= 0.4 (95%CI 0.1, 1.2), p=D.&8d sleeping under mosquito nets. No

other predictors were found (Talds).

Table 19. Predictors of children under- five sleeping under mosquito nets in the Northern Region

Predictors Adjusted OR (95%CI
Receiving malaria messages fror@BAs

No 375/529 79.5 1 0.08
Yes 38/43 93.8 4.3 (0.7, 27.0)

Receiving malaria messages from friends

No 342/463 82.8 1

Yes 71/109 71.6 04(0.1,1.2) 0.09

*Weighted estimates
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Only 64.8% and 3.6% of carers in the Volta and the NortRegion reported to have an improved
sanitation facility. The association between having an improved sanitation facility and age of
respondent, education of respondent, SES, identification of causes of diarrhoea and receiving
diarrhoea messages from any mesuwas explored in the Volta Region (there were insufficient
numbers to do the analysis on the Northern Region data). Socioeconomic status was found to be
associated with having an improved sanitation facility [adjusted OR lower middle SES 5.0 (95%ClI
2.0, 12.0), p=0.01; adjusted OR middle SES 3.1 (95%CI 1.0, 9.7), p=0.04; adjusted OR upper
middle 7.9 (95%CIl 1.8, 34.1), p=0.02; adjusted OR upper 23.8(95%CI 5.0, 112), p=0.007].
Receiving malaria preventive messages from CBAs and from friends each had Hirlgorde
association with having an improved sanitation facility [adjusted OR messages from CBAs 1.9
(95%CIl 0.8, 4.5), p=0.07, adjusted OR messages from family 0.4 (95%CI 0.2, 1.1), p=0.07] (Table
20).

Table 20. Predictors of having an improved sanitation f&ility in the Volta R egion

Predictors Adjusted OR (95%CI
Socioeconomic status

Lower 27/133  30.2 5.0 (2.0, 12.0) 0.01
Lower middle 93/132  68.6 3.1(1.0,9.7) 0.04
Middle 95/132 64.2 7.9(1.8,34.1) 0.02
Upper Middle 114/132 79.0 23.8(5.0, 112) 0.007
Upper 124/132 92.9

Receiving diarrhoea messages fror@BAs 1 0.07
No 304/441 66.0 1.9(0.8,4.5)

yes 45/55 69.0

Receiving diarrhoea messages from family 1 0.07
No 322/457 65.3 0.4(0.2,1.1)

yes 27139 91.7

Promptness in seeking care is vital to reduce child mortality and morbidity. In the Volta Region,
iICCM had a positive association with care seeking in the first 24 hours of onset of symptoms:
56.0% of carers visiting a CBA did so on the same day or thafteryof the onset of symptoms
while only 36.3% of carers that visited a CHPS did this. When comparing iCCM versus all other
appropriate providers, this difference was significant (56.0%, 95% CI 48.7, 6&.88s39.4%,

95% CI 29.2, 50.5, p=0.03). Wheormparing promptness in seeking care when visiting a CHPS
versus other appropriate providers together, the differences were not significant (36.3%, 95%CI
17.1, 61.3versus43.5%, 95%CI 36.8, 50.5, p=0.4). In the Northern Region, 79.9% and 76.9% of
the cares that visited a CBA and a CHPS did it in the first 24hours of onset of symptoms. In the
case of visiting a CHPS versus the other appropriate providers, the differences were significant
(77.0%, 95%CI 70.2, 82.Versus63.6%, 95%ClI 50.2, 75.2, p=0.02). Dteethe low number of

carers visiting a CBA in the Northern Region, this analysis was not done.
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Identifying signs of severe pneumonia was associated with promptness in care seeking in the
Northern Region. Eighty five percent of the carers that identifleestcindrawing and noisy
breathing as severe signs of pneumonia sought care in the first 24 hours of onset of symptoms
(p=0.04). No other association was found in the Northern Region or in the Volta Region regarding
the identification of severe signs apmptness in seeking care.

Adherence to treatment, following the instructions received from providers, is an important step to
obtain optimal treatment outcome. A high proportion of carers reported not being told for how
many days they should take ACEatment. In Volta Region, 45.4% and 90.1% of carers visiting a
CBA and a CPHS respectively, and in the Northern Region, 87.1% and 93.5% of carers visiting a
CBA and a CHPS reported not being told about the duration of the treatment. A possible reason for
this lack of explanation is because a full treatment is packed in one box or envelope. Then,
providers often ask users to take the treat me
days for which the treatment has to be taken. Of the fearsdinat were told to take the ACT
treatment for 3 days, more than 90% of carers reported having adhered to these 3 days treatment in
the Volta and Northern Region when visiting a CBA or a CHPS. Also, when carers were asked if
they took the treatment addpmore than 90% of carers in both regions reported to have followed

the instructions received in both regions.

5.7. Discussion

HBC and CHPService delivery strategies at community lelvave an important health promotion
and disease prevention component in termgrofjfranme costs and potentidiealthoutcomesin
this chaptett assessed the effectiveness of HRC and CHPSealtheducation messagés terms
of disease knowledge and healthy behaviowanérsof children underfive years old
Few studiesassessinghe effectiveness or efficacy of HBC considered the preventive component.
Three studies in Mal(192, Uganda(193 and Ethiopia(194 ard one multicountry study
conducted in Ghana, Burkina Faso, Ethiopia and Maf&@@)iassessed, among other outcontles,
improvement & ¢ adisea$esknowledgeAlthough nd much detail on the communication
strategy used was giveby the authorsit seems that interpersonal communication was the
communication channaieported as the one to which carers of childvewlerfive were more
exposedInterpersonal communication was also the main source of health information found in my
study (80.5% and 93.0% of carers in the Volta and Northern Region received any malaria message
from interpersonal communicationghterpesonal communicatiowas considered the source that
gave the highest success rate in a study conducted in Ghana analysing four health c&8ippigns
TB, malaria HBC, integrated child health and life choifagily planning campaigns) although it is
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not clear how the author evaluated this sucqd€d). Community health workers (CHW) Mali

(192 used visual aids for explainintp carers symptoms such as convulsions and difficulty
breathing which require immediate referdal the study in Ugandél93), CHWs advised canes of

children on how to continue treatment at home and on danger signs that will require referral to a
health facility In Ethiopia (194), communities were first trainetb identify generalchildhood

danger signs just before the deployment of CHW and were further educated by the CHW using IEC
materials.The multicountry study(88) described that CHW in Malawi prowd vaccinations and

growth monitoring forchildren younger thab® yearolds, supervision of sanitation, water source
protection and treatmennd nutrition advice among other thind$o otherdetaik were given on

how health education wakeliveredin Malawi or in the other 3 countries.

The multicountry evaluation of IMC(49) conducted in Barigdesh, Brazil, Peru, Tanzania and
Uganda evaluated the preventive componémese studies also reported tharnain channel used

to deliver health education messages vimterpersonal communications groups or individually.

The study in Tanzaniadlinot report on prevention activities because health education messages as
part of community IMCI had not been implemented at the time of the $6&lyln Bangladesh,
approximately 3% of carers in the IMCI areas received health messages through community
theatres, about 33% received feeding advice from individual counselling, 12% of men received
health education messages from the imam in the mosque and only 3% of carers attetiled heal
community meetingg196). The study in Uganda and Tanzania only reported that carers were
educated during consultatigi97). Interestingly, Peru and Brazil trained CHWSs to implement
community IMCI (or the promotion of caimunity and family practicegp0, 198).

Mystudy showed that a high percent aggseegarding car e
malaria, diarrhoea and respiratory infections. More carers reported to have received messages in the
Northern Region when compared with the Volta Region and malaria messages were more common
than messages on diarrhoea and respiratory infextiThese results are similar to the 2008 Ghana
Demographic and Health Survey (DHS): 83.8% of carers in my study received malaria messages
versus 89.8% in the 2008DHS in the Volta Region and 89% versus 83.3% in the Northern Region
(1495. The source of messages followed a similar pattern as the 2008DHS: radio was a predominant
source of health information, higher than health workers and community volu(itd&ysMore

carers in the Volta Region reported to have received malaria, diarrhoea and respiratory illness
messages from CBAs and CHPS than the Northern Region. These results are coherent with the
lower IEC activityreported on the DHIMS2n 2014 by the HBC programme in the Northern

Region compared with the Volta Region: less than 1 IEC activity in a population of 1000 children
under five was conducted in the Northern Regiersus390 IEC activities per 1000 children under

five in the Volta Regiorf199).
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Health messages sent byfelient sources haan associatiomwith different diseaseknowledge and
health behavioumutcomes exploredHowever car er 6 s keveluor thdr iISBSwas not
associtedwith any ofthe outcomesexplored Health education messadesm CBAS even though
they were not th@redominant source of akh information(betweenl5% to 18.5% and 4.6% to
8.5% of carers in the Volta and Northern Region received health education messages on malaria,
diarrhoea and respiratory infectiong)ere associatewith severalhealth knowledge and heajth
behaviouroutcomes particularly in the NortheriRegion A possible explanatiofor this higher
effect in the Northern Regiomhen compared with the Volta Regioauld be thateven though the
proportion of carers exposed to CBA messagere lower than in the VoltRegion,carers might
have been exposed more times to CBA messglgissevaluation came 2 years and 8 years after the
implementatiorin the Volta and Northern égion). Improving knowedge and changing behaviour
takes timg200-202).

Health messages fro@BAs was thepredictorexplored that had more positive associations with
the disease knowledge anidealth behaviour outcomes exploredparticularly in the Northern
Region receivingmessages from CBAwere found to be associateédthe Northern Bgion with

the identification ofat least 2 signs of severe malarigyractices that canause diarrhoea, 2 signs
of severe pneumonia, and a borderline association with children sleeping under mosquito nets.
Although the association between HB@lization and prompt care seeking behaviaould not be
explored due to low number€lfapter 3)jdentifying 2 signs of severe pneumoniasfound to be
associatedvith prompt care seeking behaviour in the Northern Regibtowever, these positive
results found in the Northern Region could decrease in the next few years if the low number of IEC
activities conducted in 2014 continue to be the same for several yedfse Volta Region,
receiving diarrhoea messages fr@BAs had aborderline association with having an improved
sanitation facilityand HBC utilization was associateith prompt care seeking behaviour.

The MICS, the DHS and the LQAs surveyepored on the c a r &mowldilge ofthe cause of
malaria, signs of sever pneumoniathe use of mosquito netnd the prevalence of improved
sanitation facilitiesn Ghana(145 153 203. However the association between those outcomes
andreceiving health messages or treatment from CBA or Ck&sSnot assssedStudies reporting

on the efficacyor effectivenes®f HBC in Ghanado notreport e the preventiveeomponentthey
focus on the therapeutic component of the H&@tegy The only studyfound in Ghanathat
reporedon IEC activityof the HBC strategydid notassesshe association between tkaowledge

and behaviourand the source of messages receifEs). This study conducted in the three
northern regions of Ghangeported on the correct content of the messagebye@BAs and nurses
from CHPS particularly on hand washing, breastfeeding practicescaridg of a sick childlt

concluded thaCBAs had similar knowledge thurses from CHPS on washing hand practices but
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less knowledge on breastfeeding practices and caring of a sickattidd | did not assesm this
current study With regards toadheence to treatmentny study showed a similar and high
adherence to ACT treatment when visiting both, a CBA or a CM#&n compared with other
appropriate provider$iBC in the VoltaRegioncontributed to promt treatment seeking behaviour

as was also foud in other studie$84, 127, 170) (Chapter 3. Other HBC studies thateported on

c ar diseasé&nowledge in Mali(192), Uganda(193), Ghana(88), Burkina Fasq88), Ethiopia

(88, 194 andMalawi (88) alsofound positiveresultsCar er sé i n Mal i in the
were significantly more likely to recognise fever lasting more than one day after treatment and
convulsions as danger signs thearers inthe control groupln Uganda more carers in the
intervention am significantly recognisedonvulsions as a sign to seek care immediately (45 %)
compared tdhe noninterventiondistricts (22 %).Carers in Kumasi (Ghana), Lilongwe (Malawi)

and Ougadougou (Burkina Faso) improved their knowledge on signs of severa imatarot those

in Bolgatanga (Ghana) and Jimma (Ethiogi2g). Finally, a longer study (9ears) conducted in
Ethiopia showed an increase in the recognition of fast and difficulty in breathing as signs of
suspected pneumonia and other childhood danger Eigds

My studyalsosuggestthat CHPS had some influence on disease knowledge and behaviour but less
than the HBGstrategy receiving messages from CHPS was associatedtetidentification of at

least 2 signs o$evere diarrhoea in the Volteefion and with promptness in seeking care in the
Northern Region.The Multi-Country Evaluation of the IMClconducted inTanzania and
Bangladesheporedon knowledge of severity of sigrend care seeking behavid2, 204). These

2 studies (a nenandomised controlled trial in Tanzania and a cluster randomised controlled trial in
Bangladeshshowedthat when compamwith areas without IMClgcarersin the IMCI areas that
perceived severity of signs (fast or difficulty in breathing, convulsions, extreme sleepiness,
excessive vomiting or inability to drink/breastfeed) were more likely to saekfor their children
(p<0.05) Other outcomeseported in studies evaluating the community componefi¥Gl, were
advice given on (iffluids and feeding given when child iscls (50, 52, 196, 197, 205), (ii)
breastfeeding and complementary feed®®, (iii) how to take the prescribed medicir{&36, 197,

205), (iv) when to return when child is si¢&0, 196, 197, 205 and(v) caringfor children withvery

low weigh(196). However,my study did not report on these outcomiéscusing on the preventive
messages of the 3 diseases and on seeking prompt treatmarsywipgonatic betteraddressemy

study objectives

Globally, he community component of the IMCI stratgggpmmunityIMCI) started later thathe
other2 IMCI componentsthe case management and health sysgmd)it has been more neglected
(204, 206). As presentedh Table 14 the objectives oicommunityIMCI aresimilar  those of the

preventive component of HB(Evaluatiors of HBC normally do not report orthe preventive
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component buthis study suggests that the preventive component is actually being implemented and
is associated with diseakaowledge and behaviour. Evaluatiosf communityi IMCI gave more
emphasison family health practiceso be implemened when the child is already siglsuch as
increasing fluids if child is sick or when to return for care seeking immediatéth) lessemphasis

on disease preventi@racticeswith theexceptionof the promotion of vaccinatiofThe manuals of
communityIMCI state that for the implementation of communitMCl, health facilities need t€)
partner with the communityji) increase appropriate and accessible health care and atifmnm
from communitybased providers, andi) integrate promotion of key family practices critical for
child health and nutritiorf181, 206, 207). Based on thee points, it seems that HBC could be a
ideal strategyfor implementing communityMCl asthe Ghana case study shows #mel studies in

Peru and Brazil suggesteg®0, 198. Actually, iCCM in Burkina Faso,Malawi, Niger, and
Mozambiqueis alsocalled communityMCI (208-211) although iCCM adds a curative component
which communityIMCI does not have This interchange of names showstegration and
complementarity withinstrategieswhich is beneficial for both, iCCM and IMCI. Under this
integraed approach, CHPS not only supervise CBAs but also partner with them on the
implementation of the CommunityMCIl. However, policy documents in Ghana unfortunately no
longer reflectthis integration or complementarity between iCCM and IMCI and their coordination
is placed in different programmes (iCCM in the National Malaria Control Pragesand IMCI in

the Reproductive and Child Health Department of the Ghana Health Service).

Limitations of the study

This studyassessethe effectiveness of the preventive component of the HBC and CHPS strategy
based on the responses of carershiiiren who were sick in the two weeks preceding the survey
Therefore, the resultare not represetative of the entire populationln the case of the Volta
Region, tleseresults represent the population that had sick children in the preawouseeks in

the areas here HBCand CHPSwvereimplemented (which are rural communities with less access
to hedth facilities).

Effectiveness was mea®d based on thassociatiorfound between the source of message and the
desired outcomeTl herefore,l cannot say that HBC was more effective than other stratdgias.
only saythat HBC was a predictor or was associated to betisease knowledgand healthy
behaviours

Carerswere asked aboutealth educatiormessages received durittige last year on malaria,
diarrhoea and respiratory infection©ne year was considered good timirig allow a
communication strategy to be implemented and to apoathlems in recallHowever, ecall bias

shouldstill be cansideredas carers caforget some sources, or remembdress that were received
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more than one year ago. However, it is likely that the carers remember the melsabfes a
higher impact orthem The MICS limit the period of receiving health education to the previous 6
month before the surve203). The DHS did not mention the timivghere carers needed to recall
health education messagésdh). The other studies reporting on HBC and CHPS preventive
component did not report on sources of health education messageshar timing receiving the
messages to avoid recall bias: they only report on the improvement of disease knowledge or
practice(50, 52, 88, 192 193 197, 198 204, 205).

| mentioned in section 5.4 that, when caneese askedabout knowledge and practices, multiple
answers were allowed. If om®rrectand onencorrectanswered was given, the caveas included

in the group of correct knowledge. Even though | believed this was the best apphtacould
have resulted in anverestimaton inadequate knowledge.

Some of the results had large confidence interalsigger sample size would have been desirable,
particularly considering a design effect of 2 instead of 1.5.

4 8. Conclusions

HBC and CHPS were effective in improving family and community practidealth messages
delivered by CBAs were not the mosbtnemon source of health information, but they were
associated with disease knowledge and appropriate health behaviour outcomes, particularly in the
Northern Region. This association was more important (in terms of number of outcomes found to be
associated uh the health message) than that found with CHPS or other health information sources
explored. HBC shouldontinue tabe considered as the strategy through which commiiBl is
implemented. This could boost the effectiveness of both strategies, beimim of performance

and more efficient use of available resourd¢éswever, emphasis must be done in increasing the

IEC activities in the Northern Region to maintdiese positive results
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Chapter. HBC and CHPS costnalysis

6.1. Introduction

In December 2014 a new global coalition of more than 500 leading health and development
organizations worldwide was launched to urge governments to accelerate reforms that ensure
everyone, everywhere, can access quality health services without beingifdcc@dverty(22).

This global coalition, called the UniversaHealth Coverage (UHC)comprises two main
components: quality essential health service coverage and financial cové@tfesxtended to the
whole populatior(24).

With UHC on the global health agenda, governments of many low and midttimme countries are

under pressure to scale up essential health services to meet the needs of theill lpsopleans

that governments need to prioritise effective interventions to scale up. Health technology
assessments (HBAhave been recognideas a tool for priority setting particularly useful in this
UHC context(212. HTA examines the coffectiveness of an intervention as well as the
organizational implications and social consequences, bridging the gap between the evidence and
policy making (213). HTA can be used to prioritise an intervention in a particulartect as
mentioned befor¢ex-ante HTA) or it can be used as a monitoring tool, providing information to
governments and funders to continue or discontinue certain interventions, helping to address
sustainability(ex-post HTA) (212, 213).

As mentioned in section@,.Ghana has developed two main community basedegieshat aim to

reduce barriers to physical access to quality treatment: the HBC and CHPS.

When assessing these two strategi@santcial sustainability, particularly oHBC should be
considered. In suBahararAfrican countries HBC current funding is primarily reliant on external
multilateral and bilateral donors. Case studies conducted in Malawi, NigeyaKklozambique,
Burkina Faso and Mali showed that external funding is a common denominatoll dhdsa
countries are struggling in finding a sustainabtdution (93, 210, 211, 214216). Like these
countries, the long term financial plan for HBC in Ghana is not clelar.contrast the CHPS
strategy, it is being financed through government money.

When addressing financial sustainabilitiyan interventionpne needs to questithe affordability

of the intervention and the appropriate financing strategieis. question can be answered with a
costanalysis followed by an assessment of financing optidhsrefore, | decided to analysee

costper malaria, diarrhoea and suspectgteumonia casappropriately diagnesl and treagtd in
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children undeffive under theHBC and CHPStrategiesThis studyis an approach to gxost HTA
which considers the real costs and effectiveness of both interventions whiely te policy
decisions.This information may be used to improve performance @nduide decisions on

sustainable financing strategies particularly regarding HBC.

6.2. Brief note on economic evaluations

Economic evaluatiolis the comparative analysis of altetive courses adction in terms of both
their cost and consequencd®98). Economic evaluatiois one of the tools available to help choose
wisely from a range of alternatives atadmplement efficienly theresourcesvailable It addresses
one criteria of health care programme decisidinere are dter criteriathat need to be addressed
also when deciding to finance or not an interventidhose are thaffordability, acceptabilityand
feasibility of the interventia andhealthequity (108).
Four types of economic evaluationsave been describedost minimisation analysis, cosbenefit
analysis, cost effectiveness analysis and costtility analysis. Cost minimisation analysis
compares different strategies thtve shown identical effetiut different costs. Thereforepst
minimisation analysis isnly a comparison of cos{217), and some authors do not consider this
modalityasa full economic evaluatio(l08).
Cost benefit analysiameasures cost and benefits, all in monetary tefrhsre are three main
approachesotvalue the economic bersfof an interventionthe human capital approado {alue
improvedhealth using for examplethe value of the increased productivity of individuals through
fewer workloss day} revealed preferencéthe value of what an individual would have to give up
to obtain somethingpr example, lower risk job at a lower wage jaé@d contingent valuation
(which uses survey methods to elicit willingness to pay values for goods in a hypothetical market)
(108 218. This type of economic evaluation receiviethicab critiques due to the fact of
translating health benefits into monetary tefhealth benefits are more than just money)
According to Drummond108), in cost effectiveness analysisenefits are measured in the most
obvious units of effects, depending on the field being studiedh as years of life gaineiven
though intermediate outcomes and intedmte outputs are admissible, in general one should
choose an effectiveness measure related to a final oldpuiever, the most important issue to
consider is whether the measure is relevant giverbectivesof the decision makerconcerned
(108. When several benefits are measured at the same time (for expmapie of life gained,
reductionin anaemia and reduction in hypertension) the analysis is calleecamstquences
analysis.This type of eonomic evaluation lssome challengesesults can be only compattwith
studies using the same benefit measume oftenthey cannot be comparedlith different diseases.
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In addition, the tradeffs where one can consider if an intervention is most-eibsttive that

another is not explicitTo address this point, a new form of ceffectivenessanalysis was

developedrcost utility analysis Cost utility analyses usestility measures (DALYs and QALYS)

to measure the benefits, and allow comparsmosdifferentdiseaseand interventions.

Because my effectiveness measure was an intermediate outt@udition to themportance of

having information about affordaliifi of HBC to guide log term financing of HBC| decided to

conduct a cost analysis

To ensure that the methodology used to conduct the cost analysis was appropriate and that the

results were valid, | applied a recognised check (listble 2) which can also be usedhen

conducting critical assessment of cost anal{i0s).

Table 21. Check list to ensure quality of reporting of results otostanalysis
Elements of a sound cost analysis Comments

1. Well defined question posed in an answerable form

1.1. The study involves a comparison of alternatives
1.2. It is stated the view point for the analysis and the study is placed i
particular decisiormaking context.

Addressed irChapter 1,
Section 8 Chapter 2,
Section 8 and Chapte
6, Section 1

. There is a comprehensive description of the competing alternatives

Addressed irChapter 1,
Section6

. All the important relevant costs for each alternative are identified

Addressed irChapter 6,
Sectior4

. All costs are measured accurately in appropriate physical units

4.1. Sources of resource utilization are described and justified

4.2. If identified items are omitted, adequate measures are taking place
analysis

4.3 If there are special circtances that made the measurement difficult, tl
are handled appropriately

Addressed in Chapter ¢
Section 4

. Costs are valued credibly

5.1. Sources of all values are clearly identified

Addressed in Chapter ¢
Section 4

. Costs are adjusted fdifferential timing

6.1. Costs that occur in the future are discounted to their present values
6.2. There is a justification for the discount rate used

Addressed in Chapter ¢
Section 4

. There is an incremental analysis of costs conducted

Addressed in Gapter 6,
Section 4

. Uncertainty of cost is considered

8.1. If patient level data, appropriate statistical analysis is performed
8.2. If sensitivity analysis is performed, a justification is provided for range
distribution of values and for the foraf sensitivity analysis performed
8.3. Results include the sensitivity analysis

Addressed in Chapter |
Section 8.2 and Chapte
6, Section 6.4

to

. The presentation and discussion of the study results include all issues of ¢

users
9.1. Results are compared with those of others

9.2. The generalizability of the results to other settings is discussed

9.3. The study takes into consideration other important factors in the cho
decision under consideration

9.4 The study discussesigs on implementation, such as feasibility of adop

fipr ef er r ends@ivep finangial @r other constraints

Addressed in Chapter ¢
Section 7
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6.3. Unit of the cost analysis

The unit cost was defined as total cost incurred in diagnosing and treating one case of malaria,
diarrhoea or suspected pneumonia.

The measure of the cost analysiasthe cost ofa malaria, diarrbea or suspected pneumonia case
appropriately diagnosd and treatedThis refers toa malaria, diarrhoea or suspected pneumonia
case that received treatment accordinggtidelinesor a child without malaria, diarrhoea or
suspected pneumonia that was not prescribedecommended drugs treat malaria, diahoea or
pneumonigSection 3.6)Definitions of a malaria, diarrhoea and suspected pneumonia case can be
found in Tablel (Chapter 3)

6.4. Measurement of costs

Economic costing was done from thsocietal perspective, which considers costs from the
perspective of households and the health system. This approach is the hroagbese with the

health system or government budget persped®dd), and allove comparison with previous
studies.Considering household costs is important because they can be significant, they may deter
caregiverdrom udng a service and they might be a cause of poverty (catastrophic Ratd)on

cost was collected from the hohsdd survey, from thélealth Administration and Support Services
division (HASS) of theGhana Health Service, from the National Malaria Control Prograrfiom
CHPSand fromthe NGQ Plan InternationalWwhich support$iBC in the Volta Region

Two activitieswere used to calculate the cost per case diagnosed and t(gagstimation ofunit

cost for treating a malaria, diarrhoea and suspected pneumonia case from CHPS, HBC and
household and (ii) combination of unit cost for treating malaria, difwoea and suspected
pneumonia casander theHBC andCHPSstrategieswith the household casto obtain unit cost

from the societal perspective

HBC costs

Coss per diagnosingand treating a malaria, diarrhoea and suspected pneumonia case under the
HBC strategywere dividedinto direct and indirect cost(Table 2). Direct costs refer to those
involved directly in theservice being analysed. Indirect costs refer to productivity loses due to the

time CBA spent away from their usual activities (attending a sick chilul@ct recurrentcosts
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includedtraining of CBAs(according to policyt happens every two years$daining of supervisors
(according to policyit happens every two yeargupervision(every year,) training material for
supervisors and CBAs and IEC material for CBfsst several yearsyegistergevery year)and

cost ofdrugs(every year)Direct capitalcosts included ARI timer@o measure the breditly rate to
diagnose suspected pneumonia cade®) to keepCBA itemsand the incentive packagmcludes
bicycles, raincoat boots,torchlights and tshirts) which, according to policy, is giveonceat the
beginning of the intervention tootivateCBASs.

With regards to the Volta RegioRlan Internationaprovided information on codor training

CBAs and supervisorg.raining expendituresvere annualised using the expected life time of two
years andhe recommended discount rate of 8220. Annualising capital costs means that even
though a good has been purchased at a specific point in time, one needs to consider that its benefits
will be enjoyed over several yesa and therefore, its costs will be spread over these yEags.
directorate of the Volta Regioprovided informationon the quantities of training material,
registers boxesand incentive package received from the national Jevblile the national level
provided information about the cost per iteent to the region®\10% of freight costs were added

to the unit costsThe trainingand IECmaterials the boxesnd theincentive package are supposed

to last several years, and therefore, tweye annualised using the expected life time of 8 years and
thediscount rate of 3%220). The NMCP reported no ARI timers in the Volta Regidhe number

of drugs used in 2014 wastained from the DHIMSZT he cost of drugs usedas the median price

from a list of suppliers obtained from thaternational Drug Price Indicator Guid221) with an

addition of 10% freight costs as whenadhting CHPS costs.

The regional directorate of the Northern Region provided information abstd of training CBAs

and supervisors. Training expenditures were annualised using the expected life time of two years
and the recommended discount rate of @20 considering that, according to policy, these
trainings happen every two years. The directorate of the Northern Region provided information on
the quantities of training material, registers, boxes and incentive package received from the national
level, whie the national level provided information about the cost per item sent to the regions. To
these item cost, a 10% of freight costs were added. The training materials, the boxes and the
incentive package were annualised using the expected life time ofrS ame the recommended
discount rate of 3% as | did for the Volta Region. The unit cost of ARI timers used was US$3.5 plus
a 10% of freight costs as recommended by UNICEF. The number of drugs used in 2014 was
obtained from the DHIMS2. The cost of drugsdiseas the median price from a list of suppliers
obtained from the International Drug Price Indicator Guide (244) with an addition of 10% freight

costs as when calculating CHPS costs B costs in the Volta Region.
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As indirect costthe time of the CBAsttending a sick child was includethe opportunity cost to

their time was estimated from interviews with four CBAs, two in each re@®&A time was
assigned a monetary valbased on the agriculturilbourwage which was 0.41 GHC/houf222,

223 which is the main occupation of the population, particularly in rural {228

All costs wereestimated for 2014 and wetenverted tdJS dollarsif the source of a cost belonged

to a year different than 2014 with a different currency, | first estimated the cost for the year 2014,
taking into account the inflatiof225). To do this, | multided the costby the annual inflation rate.
Secondly, | converted the currency to US dollars based on the change rate at Decem2262014
Direct and indirect cost were thetlocated to malaria, diarrhoeand suspected pneumonéase

managemerntased on thpercentage dfBC activity reported in 201¢hroughthe DHIMSI.

CHPScosts

Two CHPS compounds were visited in each region to collect information during the 5th to 16th
April 2014 in the Volta Region and during the 23rd June to 3rd July 2014 in the Northern Region.
The criteria used to select these facilities was average perfpfagilities based on their activity
(outpatient visit per nurse). This information was provided bypiiesonresponsiblefor health
information at the regional directorates. In addition, and as cost information was collected during
the household surveyhe criteria of feasibility was also considered. This means that to select two
CHPS among average CHPS, | considered those that were closer to the communities being
surveyed. The CHPS compounds selected in the Volta Region were Fodome Woe and Likpe
Agbozone in the Hohoe district. In the Northern region, Mankpang (Central Gonja district) and
Gbulahagu (TolotKumbugu district).

Direct coss were considered from the CHPS perspectineluding recurrentand capitalcosts

(Table 2). As recurrent cost, salaries of personnel including any allowances received, medicines,
disposables, stationary, utilities and maintenance costs were considered. 2014 recurrent
expenditures were obtained from the financial officer at the respective hisaifittgl Capital cost
included the building, vehicles, furniture and equipment that were annualised using the expected
life time of 30, 8, 10 and 8 years respectively and the recommended discount rat¢af)3%he

size of the CHPS facilities was estimated based on plans of standard CHPS facilities available from
the HASS division. The information on construction cost péfomsuch buildings was obtained

from the same division. Winventory of equipment and furniture was developed during the field
visits at the two CHPS in each region. These items were valued using a price list from the HASS
division. If the cost of an existing equipment or furniture was not in the list provigdémelHASS
division, market surveys were conducted to value these items. To do this, the average of afsample

at least 3 different prices were considered for one equipment or furniture as suggetted
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guidelines for cost data collection in the figld ACT consortium project$227). These sample

prices were mainly obtained online in the case of equipment and in Ghanaian shops in the case of
furniture. All costs were estimated for 2014 (tagiinto account the inflation rates when needed)

and were converted to US dollars.

The allocation of recurrergnd capitakosts to outpatient visits was performed ugimg standard

step down costingnethodology(108). First, all resources were allocated to all cost centres using
different allocation criteria suggested in the guidelines of ACT consortium prop&ds(step 1).

Cost centres refer to groups of activities serving a similar purpose. Three groups of cost centres can
be defined in a CHPS facility: overhead cost centres (which include administration, accounting,
health information, cleaning, sedyriand stores services), support centres (diagnosis and pharmacy
services) and final services cost centres (outpatient visits, antenatal, postnatal, maternity,
vaccination, outreach services and health education). To allocate salaries and trainingthests to
different cost centres, | considered the value of staff time involved in the different activities and the
annual activities reported in the health information system. To allocate stationaries costs, 10% of
these costs were allocated to administrat@eegounting, health information and pharmacy cost
centres while the 60% remaining was allocated to final services based on the annual activity
produced. Utilities and cleaning costs were allocated to cost centres based on the percentage of the
floorareased by each <cost centre. Al medi ci neds
di sposabl esd costs to diagnostic services and
Then, the overhead costs were allocated to support and final centres ajspelesiant allocation

criteria (step 2). Administration, accounting, security and stores costs were allocated to support and
final services using the same proportion of costs allocated to support and final services at the end of
step 1(227). Health information costs were distributed among final cost centres based on the
percentage of the annual activity reported. Cleaning costs were distributed among support and final
centres based on thopotion of floor used in by each cost centre. Finally, support centres costs
were allocated to outpatient visits (step 3). To do so, pharmacy costs were distributed among final
services based on the total annual activity produced by each final servicechdjuatereight (1 for
outpatient and antenatal visits, 3 for deliveries and 0.5 for vaccines and posDiaigiostic
services costwere distributed among final services based on the reported diagnosis activity by the
staff interviewed The main diagnostics services were rapid diagnostics test (RDT) for malaria and
pregnancy test in antenatal services.

To differentiate cost per malaria, diarrhoea and suspected pneudiagi@sis andreatment in
childrenunder five from the rest of the dpatient visits, a bottom up costing method was done
supplement the standard st@wvn costing methodologyinterviews with staff captured self

reported time for doingraRDT and treating a case of malaria, diarrhoea and suspected pneumonia
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in children under five years of age. The average costaofRDT was taken from two market
surveys done by the Global Fund and the Program for Appropriate Technology in Health (PATH)
(228 229 which gave an average cagtUS$0.35 plus a 10% of freight costs. Details of the drugs
given were taken from a sample of patients (betwe&8 6ases per disease in each CHPS). The
cost of drugs used was the median price from a list of suppliers obtained from the International
Drug Price Indicator Guid€221) with an addition of 10% freight costs as recommended by the
guide.

Householdcosts

Householdcostsincurred when visiting a CBA or a CHPS faciliere also divide into direct and
indirect cost. Direct cosincluded cost per transport to provider and any other direct cost involved
at the providerindirect cost relateto productivity losesnd refer tdime travellingto CBA/CHPS
andtime spentat'with the provider. @st of carerstime was calculatedasedon the agricultural
wage labour

Thesehouseholdosts were obtained from the household survey conducted in Caigrs seeking

care when their child was sick, were asked aboutlitferent cost involvedbased on the different
providess they visited. Therefore, household costs when visiting a CBA or a CHPS (or any other
provider) were different and weigcludedin the analysis
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Table 22 Direct and indirect costsinvolved for diagnosing and treating a malaria, diarrhoea and suspected pneumonia cassnsidered by HBC, CHPS and househotd

Costs

HBC

Sources |
PROVIDER PERSPECIVE

Value *

Costs

CHPS
Sources

PROVIDER PERSPECIVE

Value*

1) Direct cost

1) Direct cost

Recurrent Recurrent
. . Salaries,
-Training CBAs NMCP gnd Plan Re_ported mpendnure_s annualized including District financial officer 2014 expenditures
International using 2 yearat 3% discount rate
allowances
-Training
supervisors and :j]':/elfnpat?gr?arlan Reported gpenditures -Medicines District financial officer 2014 expenditures
supervision
-Training materials . .
and educational NMCP Re_portedexpendnures annualized -Disposables District financial officer 2014 expenditures
) using 8 years
material
"ACT, ORS, ZInc | 515 ist of
and paracetamol dru s’ ice Median price for 2014 -Stationary District financial officer 2014 expenditures
plus transport gsp
-Utilities District financial officer 2014 expenditures
-Maintenance cost | District financial officer 2014 expenditures
Capital costs Capital costs
-ARI timers NMCP, Reportedxpendituresannualized -Buildin Plans of standard CHPS facility and | 2014 expenditureannualized using 30
UNICEF using 8 yearat 3% discount rate 9 cost for m2 from the MH yearsat 3% discount rate
) Reportedexpendituresannualized Vakhi Inventory from the field visits, prices | 2014 expenditureannualizedusing 8
Drugs Box NMCP using 8 yearsit 3% discount rate Vehicles from MoH and survey market yearsat 3% discount rate
i . Reportedexpendituresannualized ) . Inventory from the field visits, prices | 2014 expenditureannualized using 10
Incentive package | NMCP using 8 yearat 3% discount rate Furniture from MoH and survey market yearsat 3% discount rate
“Equipment Inventory from the field visits, prices | 2014 expenditureannualized using 8

from MoH and survey market

yearsat 3% discount rate

Indirect cost

Indirect cost

-CBAs productivity
loses

CBA interviews

Reported time spemiuivalent to
agricultural labor wage

HOUSEHOLD PERS

PECIVE

HOUSEHOLD PERSPECIVE

Reported time spent equivalent to

Reported time spent equivalent to

-Time to provider HH survey agricultural labor wage -Time to provider | HH survey agricultural labowage
-Travel cost HH survey Reported cost spent -Travel cost HH survey Reported cost spent
. . Reported time spent equivalent to L . Reported time spent equivalent to
-Time in provider HH survey angi)cuIturaI Iabo?wageq -Time in provider | HH survey angi)cuIturaIIaborF:Nageq
-Food in provider HH survey Reported cost spent -Food in provider | HH survey Reported cost spent
-RDT payment HH survey Reported cost spent -RDT payment HH survey Reported cost spent
-Cost of drugs if out HH survey Reportedcost spent -Cost of drugs if HH survey Reported cost spent

of pocket money

out pocket money

*All costs were estimated for 2014 and converted to USD.
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6.4.2. Estimation of unit costs fatiagnosing andreating a malaria, diarrhoea and
suspectegneumonia case under the HBC and CHPS strategy from the societal perspective

Facility and programme costs were added to the household ctisobtain costs &m the societal
perspectivainder the HBC and CHPS strategies.

Data from the survey showed no reported deaths after visiting a CBA or a CHPS in the Volta and
Northern Regions. Reported referrals after visiting a CBA were 14.1% and 20.1% in the Volta and
Northern Region, respectively, and 5.9% and 4.3% after visit@igRS compound. Howevet2%

and 63% of carers sought care elsewhere after using HBC and 28% and 7.9%i=dt€HPS in

the Volta and NortherrRegiors, respectively This high proportion of carers visiting a second
provider (particularly for the HBC stiegy) is important a# represents an extra cdstdiagnose

and treat a caseTherefore, cost due tothis secondvisit to a provider were also taken into
consideratiorand added to the unit cost for the diagnosis and management of malaria, diarrhoea and
suspected pneumoni@o do ths, | multiplied the proportionof carersthat sought carelsewhere

after visiting a CBA or a CHPS facilityecause of malaria, diarrhoeasnispecteghneumoniawith

the cost of the second visit. The cost of the second visit was calculated by adding
programmeéacility costs to household cosfas | did for the first visit) This included, (i) the
averagdCCM cost for diagnosing and treatingrvalaria, diarrhoea and suspected pneumoass

(if second provider was a licensed chemical seller or a drug peddleayemageCHPS cost (if

second provider was a health faciljt{i)) the average cost for traveling the second provider and

(i) the average money spent at the second provider visited. Taking into account that CHPS were
the health facility more often used in this second visit, and that expenditures from other health
facilities, from licensed chemicakllers or from drug peddlers were not available, it was believed
that using CHPS and CBA cost was the best approach to calculate the cost for diagnosis and

treating a case in the second v{§iigure8).

Second visit cost:

% second visits
X Cost from

Firstvisit cost

V- societal

\/ !
Under HBC: Under Under HBC, Under CHPS or perspective
CHPS: chemical other health

HEC sellers or drug facility:
programmes CHPS peddler: HBC CHPS facility

cost facility cost programme costs
+

costs
+ + HH costs

+
second
HH cost HH costs provider

second

Figure 8. Scheme on how costom societal perspectiwgere calculated
111



6.5. Costanalysis

The cost analysis asdone based on a sample of 100 eligible children for treatmsingthe data
obtained from the household survey. This analgsige information about how much it costs to
appropriately diagnose and treamalaria, diarrhoea and suspected pneumoniaucaks HBC and

CHPS, which may be useful for plannipgrposes

6.6. Results

This resultssectionwill firstly describethe unit cost for diagnosing and treating a malaria, diarrhoea
and suspected pneumonia case in children diideryears of age from the health system,
household and societal perspective. This will follow with dest analysisand thesensitivity

analysis

Unit costs per diagnosing and treating a malaria, diarrhoea and suspected pneumonia case under the
HBC strategy intie Volta and the Northern Region are described in Taklé&igure9. Average

HBC progranme costs in the Volta Region were lower when compared with those of the Northern
Region: diagnosing and treating a malaria case costs US$1.54 aid/y@%liarrhoea case costs
US$0.38% and USE72and a suspected pneumonia case costs US$1.12 and808fthe Volta

and Northern Regigrrespectively. The much higher HBC costs in the Northern Region when
compared with those of the Volta Region (particylar the case of diarrhoea and suspected
pneumonia cases) was mainly due to (i) highersdosttraining and for the incentive package

the Northern Regiorfdue to a higher number of CBAS)i) a lower number of visits to sick
children in the NortheriiRegion 80,830 andl7,898 visits in thé/olta and theNorthern Region)

and (iii) a much lower number of IEC activities (177,484 and 99 IEC activities conducted in the
Volta Region and the NorthefRegion).If we look at the contribution to HBC costs by thi&erent

cost drivers, drugs cost in the Volta Region represent the higher percentage, while in the Northern
Region and because of the low activity and the high number of CBAs, training and incentive

package cost represent the highest contribution to €
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Table 23. Cost per diagnosing and treating a malaria, diarrhoea and suspected pneumonia case under the HBC
strateg

Program costs
Training CBAs
Training supervisors

Supervision

Training and IEC materials

CBA drugs
ARI timers
Registers
Time of CBAs
Drugs Box

Incentive package

\EIETEY
N(%0)
881.43 (2.2)
446.84 (1.1)
60.93 (0.1)

36,088.88 (88.9)

430.25 (1.0)
1,426.16 (3.5)
86.39 (0.2)

1,167.01 (2.8)

in the Volta and Northern Region in 2014 (US$

Volta Region

Diarrhoea
N(%)

125.57 (8.4)

63.66 (4.3)

8.68 (0.5)

837.48 (56.3)

61.29 (4.1)
210.89 (14.2)
12.31 (0.8)

166.25 (11.2)

Pneumonia
N(%)
40.73 (2.7)
20.65 (1.4)
2.82(0.2)
1,266.76 (85.7)
19.88 (1.3)
68.40 (4.6)
3.99 (0.2)
53.92 (3.6)

Malaria
N(%)
18,756.66 (27.0)
7,062.53 (10.1)
1,473.76 (2.1)
1,069.25 (1.5)

12,698.00 (18.2)

5,961.00 (8.5)
484.11 (0.7)
1,448.60 (2.1)

20,478.34 (29.5)

Northern Region
Diarrhoea

N(%)

25,024.98 (31.2)

9,422.77 (11.7)

1,966.28 (2.4)

1,426.58 (1,7)

4,343.24 (5.4)

7,953.11 (9.9)
645.90 (0.8)
1,932.72 (2.4)

27,322.03 (34.1)

Pneumonia
N(%)

9,579.92 (26.9)
3,607.17 (10.1)
752.72 (2.1)
546.11 (1.5)
5,966.96 (16.7)
658.15 (1.8)
3,044.57 (8.55)
247.26 (0.6)
739.87 (2.0)

10,459.27 (29.3)

Total programme costs 40,587.89 (100) 1,486.12 (100) 1,477.14 (100) 69,432.25(100)  80,037.61 (100) 35,602.01 (100)

Average cost per case 1.54 0.38 1.12 7.77 6.72 7.80
Training CBAs Training supervisors
ICCM supervision Training material
m CBA drugs ARI timers
100 B Registers m Time of CBAs
87.6 .
90 ® Drugs Box B Incentive package
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Figure 9. Percentage of contribution to HBC cogisliagnose antteat a malaria, diarrhoea and pneumonia bggbe
different cost driversn the Volta and the Northern Region2014

Unit cost per diagnosg and treahg a malaria, diarrhoea and suspected pneumonia case in the four
CHPS visited from the health systgrarspectivearepresented in Table42 Figure10. Across the
Volta and the Northern Regisnthe cost per diagnosing and treating a malaria case varied from
USH#.65 to US$9.95the cost per treating a diarrhoea case varied 8&$3.05 to US$8.1Gndthe

cost per treating auspected pneumonia cased varied ftd8$3.11 to US$.79. Results from the

Volta Regionhadthe bwer and higher costs peralaria, diarrbea and suspected pneumonia case
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diagnogd and treatedcross both region3hese differences in the Volta Region were mainly due
to the existence of a bigger facility with smalteportedactivity compared to a smaller facility with
higherreportedactivity. In the Northern Regiorthe micrecosting exercise showed thhe large
differences observed in diagnosing and treating a malariaicase two CHPS analysedere
mainly dueto the use of ACTn syrup in Mankpan CHP@vhich costs US$ 0.1/mihstead of ACT
tablets in Gbulahu CHP@vhich costs US$ 0.01/tablet)

Diagnosing and treating atariawas foundto be more costly thatreatingdiarrhoea or suspected
pneumonia in 3 out of €HPSfacilities. All three diseases needisimilar resources inetms of
building, furniture and equipment. However tie case ofmalariathe cost increaskbecause of the
time invesédin doing theRDT and the labratory coss. In addition, and & mentioned abovéhe
cost of ACT in syrup was higher than tbastof ACT in tabletsand higher tha®@RS(0.07/sachet)
zinc (0.02/tablet)or amoxicillin (0.004/ml) Major contribution to costs among all CHPS were
salaries (ranges between 34% and 55%), dispensary (ranges between 12% and 40%) and diagnostic
services (rangesetween 5% and 17%).

60 m Salaries Stationery Training
m Buildings W Equipment m Furniture
50 m Administration W Accounting m H. information
Cleaning Laundry Stores
Security Dispensary m Diagnostics
40

30

Percentahe

20

10

0 1n_a I l-_III -I,l._ l - .II l

Fodome Woe Likpe Agbozome Gubulabu Mankpan

Figure 10. Percentage of contribution to CHPS costs by the different cost drivers in the Volta and the NorthermRegion
2014
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Table 24. Cost perdiagnosing andtreating a malaria, diarrhoea and suspected pneumonia case faur CHPS facilities in the Volta and Northern Region in 2014 (US$)

VOLTA REGION NORTHERN REGION
Fodome Woe Likpe Agbozome Gubulahu Mankpan
Malaria Diarrhoea Pneumonia  Malaria Diarrhoea Pneumonia Malaria Diarrhoea Pneumonia Malaria Diarrhoea Zneumoni 7
Sf;;‘r::figres N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Salaries 625.15 (34.9) 338.48 (53.1) 43.72(52.1) 582.09 (37.5) 119.4 (45.8) 104.48 (42.4) 745.52(51.7)  342.01(62.7) 9.84(48.8)  1386.98(31.7) 290.05(48.8)  7.91 (44.5)
Stationery 9.15 (0.5) 4.96 (0.8) 0.64 (0.8) 4.84 (0.3) 0.99 (0.4) 0.87 (0.4) 2.16 (0.1) 0.99 (0.2) 0.03(0.1) 56.08 (1.3) 11.73 (2.0) 0.32 (1.8)
Utilities 0(0) 0(0) 0(0) 2.04 (0.1) 0.42 (0.2) 0.37 (0.2) 0(0) 0(0) 0(0) 2.24 (0.1) 0.47 (0.1) 0.01 (0.1)
Training 12.460.7) 6.75 (1.1) 0.87 (1.0) 3.02(0.2) 0.62 (0.2) 0.54 (0.2) 54.83(3.8) 25.15 (4.6)  0.72 (3.6) 35.33 (0.8) 7.39 (1.2) 0.2 (1.1)
Capital
expenditures
Buildings 15.730.9) 8.52 (1.3) 1.1 (1.3) 34.81(22)  7.14(2.7) 6.25 (2.5) 12.860.9) 5.9 (1.1) 0.17 (0.8) 17.55 (0.4) 3.67 (0.6) 0.1 (0.6)
Equipment 54.3 (3.0) 29.4 (4.6) 3.8 (4.5) 9.41 (0.6) 1.93(0.7) 1.69 (0.7) 82.745.7) 37.97 (7.0) 1.09 (5.4) 18.06 (0.4) 3.78 (0.6) 0.1 (0.6)
Furniture 7.32 (0.4) 3.96 (0.6) 0.51 (0.6) 10.430.7) 2.14 (0.8) 1.87 (0.8) 4.15 (0.3) 1.9 (0.3) 0.05 (0.2) 1.82 (0.0) 0.38 (0.1) 0.01 (0.1)
Overhead
Administration 37.372.1) 2021 (3.2)  2.61(3.1) 86.545.6) 17.75(6.8)  15.53 (6.3) 30.75@.1) 14.11 (2.6)  0.41(2.0) 60.82 (1.4) 12.72 (2.1) 0.35 (2.0)
Accounting 10.410.6) 5.64 (0.9) 0.73 (0.9) 92.1 (5.9) 18.89(7.2)  16.53 (6.7) 15.41(1.1) 7.07 (1.3) 0.2 (1.0) 118.9 (2.7) 24.86 (4.2) 0.68 (3.8)
Health information 20.3g1.1) 11.04 (1.7)  1.43(1L.7) 113.58(7.3)  23.3(8.9) 20.39 (8.3) 10.340.7) 4.75 (0.9) 0.14 (0.7) 345.8 (7.9) 72.32(12.2)  1.97 (11.1)
Cleaning 71.27 (4.0) 3859 (6.1)  4.99 (5.9) 61.163.9) 12.55(4.8)  10.98 (4.5) 7.48 (0.5) 3.43(0.6) 0.1 (0.5) 26.9 (0.6) 5.63 (0.9) 0.15 (0.8)
Laundry 0 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 47.4 (1.1) 9.91 (1.7) 0.27 (1.5)
Stores 28.22(1.6) 15.28 (2.4) 1.97 (2.3) 26.3§1.7) 5.41 (2.1) 4.73 (1.9) 0(0) 0(0) 0(0) 134.51 (3.1) 28.13 (4.7) 0.77 (4.3)
Security 0(0) 0(0) 0(0) 52.083.4) 10.68 (4.1)  9.35(3.8) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Support centres
Dispensary drugs 499.06 (27.8) 115.27 (18.1) 16.52 (19.7) 33.072.1) 19.91 (7.6) 3523 (14.3) 365.31(25.3) 102.18 (18.7) 7.42(36.8) 1739.20 (39.7) 99.70 (16.8)  4.30 (24.2)
Dispensary overhead 71.98 (4.0) 38.97 (6.1)  5.03 (6.0) 96.7 (6.2) 19.84 (7.6)  17.36 (7.1) 0(0) 0(0) 0(0) 111.46 (2.5)  23.31(3.9) 0.64 (3.6)
Diagnostics 330.36 (18.4) 0 (0) 0(0) 344.65 (22.2) 0(0) 0(0) 109.81 (7.6) 0(0) 0(0) 273.11 (6.2) 0(0) 0(0)
Total 1793.12 (100) 637.06 (100) 83.93 (100) 1552.9 (100) 260.97 (100) 246.16 (100)  1441.42 (100) 545.47 (100) 20.17 (100)  4376.15 (100) 594.04 (100) (1176?)?
?;’setgage cost per 465 3.05 311 9.95 8.16 8.79 4.76 3.92 5.04 8.32 5.4 5.93
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Household costs for diagnosing and treating a malaria, diarrhoea and suspected pneumonia case are
described in Table ® Figure 1. Household costs represent the cost of time used to travel to
provider, the money spent on travel, the cost of time spent with the provider and the money spent at
the provider in terms of food. Other costs involved such as paying for the service oigbonene

also considered to show the burden of out of pocket money spent when visiting a CBA or a CHPS
facility. As expected, household costs were higher when visiting a CHPS facility than when visiting
a CBA, particularly because of longer distances framskeholdo a CHPS facility than to a CBA,

higher cost of transport and longer time at a CHPS facility than with a CBA. Household costs
ranged from US$0.04 when visiting a CBA in the Northern Region (corresponding to a 0.4% of the
total cost per case) to3$1.54 when visiting a CHPS in the Volta Region (corresponding to 20.6%

of the total cost per case).
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70 Food in provider mRDT payment  m Cost of drugs
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Figure 11. Percentage of contribution to household costs to diagnose and treat a malaria, diarrhoea and pneumonia case
by the differentost drivers in the Volta and the Northern Regio2014
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Table 25. Cost per diagnosing and treating a malaria, diarrhoea and suspected pneumonia cases from the household perspective undedB@ and CHPS strategy in the
Volta and Northern Region in 2014 (US$

VOLTA REGION NORTHERN REGION
CBA CHPS CBA CHPS

WEUELIES \EIETEEY Diarrhoea Pneumonia \EIETEY Diarrhoea Pneumonia [\ EETEY Diarrhoea Pneumonia \EIETEY Diarrhoea Pneumonia

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Value of time lost to provider (1) 0.0336.5) 0.03 (30.3)  0.0(42.4) 0.12(6.6) 0.12(7.8) 0.12 (8.1) 0.02 (445) 002 (141) 002 (445  0.08(88) 0.08(11.2)  0.08 (6.50)
Travelcost (2) 0(0) 0 (0) 0(0) 1.10(60.6) 1.10(71.3)  1.09(73.8) | 0(0) 0(0) 0(0) 018(20.2) 0.18(25.8)  0.18 (15.0)
Value of time lost at provider (3) 0.0336.4) 0.03(30.2)  0.03(42.2)  0.05(2.7) 0.05(3.2) 0.05 (3.3) 002 (55.5) 0.02(17.5) 002 (555)  0.07(7.9) 0.07(10.1)  0.07 (5.8)
Food in provider (4) 0.01(13.2) 0.01(11.0)  0.01(154)  0.22(12.1) 0.22(143) 0.22(14.8) | 0(0) 0(0) 0 (0) 0.35(38.7) 0.35(49.4)  0.35(28.6)
RDT cest (5) 0.00 (0.6) 0 (0) 0(0) 0.07(3.9) 0(0) 0(0) 0(0) 0(0) 0(0) 0.10 (10.9) 0(0) 0 (0)

Drug cost (6) 0.013.4) 0.03(285)  0(0) 0.25(14.1) 0.05 (3.4) 0(0) 0(0) 0.08(68.4)  0(0) 0.12(13.4) 003(3.6)  0.54(44.0)
Average cost per case 0.07 (100) 0.09 (100)  0.06(100)  1.81(100) 1.54(100)  1.49(100) | 0.04(100) 0.11(100)  0.04 (100)  0.91(100) 0.72(100)  1.24(100)

(1) Refers to the value of time carers spent travelling to provider to sickocaheir children; (2) Money spent on transport to provider by carers when seeking care; (3) Value of time spent abyaneler when seeking care; (4)
Money spent by carers buying food at provider when seeking care for their children; (5) Mamgyasieg for RDT; (6) Money spent paying for drugs.
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To obtainunit coss from the societal perspectivieousehold costwereadded to programe costs

of the HBC and CHPS strategi@sable 5, Figure D).

Costs involvedduea second visit to a providafter visiting a CBA or a CHPS facility wesslded

to progranmefacility costs These costs were highander the HBC strategy when compared to
CHPS, as more carers sotghre after the first visit to a CBA than to a CHRfthe Volta Region,
average costs for this second visit correspondU®$334 and US$0i1 per a malaria case
diagnosed antreated undethe HBCand CHP Sstrategyrespectively; US$0Xand US$0.1 per
diarrhoea casdiagnosed antteated under the HBC and CHPS strategy and U8$hd US$0.2

per suspected pneumonia cadiagnosed andreated under the HBC and CHPS strategy
respectivelyln the Northern Region, average costs for the second visit to a provider wab®S$1.
and US$®1 per malaria casaliagnosed and treatednder the HBC and CHPS strategy
respectively; US$1FHand US$0.6 per diarrhoea casdiagnosed antreated under the HB@nd
CHPS strategy and US$®B. and US$0.001 per suspected pneumonia desgnosed andreated
under the HBC and CHPS strategy respectively

After addinghousehold costs artose of the second visit to a providerthe cost per diagnosing
and treating analaria case under the HBC strategy Wk&$.96 and US$.37 in the Volta and
Northern Regions andS$.52 andUS$.07 in a CHPS in the Volta and the Northern Regions; to
diagnose andreat a diarrhoea case co&tS$.88 and US$.36 under the HBC in the Mta and
Northern Regions andS$7.25 and US$5.3l in a CHPS in the Volta and the Northern Regions.
Finally, diagnosing andreating a suspected pneumonia cases¢dS$1.3 andUS$.50under the
HBC strategy in the Volta and the Northern Regions @8&7.45 andUS$.73 in a CHPS in the
Volta and the Northern Regions respectiva@lgerefore, diagnosing and treating a malaria vese

the mostexpensivefollowed by a suspected pneumonia case and a diarrhoea case, mainly because
of laboratory costand drugs @sts (as mentioned in section 6.6.1) in both, HBC and CHPS.
Looking at the contribution to these costs by the different drivers (Figure 11), progrand
facility cost are the main contributors (costs ranging from 43% to 85%), with the exception of the
HBC in the Volta RegionHBC cosst in the Volta Region are comparatively lowtran other
facility and programme costs. In addition, st related to the second providésit, after visiting a
CBA in the Volta Regionwere higher than in the Northern Regidéven though a higher
percentagesough care after visiting a CBA in the Northern Region than in the Volta Region,
average CHPS costs and household costs were higher in the Volta Region than in the Northern

Region.Finally, and as mentioned above, household costs were higher when visiting a CHPS than a
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CBA due to longer distansend more timespentat the provider (corresponding to 20% and 14%
of the total cost under CHPS in the Volta and the Northern Region, tieshgc
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Figure 12. Percentage of contribution to societal costs to diagnose and treat a malaria, diarrhoea and pneumonia case by
the different cost drivers in the Volta and the Northern Region in.20R4Volta Region; NR: Northern Region
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Table 26. Cost perdiagnosing andtreating a malaria, diarrhoea and suspected pneumonia case from the societal perspective under the H8@ CHPSstrategy in

PROVIDER PERSPECTIVE
Progranme cost per case

If second provider was sought

Total Facility/programme cost per
case

HOUSEHOLD PERSPECTIVE

Value of travel time lost to
provider

Cost to provider

Value of time lost at provider
Food in provider

RDT

Drugs

Total household cost per case

Average cost per case

the Volta and Northern Region in 2014 (US$

Malaria

N (%)
1.54(31.1)
3.34 (67.4)

4.88 (98.5)

0.03 (0.5)
0.00 (0)
0.023 (0.5)
0.01 (0.2)
0.00 (0)
0.01 (0.2)
0.07 (1.5)
4.96 (100)

Diarrhoea
N (%)

0.38 (43.6)
0.41 (46.3)

0.79 (89.9)

0.03 (3.1)
0.00 (0)
0.03 (3.0)
0.01 (1.1)
0.00 (0)
0.03 (2.9)
0.09 (10.1)
0.88 (100)

VOLTA REGION

Pneumonia
N (%)

1.12 (84.8)
0.14 (10.4)

1.26 (95.2)

0.03 (2.0)
0.00 (0)
0.03 (2.0)
0.01 (0.7)
0.00 (0)
0.00 (0)
0.06(4.8)
1.33 (100)

Malaria

N (%)
7.30(76.7)
0.41 (4.3)

7.71(81.0)

0.12 (1.3)
1.1011.5)
0.05 (0.5)
0.22 (2.3)
0.07 (0.7)
0.25 (2.7)
1.81(19.0)

9.52 (100)

Diarrhoea
N (%)

5.60 (77.3)
0.11 (1.5)

5.71 (78.8)

0.12 (1.7)
1.10 (15.1)
0.05 (0.7)
0.22 (3.0)
0.00 (0)
0.05 (0.7)
154 (21.2)
7.25 (100)

Pneumonia
N (%)

5.95 (79.8)
0.02(0.2)

5.97 (80.1)

0.12 (1.6)
1.10 (14.7)
0.05 (0.7)
0.22 (2.9)
0.00 (0)
0(0)

1.49 (19.9)
7.45 (100)

Malaria

N (%)

7.77 (83.0)
1.56 (16.7)

9.33 (99.6)

0.02 (0.2)
0.00 (0)
0.02 (0.2)
0.00 (0)
0.00 (0)
0.00 (0)
0.04 (0.4)
9.37 (100)

Diarrhoea
N (%)

6.72 (80.4)
1.53 (18.3)

8.24 (98.6)

0.02 (0.2)
0.00 (0)
0.02 (0.2)
0.00 (0)
0.00 (0)
0.08 (0.9)
0.11 (1.4)
8.36 (100)

NORTHERN REGION

Pneumonia
N (%)

7.80 (91.8)
0.66 (7.7)

8.46 (99.6)

0.02 (0.2)
0.00 (0)
0.02 (0.2)
0.00 (0)
0.00 (0)
0.00 (0)
0.04 (0.4)
8.5 (100)

Malaria
N (%)
6.54(81.)
0.61(7.6)

7.15(88.7)

0.08 (1.0)
0.18 (2.3)
0.07 (0.9)
0.35 (4.4)
0.10 (1.2)
0.12 (1.5)
0.91(11.3
8.07(100)

Diarrhoea

N (%)
4.66(84.2)
0.16 (2.9)

4.82(87.1)

0.08 (1.5)
0.18 (3.3)
0.07 (1.3)
0.35 (6.4)
0.00 (0)

0.03 (0.5)
0.72(12.9)

5.54 (100)

Pneumonia
N (%)

5.49 (81.6)
0.00 (0.1)

5.49 (81.6)

0.08 (1.2)
0.18 (2.7)
0.07 (1.1)
0.35 (5.3)
0.00 (0)
0.54 (8.1)
1.24 (18.4)
6.73 (100)
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Tables Z, 28 and 29 presents theverage cosper case appropriately treatéalveragecost per
malaria, diarrhoea and suspected pneumonias eggeopriatelydiagnosed antteatedaccording to
protocolin a group of 100 eligible childremeaning that those that need the treatment received it
and those that do not neialo not receive it)Due to the low numbersf carersvisiting aCBA in

the Northern Regior{Chapter 3), lexcludel the HBC data of theNorthern Region from this
analysis.

In the Volta RegionHBC wasless costlythan CHPSnot only for the appropriate diagnosis and
treatmenbf malarig but also for the appropriatikagnosis antteatment ofliarrhoea and susgied
pneumonia(Tables 27, 2829 and Figure J). Note that even though the GFATM only provides
ACT drugs for the HBC strategy in the Volta Region, CBAs received training for the management
of the three diseas¢Chapterd). If no drugswereavailable to treat a diarrhoea and pneumonia case
(CBAs were provided with ORS, zinc and amoxicillin in 2013), CB&sesupposed to refer cases

for further managemeraind thisreferralwas also considered as appropriate treatment.

Theaveragecost per cae appropriately diagnagand treated wa®Wwerunder the HBGhan under

the CHPS strateg\HiBC had lower costs than CHPS to diagnose and treat malaria, diarrhoea and
suspected pneumonia caselsile the number of children appropriateliagnosed antreatd was

similar or slightly higher under the HBC strategy (Tables 27, 28 and T28). cost per case
appropriately diagnosed and treated was lower for the management of malaria (US$4.25 versus
US$6.12), for the prompt management of malaria (US$5.58 vers4)1for the management of
diarrhoea with ORS or referred (US$0.12 versus US$1.45) for the management of diarrhoea with
ORS and zinc (US$0.18 versus US$1.12), and for the management of suspected pneumonia
(US$0.27 versus 1.69) under the HBC strategy vaoempared with CHPS.
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Table 27. Costanalysis for appropriately diagnose and treat a malaria per 100 eligible children from de societal
perspective in 2014 (US$

Volta Region Northern Region
Variables
Number of eligiblechildren for treatment 100 100 100
Number treated with ACT or quinine 24 19 30
Number treated with prompt ACT or quinine 17 4 23
Number treated according to protocol (ACT or quinine) 28 30 35
Number treated according to protocol (prompt ACTwinine) 21 15 27
Costper 100 children (ACT or quinine) US$119.04 US$182.30 us#44.57
Cost per child treated according to protocol (ACT or guinine) Us$4.25 US$.12 US$7.09
Cost per child treated according to protocol (prompt ACT or quinin US$.58 US$12.24 US$.92

*Source: Annex 2

Table 28. Costanalysisfor appropriately diagnos and treat a diarrhoea per 100 eligible childrenfrom de societal

Volta Region** Northern Region
Variables CHPS CHPS
Numberof eligible children for treatment 100 100 100
Number treated with ORS (or referréd) 8 11 7
Number treated with ORS and zinc (or referred) 11 7 4
Number treated according to protocol (ORS or referred) 59 57 62
Number treated according pootocol (ORS and zinc) 54 43 59
Costper 100 children (ORS) US%.84 US$33.20 us$3888
Cost per 100 children (ORS and zinc) US$.78 Us$4754 Us$1944
Cost per child treated according to protocol (ORS or referr US$.12 US$L.45 US$.62
Cost per child treated according to protocol (GR8zinc) US$.18 US$L.12 US$.33

* Source:Annex 3 ** Appropriate treatment for diarrhoeader the HBC strategy in the Volta Reginoludes those treated with ORS ar
zinc or referred for furtheamanagementThe cost per treatment of those referred is included to allow comparison with CHPS.

Table 29.Costanalysisfor appropriately diagnos and treat a suspected pneumonia per 100 eligible children from
de societal perspective in 2014 (US$

Volta Region** Northern Region
Variables HBC CHPS HBC CHPS
Number of eligible children for treatment 100 100 100
Number treated with amoxicillin or emimoxazok* 15 16 23
Number treated according to protocol 72 72 73
Cost per 100 children US$19.87 US$122.13 US$156.44
Cost per child treated according to protocol Us$.27 US$L.69 Us$#.13

* Source: Annex 3; **fpropriate treatment for diarrhoea under the HBC strategy in the Volta Region includes those treated with ORS
and zinc or referretbr further managemenihe cost per treatment of those referred is included to allow comparison with CHPS.
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Figure 13. Average cost per malaria, diarrhoea and suspected pneumonia case appropriately diagnosed and treated under
the HBC and CHPS in théolta Region in 2014

6.6.4. Sensitivity analysis

The one way sensitivity analysis explored heavying specificvaluesinfluencel the averagecost

per case appropriately diagnosed and treated from the societal perspective in both skategies
simplicity in presenting the data, | only included arest per diseaseHBC in the Volta Region
remainedless costlythan CHPS for theppropriatediagnosis and treatment of malaria, diarrhoea
and suspected pneumonia cases when using differentyfaoiits different discount rateslifferent

HBC and CHPQutilization and differentHBC effectivenesgTable 30).However, when the HBC
effectivenesss reduced by 50%the number of children appropriately diagnosed and treated was
lower for the management of malaftel versus 15 children appropriately diagnosed and treated in
a sample of 100 children) and suspected pneumonia (65 versus 72 children appropriatelyddiagnose
and treatedlhanCHPS (data not shown in Table).

Modifying the HBCeffectivenesand the HBC and CHPS utilization had thighesteffect on the

cost per case appropriately diagnosed and tredltfen increasingand reducingby 50% the
number of caseappropriately diagnosed and treated, the cost for the management of malaria
ranged from US$2.75 to US$6.03 and from US$0.12 to US$0.29 in the case of the management of
diarrhoea. With respect to suspected pneumonia, the cost varied from US$0.20 to W8®&h50
increasing and reducing by 50% HBC and CHPS utilization.
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Table 30. Sensitivity analysis to selected parameters of the cost per malaria, diarrhoea and suspected pneumonia case

appropriatel

Indicators

diagnosed and treated in children undesfive under HBC and CHPS in the Volta Region (cost in US$

Costs per 1 child (ACT or quinine)
Cost per 1 child (ORS and zinc)

Costs per 1 child (amoxicillin)

Costs per 1 child (ACT or quinine)
Cost per 1 child (ORS and zinc)

Costs per 1 child (amoxicillin)

Costs per 1 child (ACT or quinine)
Cost per 1 child (ORS and zinc)

Costs per 1 child (amoxicillin)

Costs per 1 child (ACT or quinine)
Cost per 1 child (ORS and zinc)

Costs per 1 child (amoxicillin)

Average facility cost

4.25 6.12
0.18 112
0.27 1.69

3% discount rate

4.25 6.12
0.18 112
0.27 1.69

Average utilization

4.25 6.12
0.18 112
0.27 1.69

Average effectiveness

4.25 6.12
0.18 112
0.27 1.69

More costly facility

5.04 7.86
0.21 151
0.28 2.30

5% discount rate

4.33 6.30
0.18 1.14
0.27 1.73

Higher utilization

3.94 5.58
0.16 1.02
0.20 iL.B15

Higher effectiveness

2.75 5.99
0.12 1.11
0.24 1.69

Less costly facility

3.46 4.38
0.15 0.71
0.26 1.05

7% discount rate

5.56 6.8
0.18 1.17
0.27 1.77

Lower utilization

5.14 7.62
0.23 1.18
0.50 1.79

Lower effectiveness

6.03 6.25
0.29 112
0.31 1.70

Table 3 showsthe HBC average budgetary requiremefrtsm the provider perspectithat should

be consider for planning purposes at the agbealormance level in the Volta Region. This cost

could be lower if HBC utilization and the appropriate diagnostic and treatment given increases. To
get a estimate of total HBC cost in the whole country per year (understanding that costs varies
between reipns as we observed regarding the Northern Region) similar exercise could be done
using data from the other regions reported in the DHMDII and taking into consideration the lowest

and highest cogibtained in the sensibility analysis

Table 31. HBC average

perspective in the Volta Regiom 2014 (US$

\EIEED Diarrhoea Suspected pneumoni Total
Averagecost percase appropriately diagnosed and treated 4.19 0.16 0.26
Number of cases treated in 2014 25,788.68 3,813.47 1,236.85
Total in 2014 108,054.57 610.15 321.58 108,986.31
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6.7. Discussion

Before theadoption ofthe HBC and CHPSstrategiesin the Ghana Health SysterRCT were
conductedo assess tlieefficacyin Ghana(86, 230). In addition, another study was conducted to
assess the cosftfectiveness of two strategies of HRBCT aloneversusACT and amoxicillir)

(95), although without presenting the cost pmrer treatedunderthe standard careMy studyused

data from an observational study émalyse the cosper a malaria, diarrhoea and suspected
pneumonia case appropriately diagnosed and treéatetildren underfive under theHBC and
CHPSstrategiesafter 2 and 8 years of HBC implementation in the Volta and the Northern Region
respectivelyand 10 years of CHPS implementation in both regi&esults from this evaluation
might be used to imprevHBC and CHPS implementation and to guide policy makers in the
discussion about long term financing of HBOGhana

My results showed that HBC in the Volta Regiwasless costiithan CHPSor the management of
malaria, diarrhoea and suspectedipnonia,even afterthe sensitivity analysis modifyingealth
facility coss, discount ratesHBC and CHPA&utilization and HBCeffectivenessHowever, if the
HBC effectiveness is reduced by 50@énderstood as the number of children appropriately
diagnosed iad treated) HBC remains less costly bféwer cases were appropriately treated when
compared withCHPS.Different HBC effectiveness and different HBC and CHPS utilization were
the factors explored that most affected the cost.

Although these results areountry specific and cannot be generalised to other countries, they are
coherent withthe study conducted in Zambi¢®8) which concluded that the cost per case
appropriately diagnosed and treated was US$4.22 in 2009 which was leisetltast at a health
facility in the same year (US$6.613ome differences however can be seen between the Zambia
study andmy study: theZambiaanalysis was done from the provider perspective, used registries
instead of surveylatato assesshe effectivenessand RDTs were used within thelBC strategy
Excludinghousehold costcould bias resultsn favour of CHPS(my study showed that household
costs were higher when visiting a CHPS than a CRA)ng registries instead of suredp collect
effectiveness data could alsdroducedifferencesas discussed i@hapter 3: registers might suffer
from uncompleted reporting and survey data might suffer from recall bias and misinterpretation of
symptoms.Using RDT for the malaria HBC could increase HBC cfukie to staff time and
laboratory costshutdrug costs mightédreducd (if CHW adhere to RDT results).

The costper case appropriately diagnosed and treai@sl not conducted in thdorthern Region

due to the low numbersf carersvisiting a CBA. However, the assessment of the curative
component the preventivecomponentand the cost analysis showelifferences in the HBC

management, implementation and strgtdgetween the Northern and Volta Regiavorth
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mentioring. HBC progranme costs in the Northern Regiamere higher than in the Volta Region
particularly dueto the higler number of CBAs registeredoing few preventive and curative
activities(chapter4, chapters and DIMS l1).In Chapter4, | described the lowdBC utilization in

the Northern Region with about 41% of carers reporting that they do not krtbeyado not have a
CBA in the community. In addition, | also mentioned that stock out of drugs could be a reason fo
the lowHBC utilization and the lowHBC and CHPS effectiveneds Chapter5, | showed that a
lower proportion of carers in the NortherndgRan received health education messages from CBAs
than carers in the Volta Region, in coherence with the annual activity reported in 2014 in the
DHIMS2. Another difference with the Volta Region is the strategy of the HBC: HBC in the Volta
Region target only the most remote areas, while in the Northern Region all communities are
targeted for HBCAs described in Chaptdr carers having a health facility close to the house were
less likely to visit a CBAreducing HBC utilization and therefore increasing tlost per case
appropriately diagnoseand treatedThe Markov Model conducted in the study in Uganda also
concluded that malaria HBC is attractive in areas with no access to standg@brarkese points
determined the higher average cqsts diagnosing and treating a malaria, diarrhoea and suspected
pneumonia casander the HBC strategy in the Noern Region compared to the Volta Region,
which were similar to those of the CHPS strategy in the Northern Rdfjiwa consider the scale

of the project, without considering the incentive package as this only happens at the beginning of
the interventio, HBC in the Northern region remains more costly than HBC in the Volta Region.

To reduceHBC cost in the Northern Regianfocusmust be donen improving the level of activity

of CBAs by replacinginactive CBAs increamg IEC activities andensuringavailability of drugs

(as utilization of HBC or CHPS is a carers decisidn).addition targeting the rural areas to
implement HBC in théNorthern Region couldébe an option to reduce costs and to increase HBC
utilization. However,the positive results ahe preventive component particularly in the Northern
Region(Chapters) should also be considerbdfore deciding to targenly remote areas

Long term financing is a cornerstone of HBC, often financed by health partners without a clear
sustainabilitystrategy However, if HBCis affordable andts benefitsworthit, other financial plans
must be consideredn Ghana, the NHIS pays health providers for services included in the
insurancebenefit package. Ariteria toinclude a servicer strategyinto the NHIS benefit package

is its affordability andts potential value in paying these codi study provides information about
how much it costto appropriately diagnose and treat a aral diarrhoea and pneumonia case
under the HBC and CHPS strategy in the Volta Regidresecost can be extrapolated to the
whole Volta Region and to the rest of the counffjnen, based on the available money and the
potential value of paying these costs, a decision could be made tonthterm financial plarin

Chapter 4and 61 showedthat the curative component of the HBC strategy in the Volta Region
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provided appropriate treatment to more people in tlead CHPSalthough still at unacceptable
levels) In addition, HBC was abletreach the poorest, contributing to health equityChapters |
described theassociation betweethe HBC preventive componerand disease knowledge and
healthy behaviourssuch as identifying signs of severe pneumordlaildren sleeping under
mosquitonets, prompt seeking care and having safe faeces dispdbkal Northern Regiarin this
Chapter | showed that household cogere lower under the HB&hen compared to CHPS in both
the Volta and the Northern Regiofill these points should makbe HBC drategyfattractived to

be included in the NHIS benefit package. Howetlee NHIS musthavethe money to financehis
strategywithout increasing too much ttadready highexpenditurel mentioned inSectionl.5 that

in 20092013 the NHIS expenditureexcee@drevenueg61-63). The 2014and2015reports arenot
availableon the websiteRevisng the whole NHIS benefit package as planned in 2@anh¢ept
Note for Stakeholder Dialogue on NHIS Benefits Package) considering the HBC among the
possible benefits based on the results of this stodyd be the rightpproachFrom the point of
view of implementationit is important to reflect ohow theNHIS could reimburse HB@ctivities
CHPS are facilities registered under the NHIBAs curative activitieseported to CHPS could be
reimbursedby the NHIS as activities related to CHR&hich is informally happening already in
some districts. If we also consider the preventive component of ¢4Bh is likely to becost
effective when compare to CHR&lthough we only have data on its effectiess) some IEC
activities, particularly those done in partnership with CHPS under the Commilh@y could also

be reimbursed by the NHIS. This could help the sustainability of HBC, retain CBAs and improve
the quality of the intervention. Howeverontrol measures must be put in place to avoid reporting
false activity. Another issue to be considered is the acceptability, particularly of the CHPS and the

NHIS. An acceptability study shoulte conducted to see how different actors see that approach.

Limitations of the study

Thenumber of cases appropriately diagnosed and treaedbtained froma cross sectional study.
Effectiveness data incenomic evaluationare often recommended to be fr&CT althoughthere
arelimitationssuch aghe comprehesiveness (only one source of datayl theshort time horizons.

To overcome taselimitations, there is now a tendentryusedata from systematic reviews or even
better, from decision analytic modellirf§08). This is true if one wants to prove the efficacy and
efficiency of a new intervention. But if one wants to evaluate the effectivenesscastd
effectivenesf a proven intervention in a real life, meaning evaluating its actual implementation
like anex-post HTA does, then data fromadservational studies more relevan{108 212 213

and it has been used in several stutigbe UK, Asia and Afric498, 231-235).
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In chapter 2 | explained that | am conducting a cost analysis instead ofeifeosvenessnalysis

for two reasons. First, because | needed to answer the question about how much éssestte
affordablity of the programmdor the NHIS. Secondly, because the effectiveness measure available

is an intermediate ocbmewhich might nd be acceptetb all economist4108). Using appropriate
diagnosis and treatment as the effectiveness measigbt bring somedifficulties when
summarzing resultsfrom each of the three diseases evaluatedaddition, thisintermediate
outcomed oesnodt have a threshol d teffectigea Ideally, liha t an
government should be questioned about their willingness to pay per extra case appropriately treated.
Case appropriately diagnosed and treated meashesgjuality of care given as it refers to
adherence to guidelines. However, it doelsndt
considered thecostfvi si ting a second provider in Ilcase
dondt thatxnptecansidering death and disability might influenoe results no deaths or
disability were reported using DALYs or QALYs might have soldghe issue of the different end

points of treatment. In addition, the use of DALYS/QALYs might allow coisparof my results

with other diseases and studies.

Case appropriately diagnosed in this study refers to adherence to guidelines and not to adherence to
microscopy results (which cannot be performed at this community level). This means that the
appropriatediagnosis of malaria under the HBC strategy refers to a child with fever, while in the
CHPS refers to a child with a positive RDT or a child with feveaniRDT wasnot performed.
Although some fever cases might be misclassified as malaria cases,sthisething to consider

when revising the HBC guidelines but not in this current study (which objective is to assess the
HBC and CHPS implementati@nd the adherence to guidelipes

Data from the crossectional study brought relevance to the evaluatidralso brought limitations.

Carers of sick children chose their providers based on different criseich @sproximity, trust
availability or perceived severity of diseaseeflecting the actual utilization of the servic@his
selfselectionalso afected the cost analysis: few carers of sick childterse to visie CBA in the

Northern RegionDue to thesédow numbersof carers visiting a CBAn the Northern Regioii was

not possibleto conductthe cost per case appropriately diagnosed and tredbeti-selection is a

factor to be considered when addressing aaslysis Children withsigns ofmore severe disease

could have reached CHPS more often than HBC and received a more expensive treadonEng

the costper case appropriately diagnosaad treatedf CHPScompared to HBCHowever this

study aimed taconductthe costanalysisin the routine system, and thereforeistbelfselection

should be considered part of the systerand not as a source bifas

Sources of facilitycostscame from data of 2 CHPS in the Volta Region and 2 in the Northern

Region. Although the analysis took into consideration average costs, and higher and lower facility
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cost for the sensitivity analysis, it would have been better to have at least one m&enGHéieh
regionto have a better representation of CHPS cddtdortunately, it was not possible to add
another CHPS to the cost analys$imally, | mentioned in section 5.4.1 thhetselection criteria for

the CHPSacilities was average CHPi$ased orthe activity reported and the number of personnel.

In addition, being close to the communities being surveyed was also considered for logistic reasons.
Considering that districts and communities were selected using probability proportional to size, |
believed that the CHPS selected represent average CHPS facilities viittiodticing selection

bias.

6.8. Conclusions

This study brought more light to tisgarceevidence orthe costof appropriately diagndaisg and

treatng a case under thdBC strategy Diagnosing andreatinga malaria, diarrhoearal suspected
pneumoniacasein childrenunderfive wasless costlthanunderCHPS in the Volta Regioidigh
progranme costs in addition to low curative and preventive activities niae&lBC strategyin the
Northern Regionmore costly than in the Volta RegioA revision of the HBC strategy in the
Northern Region is needed reduce HBC costsThis study brings necessary information to
considerthe inclusion ofHBC in the NHIS benefit package aslang-term financing strategy.
However, a revision of the NHIS benefit package and an acceptability study must be conducted

before making such a decision.
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Chapter7. Discussion

This study aimed t@assesshe progranme implementation of two communiybased interventions
in Ghana KIBC and CHP$to (i) improvenationalperformance, (ii) guide discussions on tbeg
term financing of HBC and (iii) contribute to the global evidence on community based

interventions.

In Chapter 2l revised thecurrentevidence about HBC for the prevention and management of
malaria, diarrhoea and pneumonia, as well nasthods and frameworks tevaluaé health
interventions This review of evidence showed that there is extensive literature assessing the effect
of HBC in Africa, mainly addressing the curative component of malaria HBC, under controlled
circumstances and reaching few distridtse preventive component has been less explored and its
costeffectiveness has been barely addresshdrearelimited but promising results on the effect

of malaria HBC in reducing child mortality, but no evidence regardiaghoeaand pneumonia

HBC and child mortality in Africa. HBC can contribute to inciegsappropriate treatment and

prompt treatment even hen diarrhoeaand suspected pneumonia cases are integrated in the
strategy The few studies looking at the preventive component and thesffestiveness showed

positive results regarding disease knowledagequate dministation of drugsand on itscost
effectiveness when compared witlhet standard careBased on this evidence, believed that
assessingHBC under programme conditions in large areas and after several years of
implementation to be thappropriatenext step, understanding that implemeptatissues may
decrease the expectedtcomef the strategyThis should be aamprehensive evaluation, without
focusingon only one aspect of the intervention and considering its continuity and coordination with
other interventionsAs HBC (and CHPShare implementedthroughoutGhana the design of the

study should ensure the attribution of results to the interventidrerefore, | conducted an
observational study, post implementation and without controls in two regions of @hasaess

service utilizatb n appropriate treatment gi ven, users
carerso6 health be Aaatbataithe owcordes to the deliveayrstaategies unsler
study, the questionnaire incl wded,quidstoinpD nwhseu
receive the drugbo, Afrom where did you recei

Chapter 3 describes in detail the methods used.

In Chapter 4, 5 and Bpresented the results of the stu@hapter4 analyse the HBC and CHPS

utilization,ap pr opri ate treatment given & hapterbassessalls s a
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the association betweehealth education messagesr om CBAs and CH®ISér bnsur
disease knowledge and health behaviour. Ch&ppeesntedthe costanalysis for the appropriate
diagnosis and treatment of a malaria, diarrhoea and suspected pneumonia case in children under
five under theHBC and GHPSstrategiesn Ghana.The summary of these results can be found in

Table 32.

Table 32. Summary ofresults of HBC and CHPSstrategiesby outcomesexplored
Indicators HBC CHPS

Utilization of HBC/CHP Sstrategiesassociated with children fror| In the Northern

the poorest househad Region
Strategythat providedappropriatetreatmentfor malariato the| In the Volta Region
highest percentage of children that visited a CBA or a CHPS
Strategy that providedppropriate treatment fatiarrhoeato the | In the Volta Region
highest percentage of children that visited a CBA or a CHPS

Strategy that providedappropriate treatment forsuspectec In the Northern
pneumoniato the highest percentage of children that visite| Region
CBA or a CHPS
Strategyassociated tahe highest number of disease knowled In the Northern
andhealthbehaviour indicatorexplored Region
Strategywith the bwest household costper malaria, diarrhoeg In the Voltaand
and suspected pneumonia cdsgnogdand treagd the Northern
Region

Strategywith the lowesttotal costs per malaria, diarrhoea a| In the Volta Region
suspected pneumonia case diagnosed and treated
Strategy with the bwest total cost per case appropriatg In the Volta Region
diagnosed and treated (analysis only conducted in the \
Region)

7.1.HBC and CHPS utilization

This study showed (i) an increastrend in care seeking behavidarGhanawhen compared with
previous surveyqii) an important use of community health interventjomish 30% of carers using
HBC or CHPSiii) a surprising low HBC utilization in the NorthefRegionand (iv)the capacity of
HBC in the Volta Regiorto reach the pooresmproving equity orhealth care utilization

Care seeking behaviour for children presentivith fever, diarrhoea or cougin the two weeks
prior tothe survey was higl{about93% in both regions If only seeking carédrom formalhealth
facilities (public or private)s considered52.2% and 72.7% ofates in the Volta and Northern
Regiors sought care. IfCBAs and licensed chemical sellers aaso consideredappropriate
providers, about 89% of carers in both regions soughtficarean appropriate providerhis study
found a higher care seeking behaviour than the 2011MICS and 20145% 203 while being
coherent with the increased trenddare seekingbehaviourin Ghana It also had a highecare
seeking behaviour when compared watiher studiesconducted about 15 years agoAfrica that

showedthat fewer than 20% of febrile episodes and deaths atiamy formal health systerand
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more than 70% of malaria episodes in rural areas and more than 50% in urban areateateself

in Africa (236-239).

About 30% of carers went to a community health provider when their child was sick in both
regions contributing to the increase in care seeking behaviour in Ghémaever important
differences can be seb&etweenHBC and CHPA&utilization in the Northern and the Volta Region
HBC was reasonably used the Volta Regionalthough with large variations between districts
(17.3%of carers of sick children went to a CB#hile CHPS was slightly less us€Hl.8%) HBC
utilization in fhe Northern Region wasurprisindy low (1%) althoughHBC was implemented faat
longer time than in the Volta Regiowhile CHPScompoundswere the provider more utilised
(31.3%) A qualitative study to identify barriers arehablersof HBC utilization could helpto
explainwhy HBC utilization is low in the Northern Regigrbut unfortunatelythis studywas not
possible to conduct his low HBC utilization in the Northern Regiowasalso found in the LQAS
survey conducted in the 3 northern regions of ral{a53). RecentHBC evaluations conducted in
Ethiopia, Burkina Faso and Malawiso showed lowHBC utilization, ranging from 2 to 11.5%
(240 241). Authorsof these studiebelieve thathe reason for thisiBC low utilization was low
implementation coverage (in terms of deploymentafimunity health workerand drugs) and
weak strategy on community entry and sensitizatiorH&C. Other studies conducted in Africa
showed a higher malartdBC utilization, ranging fron21% to 76%(87, 88, 193 242), probably

due to shosdr time implementing the strategy aiadfocus on few districts instead of the whole
region. In terms of CHS utilization in the Northern dgjion, the LQAS survey showedlower
utilization thanmy study(between 6L0% of carers visited a CHPS when the child was gk},
probably due to differences in the sampling (the LQAS survey purposely selected some districts
while our study included all districts in the Northern Regyion

HBC was able to reach the poorest in coherence itgithro- poor interventionln addition, arers

of children dder than 6 monthsore oftenvisited a CBA than carers of childreypunger thart
montts as thenational guidelinestates. Lastly, carers that ltvéar from any type ofhealth facility

were more likely to useHBC, which has implicatiomfor HBC planning.In the Northern Region,
proximity to a CHPS was found to be associated to CHM#i3ation. Based on the utilization of
these community strategies and on the predictors of HBC and CHPS utilization, one would wonder
if both HBC and CHPS are needed in the NorthBagion. The effect of theurative and

preventive component of both segiesand the cost analysigill help to answer this question.
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7.2. Appropriate treatmentgivemn d car er so0 satisfaction

Appropriate treatment given for fever, diarrhoea and suegeoneumonia was low in botHBC

and CHPS, n the Volta and NorthernRegiors. The effectiveness of HBC and CHPS
implementation in the programme context, with less supervision and at a largerascke lower
than expected.

The proportion of children that received appropriate treatment was stifgrethe management of
non-complicated malariaasedor those visiting &BA in the Volta Region and a CHR®&mpound

in the NortherrRegion,where36.7% and 35.9% of cases receive ACT or quingspectively This

was followed by the management of suspécmneumonia cases under the CHPS strategy in the
Northern Region where 33% of cases received amoxicillin otrimmxazok. When other
antibiotics with an effect on the respiratamnact infections are considered, then 50% of cases
received an antibiotidPrescribing botlfORS and zinc, for the treatment of malaria was almost
existent.

The low appropriate treatmefivund in my studycontrass with results of many studies described in
Annex1 stowing that malaria HBC h&the pdentialto provide appropriate treatment at community
level. Most of these studies howeweerewell supervisedeing in the context dRCTs (84, 167,

170, 243245, hadshorterimplementatiorperiods or had beeimplemented in small are87, 88,

98, 246, 247). However,my results suggest that the effectiveness of HBC implementatitimein
programmecontext, with less supervision aatla largr scalecan be lower than expectehother
study conducted in Burkina Fag@d26) with less supervision had similar results (54% of febrile
children received ACT &m a CBA). With regards to diarrhoea treatmeny, resuls were similar

to those of theLQAS survey(153), 2011 MICS (203 and 2014 DHS57). With regards tahe
management of suspected pneumpii@ studiesconducted in Keya (post studies without control

of 1 year and 5 years of duratiosfjowedsimilar low resultsas my study (248 249 while ather
studies (4 RCT andone post study without controf 1 yeaj showedbetterresults(167, 175, 244,

245 250). Although methods andiata collection tools might influence results (household surveys
versusCMD distributers registers and observation), studies with stronger supervision often have
better resulteis mentionedbove

Recognising thaB0% of the population usetthese community interventionghich are actually
reaching the pooregparticularly theHBC), it is imperative to increase the appropriate treatment
given in both interventiondf a reduction in mortality and morbidity of children undéwe is
desired This means that a focus on quality of care is &yme recommendations can be made
based on the results described above to impHBE performance. It seems that there is ebjrm

with the availability and recognition of CBAs in the Northern Region. Districts shroakke more
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efforts in monitoring CBAs and in replacing them if they are not actively working. The CBAs
monthly reports and thdistrict quarterly monitoring visitplannedaccording to policymight help
to monitor HBC utilization and CBA performancEnsuing theavailability of drugs for thédiBC
and CHPSs another critical ppblemthat must beaddressedTraining and supervision wiliot be
effectiveif drugs are ot available.Once availability of CBA and drugs are addrest integrated

supervisiorshould alway$e promoted and coordinatéas1).

7. 3. Carer so andhenlthdbehaviourowl edge

This study showed tha&xposure tdothice and CHPShealth education messagaesre associated

with disease knowledge ah@althbehaviourwith health messages from CBAsingthe predictor
associated with a higher numberoaitcomesparticularly in the Northern Region.

Exposure to kalth messages from CBAs in the Northern Region vessociated withthe
identification ofat least 2 signs of severe malagiad pneumonighe later wasalso foundto be
associated with prommiareseeking and?2 practices that can cause diarrhddBC utilization was
associated with prompt care seeking behaviour in the Volta Region. CHPS were assditiates
identification of at least 2 signs of severe diarrhoedhe Volta Region andvith prompt care
seeking behaviour in thidorthernRegion Regarding ther healtly behavioursCBA messages had

a borderline association with children undére sleeping under mosquito nets the Northern
Regionand withhaving an improved sanitatidacility in the Volta RegionEven though, there are

other stidy designs to better assess the effect of an intervention (such as RCT, quasi experimental
studies and cohort studies), the numerous associations betnvden CBAs messages and disease
knowledge and health behavioafter adjusting forknown potentialconfounders suggest the
plausibility of this findings.

HBC studies tend to focus more on the curative componentdhahe preventive component.
However, the few studies thaavereporedon car er sdé di sease knowl ed
carersd knowl edge 088 19219)nSudiesfevalaatinghe IME| stdategye a s e
consideedthe 3 componentsf the strategywhich arecase management, supply chain and family
practices. On the family practices component
Bangladesh andanzania, concluding that carers in IMCI areas that perceived signs o€ sever
disease were more likely to seek prompt treatnf@at204). The preventive component 6fBC

and thefamily practices component (also calledmmunityIMCI) have many aspects in common.
Actually, HBC in Burkina Faso, Malawi, Niger and Mozambique is also called commuMigI.

Peru and Brazil used community health workersmplementthe communityIMCI in the same
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way thatHBC is implemented by community héfalworkers.In the case of Ghana, HBC in its
origins in the Northern Region was also called commuiligCI.

Results from this study contribute ®videnceof the importance and the benefits of health
communication. It also highlighthe importance of icluding the preventive componeim HBC
evaluationswhich also contribugs to its costsand totheimpact on health outcomekntegration of
interventions could be beneficiaHBC is the deal partneror delivery strategyfor community
IMCI. HBC could help the facilities implementing IMCI to promote the household and family
practices. This partnership could also bendBI(C as the communication between both (CBAs and
nurses) might increase, bringing an opportunity for CBAs to be more recognidéal fend more
spaces to addresise difficulties encounterednplementingHBC, such us supply chain, availability
of IEC materials or any challenge in case management or in repdftimaly, and to increase
integration and coordination of both commuynihterventions, the Ghana Health Service could
revise its organisation and consider one prognanto be in charge of both iCCM and IMCI
strategies

7.4. HBC and CHPS coanalysis

This cost analysis has the same approasihe ex-post HTA that aim toassessan ongoing
intervention to help policy makedecideto continue or discontinue iKnowing the cosper case
appropriately diagnosed and treatetler programme conditions is criticghendiscussing about
affordability andthelong-termfinancingof HBC.

HBC in the Volta Regiorwas found to bdesscosty than CHPSfor the management of nen
complicated malaria, diarrhoea and suspected pneuncasias even after adjusting for different
discount rates, different facility costlifferent HBC and CHPSutilization and different HBC
effectivenesqunderstood as number of children appropriately diagnosed and trdaiéelent

HBC and CHPS utilization and different HBC effectiveness were the factors explored that most
affected the cost, reducing or increasind lerefore, and as mentioned above, ensuring that CBAs
are active andchave a supply ofirugs is a priority fione wants to ensure the affordability and
sustainability of HBC.

Due to the low number of carers visiting a CBA in themhern Regiont was not possible to
conduct the cost per case appropriately diagnosed and treated. However, the unit cost per case
diagnosed and treateshowed thai higher number of CBAcombined withlower curative and
preventive activity mde the ntervention more costly thahe HBCin the Volta Regiorand than
CHPS. However, household ceswere lowerunder HBC than under CHPS Mmoth regions,

reducing the burden of health care cost on families
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7.5. Conclusions

The community was an important source of treatment for children with fever, diarrhoea and cough,
contributing toanincreased trend in care seeking behavigien compared with previous surveys
However, he utilisation ofHBC was almoshorntexistent in the Northern RegioABC in the Volta
Region was more used by the poorest and when households were far from a health facility
Appropriate treatment was low in bastrategiesand kss than 50% of the sick children received
appropriate treatment fonalaria, diarrhoea and suspected pneumdvotéh HBC and CHPS had a
positive influence in improving disease knowledge and healthwimiraHowever, this influence

was hgher for the HBC strategy and higher in the Northern Regioifhe cost per case
appropriately diagnosed and treated was lower under the HBC when compar&@H®iiin the

Volta Region HBC unit coss to diagnose and ta¢ a casén the Northern Region were higher than
thosein the Volta Region(and higher than CHPSmainly due to higher mmber of CBA
performingless preventive and curative activiti¢dowever, household costs were lower under

HBC than under CHPS in bothgions, reducing the burden of health care cost on families.

Thesefindings have different programmand policy implications From a programmeperspective,
several actionshould be undertaken to improve HBC and CHPS performaAaailability of
drugs ad availability of CBAs (particularly in the Northern Regiorgeem to be the main
challenges that need to be urgently addresSedondly, he low HBC preventive activity found in
the Northern Region should be addressed and incredsedhaintain the positive effect of the

preventive component.

From a policy perspectivendwith regards tdhelong- term financing oHBC, it seems that there
are reasasito justify the financial support of the HBC strategyen if itis more costhithan CHPS
based on the different benefits thaiready mentioned. The contribution of HBC to equity, reduced
household cost disease knowledge and healthy behaviours joagfy the inclusion of HBC
(preventive and curative servicag)the NHIS benefit pekage. A revision of the NHIS benefit
packageto assess the affordability of HB&hd an acceptability study of including HBC in the

NHIS should be the next steps to evaluate.

Finally, it is important to be aware that the utilization of HBC to obtain tmeat might be reduced
with the improvemenin CHPScoverageor wi t h c ar e rGHBSsevicesinghise n c e
scenarig and acknowledging the results of the preventive compoiB( could focus m the
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preventive component, beming a strategy topromote healthy community and family practices
without providing treatmentin other wordsHBC wouldremain as implementer of the community
-IMCI. The close relationship between HBC and commuit€| and the need for coordination
made obvious the next gemmendationa revision of the Ghana Health Service organogram,

assigiing the HBC andCHPSstrategies under the same umbrella
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local community members; (iii) outcomes measures were specific health indi¢ajofdrica.

Country/ Year/ Study design
and duration/ Data collection

Epidemiology

Drug distribution

Incentive

Annex 1 Summary of studies showing Malaria Horbased Care effect on und@éwve morbidity and mortality.
Systematic review 2007. Studies with presumptive treatment with chloroquine. Inclusion criteria: (i) antimalarial trefhinésteeed presumptively; (ii) administered by

Outcomes measured
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A Contin
transmission with
seasonal

U

CHWs sold CQ at
costfor presumptive
treatment

CHWs received
"symbolic monetary
reward"

AMalaria mortality

A Mal aria i
prevalence

A Proportio
episodes redeing

ANo impact on malaria mortality, but
two-fold reduction in malaria
prevalence and incidence
ANumber of malaria episod#isat
remained untreated decreased

fluctuations antimalarial treatment significantlyby 7% points.
Burkina Fasp1997 (242 A Rur al A CHWs sol|CHWskeptuS$0.6 |A HBC wut i | i| A76% wentto CHW.
Before and after study withoutt A S e a s o n ¢ packaged for each package A % uoder5 severe AThe % of severe cases decreased

control (2 years): HHsurveys,
HealthFacility regisers

transmission

CQ for presumptive
treatment

sold

malaria cases recorded i

health facilities.
Avail abi l

peripheral level

the first year of the program; in the
second year, the proportion decreas|
only in health facities with drug
coverage O50 %.

A51.2% health facility drug coverage

Ethiopia 2000(254).
RCT (2 years): health
demographic surveillance

A Rur al
A Season
transmission

g

Mother coordinators
provided presumptive
CQ treatment for free

None mentioned

Malariarelated mortality
in childrenunder 5 years
old

Intervention associated with 40.6%
reduction in overall undeés mortality
(95%Cl 29.250.6, p < 0.003).

Burkina Faso, 2008L26)
Post study without control (2
years): HHsurveys

A Rur al
A Hypere
A Season
transmission

g

A Mot hers
recognize illness and
make decision to trea
A CHWs sol
presumptive treatmen|

A Drugs sd
10%incentive
margin for CHW.

I ncenti \
to some drug store
managers.

A Proportio
cases progressing to
severe

A mpt beatment
Anppropriate dose

ARisk of progression to severe
malaria was lower in children treated
promptly with prepackaged CQ (5%)
than not treated (11%); (RR 0.47,
95%CIl: 0.37 0.60, p < 0.0001)
A56% prompt treatment

A52% appropriate dose

150



Systematic review 2013. Studies with presumptive treatment with chloroquine, SP, ACT or after a positive RDT. InclusioR&Tt@and notRCT (controlled before

after studies and interruptétime-series) that evaluated the effects of HBC.

Kenya, 198.
Before and after study with
control

Included in the first systematic review

Zaire (DRC), 1996
Before and after study with
control

Included in the first systematic review

Ethiopia 2000. RCT

Included in the first systematic review

Burkina Fasp2008(243)
RCT (2 years)Community
drug distributers@DD)
registers and HH surveys

A Rur al
A Hol oen¢(
A Seasong
transmission

Women leaders sold
CQ

Not mentioned

A @ mia prevalence
A Appr opmeita

ANo effecton anaemia prevalence.
Aincrease in treatment from 36.9% t
86% (p=0.002) in intervention group
P=0.71 in control group.

Uganda2007(127).
Before and after study with
control (2 years); HHsurvey

Rural

Malaria
transmission from
holoendemic to
hyperendemic

CHWs giving pre
packaged
CQ/Sulphadoxine
PyrimethamingSP)
for free

Not mentioned

A Appr eamenta
A Prompt tr
A Proportio
treated with adequate

dosage of antimalarials
A Proportio
treated with adequate

duration of antimalarials

Almprovement in the proportion of
patientscompleting all stepgreated,
treatedwithin 24 h of illness onset,
treated with the recommended
antimalarials, trated at an adequate
dosage antteated for the correct
duration. In global, 10.4%
improvement in the community
effectiveness of malaria treatment

Uganda2009(170) Urban Caregivers giving Not mentioned AProportion of fevers A97% versus 42% in the interventiof
Cluster RCT (2 years): Meso endemic, ACT receiving any and control (p<0.000Xeceived any
HHsurveys perennial antimalarial antimalarial
AProportion of fevers A58% versus 8% % in the
that received prompt ang intervention and control (p<0.0001)
effective treatment. received prompt and effective
APrevalence of treatment
parasiemia A2% versus 10%arasitemia
APrevalence of anaemia| prevalencen the intervention and
AMortality control (p<0.006).
ANo differences in anaemia
ANot possible to assess mortality
Tanzania2010(255) A Rural CHWSs and women Women leaders were Anaemia prevalence Decrease in agmia prevalence

Cluster RCT (1 year): HH
surveys

A Hol oenc
A Seasonig
transmission

leaders giving SP for
free

paid US$20 per
month

slightly more in the intervention
(from 43.9% to 0.8%) than in the
control (30.8% to 0.17%) group
(p=0.038).

Tanzania2011(177)
Cluster RCT (6 months):[@D

A Rur al

A High me¢

CHWSs with RDT and
ACT for free versus

US$15 per maith

A Proportio

treated (using RDT or

AACT was provided to 53.2%
patients during RDT weeks and to
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regiserswith lab test

endemicity
Seasona

ACT for clinical
diagnosis (CD)

clinical diagnosisywith
ACT

96.5% patients during CD weeks (O
0.039, 95%CI 0.029.053). 99.3% of

transmission AMortality positive cases received appriate
treatment.
Mo mortality observed due to
negative RDT
Zambia, 201{167). Rural CHWSs doing RDT Not mentioned A ApproprialA 27.5% and 99. 1
Cluster RCT(1 year) CDD Hyper endemic and giving ACT and A Mortal it y| feverreceivedppropriate treatment
registers, HH surveys Seasonal amoxicillin for free in the intervention and control arm
transmission compared to CHWs (RR 023, 95%CI 0.1#0.38). 68.2%
giving ACT with CD and 13.3% of children classified with
and amoxicillin nonsevere pneumonia received ear
appropriate treatment in the
intervention and control arm (RR
5.32, 95%CI 2.108.94).
ANo power to detect effect on
mortality.
Kenya, 2011(34) A Rural Retailoutlet staff Same salary they A % o enwith i | | ADifference of 26.4% points betweej
Cluster RCT (1.5year) A Hi gh m4 giving subsidized were having feverthat received AL arms receiving AL (p<0.05).
HH surveys endemicity ACT A % of c¢hi || ADifference of 25% points between

Ethiopig 2000RCT

fever that receive AL
within 24 hours

Systematic review 2014. Studieere included if they involved evaluation of an intervention to introduce or improve comrbasig management.
Inclusion criteria: (i) studies conducted in sBhharan Africa; (i) From 2000; (iii) randomized controlled trials (RCT), clustered RCTFppptestudies with or without
control, interrupted time series designs, qualitative and cost effectiveness studies. Only studies reporting perfoin@ndedane this table.

Included in the first and second systematic review

arms receiving AL in the first 24h
p<0.05

Kenya 2001(248). Post study

without control(3 years)
observation

Rural

CHW provided
cotrimoxazoé, SPand
ORS

Appropriate treatment

% of children receivingn antibiotic,
antimalarialor oral rehydration
solution, depend
diseaselassifications) were 57.8%,
35.5%, and

38.9%, respectively, for children with
a severe classification

Burkina Faso2003

Included in first systematic review

Mali, 2003(192)
Cluster RCT(1 year)

additional training and IEC

materials tamprove

performance. HHsurvey and

CDD registries

Rural

CHW distribute @

ADi sease kn

ACounsellin
AAppropriat

ACompliance

AFever more than 1 day and
convulsiors moreoftenrecogniseds
severe signg theintervention group
(p<0.001).

A82% and 57% of carers knew how
administer the drug in the interventiq
and control group.

A59% and 48% (p<0.05) gave
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referrals

appropriatdreatmenin the
intervention and control group.
A64%and 86% complied with
referralsin the intervention and
control group.

Uganda 2004193 Rural CHW distribute Not mentioned ADi sease kn| A45% versus 22% (p<0.5) recognise
Before after with control (1 High malaria CQ/SP convulsions as sign to seek care
year): household survey, endemicity immediatelyin intervention and
health facility survey and @D AUse of | TN| controlarm.
registers. Aincreasén used of ITN in
APr eval enc e| intervention areas from 2002 to 200
(p <0.01).
APr eval enc e| A10% point reduction in malaria
prevalence (p>0.05) in intervention
AHBC wutil i z| group.
AP r ocargseeking ADecline in severe anasga levels in
ACounsel | i n|theinterventions areas (p91)
AAppropri at| A21% HBC utilization in intervention
areas
ANo differences between groups
ANo differences between groups
A37% and 7% of sick children
received treatment in the interventio
and control group
Ghana200684) Rural CHW distribute ACT | Not mentioned APr ompt nes s| A89.5%sought care after 1 day of
Beforeafter without control High malaria care symptoms.
(less than 1 yar): FGD, endemicity AAppropr i at | A2% of sick children visiting HBC
survey, CMD registers. ASeeki ng c al received appropriate dose.
after HBC A3.9% sought care elsewhere.
Uganda2006§256) Rural CHW distribute Not mentioned APromptness in seeking| A68% sought care promptly
Post study without contrg¢b CQ/spP care A8% were referred

months) CDD registers and A % referr a|l A87% complete referral

carers interview, health facility] A Complianc

records referrals

Uganda 2007 Included in second systematic review

Four African sites (Ghana, Rural and urban | CHW distribute ACT | BetweenUS$.5-8 A HBC wuti Average results from the 4 sites:

Nigeria and Uganda200887)
Post study without contrgl
year) survey, @D registers,
focus group discussionBGD)

andinterviews.

High malaria
endemicity

everyquarter.

A Appropr

I
i a
A Prompt tr

A59% of carers with sick children
used HBC

A85% of those receiving ACT from
HBC received correct dose and
duration.
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A90% of those receiving ACT fro
HBC were promptly treated.

Burkina Fasp2008243 Included in the second systematic review
Rwanda2008246) Rural CHW distribute ACT | Revenues fromsaless ARef erral s A70%
Post studyithout control(1 Endemic and non AAppropri at | A92% received approjate dose
year): MDD suwey, FGD, endemic areas Acar er s adv| AHighin how to take the drug, lower
observation, exit interviews, in when to come back
simulation clients, interviews. ACarers s at| A7% dissatisfied
Sudan2009257) Rural CHW distribute ACT | Consultation fee of | A Tatneent seeking A 83.3% and 100% of the mothers
Before after study without Hypo to mese with RDT US$0.5 behaviour. sought treatment for their febrile chil
control (8 months): household| endemic malaria at the beginning and at the end of th
survey, FGD, interviews and | prevalence study (p=0.099)
CDD registers AAppropri at| A70% treated accordingly to RDT
AUse of pr e|results
measures A 6 @HW carried out awarenes
activities.
Zambig 2009258 Rural CHW distribute ACT | Not mentioned ARDT perfor|A 57%, 80% and 9
Post study with control Endemic malaria | with RDT received only instruction, jehid and
(different type oRDT prevalence job-aid plus training respectivel
instructions)3h): observation performed the 16 steps correctly
ARDT inter p| (p<0.05).
A 54%, 82% and 9
received only instruction, jehid and
job-aid plus training respectively rea
RDT results correctly (p<0.05).
Cameroon, Nigeria and Rural ACT in Cameroon APrompt app| A69% andl6.4%of sick children
Uganda2008259). Post study | High endemicity | and Nigeria and Q- treatment received prompt treatment in the
with control(3 yeas): SP in Uganda intervention and condl group
Quantitative and qualitative AHavi ng | TN| (p<0.05).

methods including surveys

sleeping under ITN

A C hrirécelving Vit
A

APopul ati on
ivermectin

ADOTS compl

A33.4% andl6%of children under 5
slept under mosquito nets in the
intervention and control group
(p<0.05).

A90% and 8% Vit A coverage in the
intervention anatontrol group
(p=0.01).

A73.7% andb3.8%of population
receiving ivemectin in the
intervention and control group
(p<0.5).

ANo significant differences87.6%
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and90% DOTS completion raté the
intervention and control group

Rwanda 2009247). Post study| Rural CHW distribute ACT, AAppropri at| A84.8%, 72.1% and 79% ohitdren
without control (3 months): ORS and Amoxicillin with fever, diarrhoea and pneumonig
CDD regiskrs observation, received appropriate treatment.
interviews

DR Congg 2009260). Rural CHW distribute ACT | % profit of activities | ARDT per f or | AMedian of 100% performed and
Poststudy without control (1 | High malaria with RDT ARDT cost interpreted correctly the test.

week): test andbservation. endemicity ABecause malaria prevalence was

high (87% with RDT an®8% with
microscopy), RDT were not cest
effective.

Uganda2009 Included in second systematic review

Tanzania201Q Included in the second systematic review

ClusterRCT

Ethiopig 201091) Hypoendemic CHW distribute ACT | Not mentioned A Mal ari a p| ALower malaria prevalence in

Before after with control
group (2 years): BD regisers
health facilityregisters and HH
survey

Rural and urban

with RDT and without
RDT

A Aduse mortality

A Malaria m

intervention group (7.4% (95% CI:
6.11 8.9%) vesus 20.8% (95% CI:
18.7 23.0%)in the control group
ANo difference in both groups (RR=
1.03, 95%CI 0.8i71.21, P = 0.751).
ALower mortality in intervention (RR
0.60,

95%CI 0.400.90, P = 0.013).

Zambig 201Q(167) Included in second systematic review
Cluster RCT
Five African sites (Ghana, Urban CHW distribute ACT, | Not mentioned AMal ari a si | Average results from the 5 sites:
Burkina Faso, Ethiopia and High malaria 2 sites with RDT knowledge A3/5 sites improved in disease
Malawi), 2011(88) endemicity AHBC wuti | i z|knowledge
Before after without control (1 AAppropr i at | A40% of carers with sick children
year): Survey, OD registers, APrompt tr e|usedHBC
FGD andinterviews A82% of sick children visiting HBC
received ACT
AB69% of those receiving ACT from
HBC were promptly treated
Zambig 2011(98) Rural CHW distribute ACT | Not mentioned AAppropri at| A00%inHBC and 43% in health

Cost effective analysi$iBC
versts health facilitybased (1
year) CDD and facility
registers

Moderate malaria
transmission

with RDT

(ICER reported in table
2)

facility-based

Tanzania2011(261)
Post study without controls (1

Rural

High malaria

CHW distribute ACT
with RDT

Not mentioned

A Par asi (using
PCR)

APCR corrected parasitological cure
rateby day 42 was 93.0% (95%ClI
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year): MDD registers and endemicity A AL blood 88.3%95.9%).

parasitological cure rate AMedianAL concentration was
statistically significantly lower in
patients with recrudescence (97
ng/mL [IQR0-234]; n = 10)
compared with reinfections (205
ng/mL [114390]; n = 92), or no
parasite reappearance (217 [43274]
ng/mL; n = 70; p00.046).

Tanzania2011(262) Rural CHW distribute ACT ARDT sensi t| A88.6% and 88.2% sensitivity and

Post stug, no control(children with RDT specificity specificity of RDTs in the cohort

visiting CHW, 4.5 years) and study 63.4% and 94.3% in the HH

HH survey (3 years) APre and po| survey.

appropriate treatment

A98.6% and 96.6% of children
received appropriate treatment.

Tanzania2011.

Included in second

systematic review

Sierra Leone, 20X263) Rural CHW distribute ACT | Not clear ACompliance|lAl1.5% referral c
Post study without contr@p High malaria with RDT referrals
yearg: CDD and HF regigirs | endemicity
Zambig 2012264) Rural CHW distribute ACT A RDT per f o| A88% performed coratly the 8 steps
Post study without controls (1 with RDT at 3-monthpost training and 100% at
year): observation 6 and 12 months.
A96.5% of positive tests were
correctly identified at 3 months,
A RDT i nt er|98.3% at6 months and 90.5% at 12
months.
Senegal201292) Rural CHW distribute ACT | Non-monetary AAppropriate treatment | A96.6% of + tests were treated and
Before after with controlél High malaria with RDT incentives AAll cause cured.
year) CDD regisersand endemicity Asignificant decrease in intervention
routine data A Mal ari a m| area(5.4%, 95%C}25.4,-5.4).
Asignificant decrease in intervention
area{6 2. 5%, 95 %X9. 1
Ghana201286) Rural CHW distribute ACT | Non-monetary Achild mort|/A Mortality redu
Cluster RCT(3 years)health Moderate malaria | or ACT+Amoxicillin incentives 30% (RR = 0.70, 95% CI 0.58.92,
demographic surveillance, prevalence P =0.01) in AAQ clusters and by

parasitemia surveys

44% (RR = 0.56, 9% C1 0.410.76,
P =0.01) in AAQ+AMX.
Differences in mortality between
AAQ and AAQ+AMX not
significant: RR = 0.79, 95%
Cl=0.561.12, P = 0.195.
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Malawi, 2012265) Rural CHW distribute ACT, AAppropriat|A 92.5% correct]|
Post study without control ORS andAmoxicillin classification classified as malaria and 79.3%
(18months)observation, gold AAppropr i at | correctly treated; 51.7% correctly A
standard reassessment and ex &C as pneumoniand correctly
interviews. treated; 90.3% correctly A&C as
AReferrals diarrhoea and 68.8% correctly treate
AStock out A 55% with dange
AsSupervi si ol referred.
AAdequate c|lA 69% had all es
A 38% received s
previous 3 months.
A 81% of carers
drugs.
Uganda2012(244) Rural CHW distribute ACT | Not mentioned A ApproprialA 100% of febril
Cluster RCT(2 years) survey, or ACT+ Amoxicillin AL in the AL only group and 98.5%
CDD regisers observabn, in the AL+AMX group.
follow up children and FGD. 81.7%of children with fagbreathing
received AMX. 12% of children
without fast breathing received AMX
AEquity Poorest quinti
than least poor.
Burkina Faso, Ghana, and Rural CHW (and Community nurses in| AAppropriate treatment | A Compl i ance wit
Uganda, 201@45). High malaria community nurses in | Ghana have salary. high across the three countries. Only
Cluster RCTjntervention arm: | endemicitywith Ghana) distribute 4.9% RDTnegative children receiveq
RDT and ARI timers; control | (minimal) seasona| ACT with RDT and an ACT.
arm: clinical diagnosigl year) | malaria Amoxicillin or Antibiotic overuse was more
CDD regisers transmission cotrimoxazoé with common: 0.9% in Uganda, 38.5% in
ARI timers. AFever c| e al| BurkinaFaso, and 44.6% in Ghana.

A Fever clearanc
arms (97.8% versus 96.9%, P = 0.1]
in day 3).
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Annex2. Summary of studiesn Malaria Home based Care Cosg¢ffectiveness
Outcomes measured

Country/ Year/
Study design
Kenyg 2006(97)
Beforeafter study

Epidemiology

Rural
Stable and endemic
malaria transmission

Drug distribution/ intervention

Training of shopkeepers on the useGf versus
no training

Cost per additional
febrile episode
treated

Results

1
1

ICER: US#
ICER<US$18.38

the primary care was not measured.

1 Cost per DALY
averted
Uganda2010(96) | Adjustment for CHW versus standard care (r8ize hospital). 1 Cost per DALY Cost effective in:
Markov model different transmissionl Adjustment for different drugs; CQ+SP, AQ+A averted 1  High transmission areas.
AL and DP 1  Medium transmission areas if access
care is low.
1 Low transmission areas only if n
access to care.
Zambig 2011(98) | Rural CHW using RDT and ACT versus standard c{ 1 Cost per additionall 1 ICER:US#.18
Beforeafter study | Moderate (low-size health facility) febrile episode
transmission treated
1
Ghana2012(95) Rural CHW using ACT alone or in combination with §  Cost per DALY 1 ICER usingACT alone:US$0.25
Cluster RCT Endemic Amoxicillin versus standard carglow/mid-size averted T ICER using AT +Amoxicillin:
health facility). Cost of treating a malaria case US$114.21
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Annex 3 Summary of studies showing Diarrhoea and Pneumonia Hoesed Care effect on und@ve morbidity and

mortalit
Country/ Year/ Study design and

duration/ Data collection

Tanzania, 1986266)
Cluster RCT (2 years. In the
second year the control group

Drug distribution/ intervention

CHW provide cetrimoxazole

Outcomes measured

A child

Mo

A Pneumoni

child mortality

r

q

RESIIS

A Overall mortality rate reduce
32.4/1000 to 29.2/1000 in the control and in the intervention group (n
statistica significance).

becamdntervention): HH surveys Pneumonia specific child mort
given).
India, 1987(267) Primary health care staff A Seeking dqA 15. 1% and 1 3-Bathedightinfamtsein tise cantfol ahdg

Post study with controls (study
duration not specifig from birth
to first year of age): Demographic

provided oral penicillin for
pneumoniain low-birth-weight
infants.

A

| n foralityt

M

A Pneumoni

infant mortality

q

intervention group did not seek care when child had mild symptoms.
Overall I nfant Mo r 1080 inithe jnterveation
and control group (95%CI and P value not given).

surveillance and verbal autopsy | CHW sensitized the community Case fat g Pneumonia specific infant mor
and collected information. intervention and control group. (95%CI and P value not given).
A Pneumonia case f at ainihdiyterventidne
and control group (p<0.05).
Nepal, 1989269 CHW provide ampicillin (first A child ModA Pneumonia specific mortality
Beforeafter without control line) and chloramphenicol (secon reduction of 25% between year 1 and 2 (p<0.01 if intervention years
(baseline and 3 years after): line). CHW povide ORS for and 2 are combined).
Demographic surveillance and diarrhoea
verbal autopsy.
Pakistan, 199(269 CHW provide IM procaine A Cchild ModA Difference in overal/l mortal.i

Beforeafter with control (baseline
and 3 years after). Control group
became intervention in last year.
Demographic surveillance and
verbal autopsy

Penicillin or cetrimoxazole

A Pneumoni
child/infant mortality

q

intervention and cdrol group was 26% (p<0.01). (However, baselines
were different).

A Reduction in pneumonia relate
control group when became intervention group.
A Reduction in pneumonia relate

contrd group when became intervention group.

India, 1990(270)

Before after with control (baseling
and 1 year after).

Demographic surveillance, verbal
autopsy and HH survey,

CHW provide cetrimoxazole

A Appro
A Cchild
A Pneum

child mortality

p

[o]

ri
Mo
ni

o = o

A Ov émert in ender one yearsr cases misclassifie@46% cases
treated) and 53% of cases betweehykears treated.
A Difference in overall infant
between the intervention and control group was 27% and 30%
respetively (p<0.001), (for the period 1981089?).

Di fference in child mortalit)y
intervention and control group was 54% (p<0.001), (for the period-19
19897?).
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Bangladesh, 199271)
Beforeafter with controls (2 years
before and 2 years after).
Demographic surveillance and
verbalautops

India, 1978272

Beforeafter with control (1 year
before and 3.5 years after).
Longitudinal HH surveys

CHW provide IM procaine
penicillin

Family health workers (not
specified if nurse or CHW)
provides vaccine, treatment (not
specified) and nutrition services

A Child Mor
A Pneumoni g
child mortality

A I nfant
A Chorthlity m

md

A Pneumonia specific child mort
intervention area and by 6% (p>0.05) in the control area.
A Differences in infant mortali

than in the control up for the period 1970973 (p=0.005).
A Differences i ndamd@ydaretlife was loweain ¢
the intervention group than in the control group for the period-1973
(p=0.025).

Tanzania, 1986

Included in first systematieview

Pakistan, 1990

Included in first systematic review

Philippines, 1998273
Beforeafter study with control:
Demographic surveillance and
verbal autopsy

Midwife provide treatment

A Child Mor

A Ov ehildanbriality rate reduced by 13% and 10% and overall inf
mortality rate reduced by 20% and 0% from baseline to end of projec|
the intervention and in the control group (p value not available).

A Pneumonia speci f-breducedy28% and 10%
(p=0.07) and Pneumonia specific infant mortality reduced by 30% an
1% from baseline to end of project in the intervention and in the cont
group (p value not available).

India, 1990

Included in first systematic review

Nepal, 1991274)

Before After study (3 Years).
Control group became interventio,
in 2"dyear. Demographic
surveillance and verbal autopsy.
HH survey

CHW provide cetrimoxazole as
first line and chloramphenicol as
second line.

A Appropri g
and treatment.

A Child Mor

A 80% of children were appropr.i
A Overall child mortality rate
RR=0.72 (95% CI 0.63, 0.82, p=0.02).

Bangladesh, 1992

Included in first systematic review

Nepal, 1989

Included in first systematic review. Not included in the retalysis (naontrol)

Indonesia, 1998275
Before-afterwithout control
(baseline and 2 years after).
Demographic surveillance and
verbal autopsy. HH surve

Tanzania, 1986

CHW provide ARI treatment (not
specified)

A Care seek
behaviour.
A Child Mor

A Pneumoni g

infant mortalit

Included in first and second systematic review

A Reducti on i nraditienal kdalergfrom 52r3% to BY.5
A Child Mortality reduced by 67
A Pneumonia specific infant mor

intervention.
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Nepal, 1989

Included in first systematic review

India, 1990

Included in first and second systematic review

Pakistan, 1990

Included in first and second systematic review

India, 1991276

Beforeafter with controls (baselin
and 2 years after).

Demographic surveillance and
verbal autopsy.

CHW provide amoxicillin or ce
trimoxazok (plus vaccination and
education).

A Appr eamentg
A Cchild Mor
A Pneumoni g
infant mortality

A Appropriate treatment was 5709
pneumonia.
A Cchild Mortality was higher in

group at the beginning of the study (p8®) and were similar at the end
of the study (p>0.05Possibly due to measles vaccine

years. Demographic surveillance
and verbal autopsy.

sulphametoxazol

No statistical differences in
Nepal, 1991 Included in second systematic review
Bangladesh, 1992 Included in first and secorgystematic review
India, 1993(277) CHW and medical officerwere | A Pneumoni §A Reductions in pneumonia speci
Before after without control. 3 trained to providédmpicillin and | child mortality 0.38, 1.59.

Philippines 1998

Included in second systematic review

India, 1978 Included in second review
Tanzania, 1986 Included in all previous reviews
India, 1987 Included in firstreview

Nepal, 1989 Included in first and third reviews
India, 1993 Included in & systematic review

China and Fiji, 199%278)

Training of doctors and education

APrompt are seeking

Alncreased by 75%

RCT, HH surveysl year

signs of disease and seeking carg
(and health workers received

training on management as well)

Post study without controls. of mothers behaviourif pneumonia| A Al most 100%
Demographic surveillance and symptoms A Reductions in infan@) and chil
records. 3 years A Use of an
pneumonia
A Pneumoni ¢
child mortality
Malaysia, 1996279 Mothers trained in identifying A IncidencdA Higher reductions on incidengd

pneumonia.
A Pneumoni ¢

child mortality

group (p<0.05)
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Bangladesh, 200@80)
Beforeafter with contral
Demographic surveillance, GIS
years

CHW were trained to provide
treatment (not specifiedhich one)

A Under 2
pneumonia related
mortality

A Under 2 mortality was 54% | oy
characteristics between intervention and control area were different).

Bangladesh, 2008.96)
CRT, 7 years (2 before and 5
after). HH census and periodic

IMCI strategy: CHW provide
IEC messages and health facility
staff provided treatment

A child
A child
related mortality

Mo 1
pn ¢

A Reductions in chil d4md43Yimthei t y
intervention group.
I ncrease in pneumonia related

HH surveys 1.94) in the intervention gup
India, 1990 Included in all previous reviews

Nepal, 1991 Included in all previous reviews

India, 1991 Included in third review

Bangladesh, 1992

Included in all previous reviews

Pakistan, 1990

Included in all previous reviews

Philippines, 1998

Included in 24 and 39 review

Zambia, 2010

Included inAnnex1.

68.2% of children classified with nesevere pneumonia in the intervention arm (using ARI timers) and 13.3% in the control arm (wit
ARI timers) received early and appropriate treatnfBit 5.32, 95%CI 2.18.94).

No enough power to detect an effect on mortality.

Pakistan, 2012281)

Cluster RCT,

Censuscommunity registrie2
ears

India, 1987(282)
Beforeafter with control. HH
surveys. 2 years

Lady health workers (community
nurses) providdmoxicillin for 5
days versus one dose of another
antibiotic and referral

Nurses and CHW provide ORS

ATreatment failure

AcCasefatality rates

A Risk diff @ilue wasB.2% 9950k 3T&613t3%)

A Lower in i(t®)vention areas

Thailand, 1988283

CHW provide ORS

A Knowl edg¢g

AKnowledge of ORS increased in intervention area by 88.7% (34.4%

Beforeafter with control. HH A Use of OFH control group)
survey. 7 months A Use of ORS increased in inter
group)

Nepal, 1989 CHW provide ORS A Cchild didA Reduct i o relatedchildmoaality: RR @28 (95%Cl 0.07
related mortality 0.91) after the intervention.

Bangladesh, 200@284) CHW provide ORS+zincversus | A Use of ORA 75% and 50% use of ORS in the

Cluster RCT, HH survey. 2 years. ORS A Use aidgs afA 13% versus 34% use of antibig
A Seeking d (p<0.05)
elsewhere Lower seeking care elsewhere

Mali, 2006(285) CHW and government prescribing A Us e o f z i| Efforts needed on integration of interventions

Before-after with controls.
HH survey, 2 year

zinc versus only government
prescribing zinc
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Mozambique, 2007286) CHW provide health education |A | nfant anfA Infant and Child mortality hi
Beforeafter, without control (+ other components of the IMCI | mortality compared to national and provincial data
Census, registers. 3 years strategy) AcCare seeking A I mproved ORS
behaviar Al mproved family and community
A Use of OF
A Vaccinati
breastfeeding
knowl edgesé
India, 2008(287) CHW and government given A Use of OHA Higher use of ORS in the integ
Cluster RCT, HH surveys, 1 yeall ORS+zinc versus ORS A Use of anfnA Lower use of antibiotics in t
A Seeking dA Lower seeking care el sewhere
elsewhere A Lower diarrhoea prevalence ir
A Diarrhaed
Bangladesh, 200896 IMCI strategy: CHW provide A Cchild MofA Reductions in chil d4md4}imthei t y
CRT, 7 years (2 before and 5 IEC messages and health facility | A Chi | d di g intervention group.

after). HH census and periodic
HH surveys

Tanzania, 19862898

staff provided treatment

Included in previous reviews

related mortality

Il ncrease in rel at ed

2.11) in the intervention group

pneumoni a

The Gambia, 199289) Before Primary health care A Cchild MofdA No differences
after with controls (1 year before
and 3 years after): verbal autopsy
clinical survey of cohort of
children
Kenya, 2001 Included in systematic review 2014nnex1
Only 58% of child received appropriate treatment
Senegal, 2007290 CHW provide Cotrimoxazole A Cchild cldA 92 % of children were correct
Post study without controls (1 AAppr orpatmertt{ A 97 .7 % of suspected pneumoni g

year). CDD registers

88% of severe pneumonias were referred;
88% of cases were follow up on thé & 4" day.

Ethiopia, 2006194)

Post study without controls:
suveys (9 years), registers,
interviews, FGD and simulation
cases (1 year)

CHW provide cotrimoxazole, CQ
SP, tetracycline eye ointment;
ORS; paracetamol; vitamin A

A Carers Kr
A Child man

A 39% and 92% of carers recogni
breathing as signs of pneumonia in 1997 and 2006. 94% knew at lea
childhood danger signs in 2006.

Seeking care for cough and difficult or rapid breathing

increased from 30% in 1997to 84% in 2006.

A 32/40 CHW scored above &0the ¢
management of the 3 diseases.
Uganda, 2006291) Skills after training for diagnosind A C h dlalssification A 71% of the as stblyenthstmintirem thegalde v
Post study without control {2day | pneumonia standard;

after training). ObservatierCDD

The sensitivity of CHW classification was 75% and the specificity was
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performance versus gold standart 83%.

(mean rate between two

researchers), FGD

Kenya, 2006, 2007249, 292 293) | CHW provide treatment for AComparisonfA 34.3% and 50.7% of treatment

Post study without control (5
years). CDD Registries and
observation

evaluation methods:
hospital observations

malaria, diarrhoea and suspecte
pneumonia (SP, ORS, co

registries. Observation overestimate the quality of care provided: hos
minus community=16.4 (95%C}25.6,-7.1).

trimoxazok and Vit A). versus registrig¢293). A The 1 ongi t u2002)nsholved§9.4%diappfofriat® 7
Appropr i g treatment.
treatmen{249) Al n 2001, -relatad faztors (eefieshierdraining, supervision,
AFact ors ag CHW selection process, medicine supplies and guideline flijolvas
CHW adherence to not associated with guideline adherence.

guideline$292).

Zambia, 201q167)

Included in Annex 1.

68.2% of children classified with nesevere pneumonia in the intervention arm (ugiRd timers) and 13.3% in the control arm (withou
ARI timers) received early and appropriate treatment (RR 5.32, 95%G82919.

No enough power to detect an effect on mortality.

Uganda, 201(P94)

Post study without control {Sday
after training). Part of a RGT68
245). Observation

Included in Annex 1.
96% of adequate use of timers and RDT. 87% adequate in classification. 96% with +RDT received antimalarials, 40% we&tthiiagt b
(gold standard) received antibiotic and 91% with both were prescribed both medications.

Uganda, 201@44)

Included in Annex 1.

100% of febrile children received ACT in the ACT only group and 98.5% in the ACT+ amoxicillin group.
81.7%of children with fast breathing received amoxicillin. 12% of children withoubfasthing received amoxicillin.
Poorest quintiles used more HBC than least poor

Zambia, 2012175). Part of
RCT(167). Registries (1 year)

CHW distribute ACT and ACl assi ficgdA 1200% of cases appropriately classified.

Amoxicillin using RDT AAppropriatt A Appropri atidOO%ofemEsbdee nt i n 94
A ®dk of drugs A Over 98% stocks of RDTs, amoX
AAdverse eyA Minor adverse events.
AResolved dqA Most febrile chil dresultsrecodedethiftery

being treated with an antipyretic alone.
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Annex4. Sampling

Regions Districts implementing HBC First stage: 2 districts selected Second stage: Four clusterg
per area using PPS per district selected using PPS
Northern East area East Mamprusi Dagbiribcari A
Region Kpandai Kolinvai A
Nanumba South Samini A
Nanumba North Gurugu
Zabzugu/ Tatali
Yendi
Gushiegu Bubruni
Saboba Saboba Kpalba
Cheperoni Lower butune
Bunkpurugu Yonyo M-ninkondo
East mamprusi
Central area: East Gonja Kakrunji
East Gonja NbawdoNo.2
Tamale south Water works
Tamale central Dabogshei
Tamale North
Tolon Kumbugu Tolon Kumbugu Tolon
Saveligu Nanton Kpendua
Karaga Zantani
West Mamprusi Zangbalun
West area Sawla Tuna Kalba Gbinyiri
West Gonja, Gurunyiri
Central Gonja, Kulmasa
Bole, Soma
SawlaTunaKawla
Central Gonja Agunatupe
Kopedeke
Kpenjipe
Morokura
Volta North area: Krachi east Yariga 1
Region Krachi east and Ayisu Kra
KrachiWest Avyirafie Battor
Nansu
Sabaja
KrachiWest Onaninja
Ankaase
Nkenkyene

Central area:
Hohoe municipality
Jasikan

Hohoe municipality

Likpe Kukurantumi
Alavanyo Agoxoe
Fodome Amele
Lolobi Ashambi

Dzoku
Jasikan Oseikrom
Gabusu village
Apenkwa
South area* Ketu North** Torfoe
North Tongu, Tamekope
Akatsi, Atitteti
Keta Agorvie
Ketu North Blah
Venu kope
North Tongu MAFI ZONGO

Mafi Atitekpo
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Annex5. Supporting datéor Table 27. Effect and cost for malaria diagnosis and
treatment under HBC and CHPS strategy in the Volta and the Northern Regions

MALARIA
Volta Region Northern Region
Variables HBC CHPS HBC CHPS
Number of eligible children for treatment 75 47 6 197
Number of norcomplicated malaria cases 70 40 5 183
Number of norcomplicated malaria cases treated with ACT 17 7 1 26
Number of norcomplicated malaria cases treated with ACT or quinine 17 8 1 57
Number of norcomplicated malaria cases treated witbmpt ACT or quinine 12 1 1 43
Number of no malaria cases treated with antimalarial 1 1 0 3
Number of no malaria not treated with antimalarial 4 6 1 11
Number of cases treated according to protocol (ACT or quinine) 21 14 2 68
Number of cases treatedccording to protocol (prompt ACT or quinine) 16 7 2 54
% of cases treated according to protocol (ACT or quinine) 0.28 0.30 33.33 34.52
% of cases treated according to protocol (prompt ACT or quinine) 0.21 0.15 33.33 27.41
Cost per malaria treatment* 4.96 9.52 9.37 8.03

*Source: Table 26
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Annex6. Supporting data for Table32Effect and cost for diarrhoea diagnosis and
treatment under HBC and CHPS strategy in the Volta and the Northern Regions

DIARRHOEA
Volta Region Northern Region

Variables CHPS HBC CHPS
Number of eligible children for treatment 90 61 8 228
Number of diarrhoea cases 38 31 4 86
Number of diarrhoea cases treated with ORS (or referred) 4 6 1 8
Number of diarrhoea cases treated with zinc (or referred) 6 6 1 3
Number ofdiarrhoea cases treated with ORS and zinc 3 0 0 0
Number of o diarrhoea cases treated with ORS 3 1 0 8
Number of m diarrhoea cases treated with zinc 4 3 0 0
Number of nadiarrhoea cases treated with ORS or zinc 7 4 0 8
Number of o diarrhoea cases not treated with ORS 49 29 4 134
Number of o diarrhoea cases not treated with zinc 48 27 4 142
Number of m diarrhoea cases not treated with ORS or zinc 46 26 4 134
Number of cases treated according to protocol (ORS and zinc) 49 26 4 134
Number of cases treated according to protocol (ORS) 53 35 5 142
Number of cases treated according to protocol (zinc) 54 33 5 145
% of cases treated according to protocol (ORS and zinc) 0.54 0.43 0.50 0.59
% of cases treated with ORS 0.59 0.57 0.63 0.62
% of cases treated with zinc 0.60 0.54 0.63 0.64
Cost per diarrhoea treatment (giving zinddRS* 0.88 7.25 8.36 5.55

*Source: Table 26
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Annex7. Supporting data for Table 29. Effect and cost for suspected pneumonia
diagnosis and treatmenhder HBC and CHPS strategy in the Volta and the
Northern Regions

SUSPECTED PNEUMONIA

Volta Region Northern Region
Variables HBC CHPS HBC CHPS
Number of eligible children for treatment 87 61 7 228
Number of suspected pneumonia cases 25 9 1 15
Number of suspected pneumonia cases that received amoxicillin (or referred) 7 1 0 3
Number of suspected pneumonia cases that received amoxicillin or cotrinecaizeferred) 7 1 0 4
Number of o suspected pneumonia treated with amoxicillicarimoxazog 6 9 0 50
Number of o suspected pneumonia not treated with amoxicillin or cotrimogazol 56 43 6 163
Number of cases treated according to protocol 63 44 6 167
% of cases treated according to protocol 0.72 0.72 0.86 0.73
Cost pe suspectegpneumonia treatment* 1.3 7.45 8.50 6.73

*Source: Table 26
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Annex8. Household survey questionnaire

RNASSESSMENT OF THE MALARI A, DI ARRHOEA AND PNE
CARE STRATEGY I N THE VOLTA AND NORTHERN REG

Household Survey

Questionnaire for caregivers of children under five

2014

The objective of this questionnaire is to collect information on the knowledge of caretakers about
the existence of the HMMAD programme at the communities, its utilization and their satisfaction
when using the programme.

Household ID:

INFORMED CONSENT

Introduction and interview goal:

Good morning. My name is

I work with the Ghana Health Service. We are here today to discuss your possible participation in a
study that will help us improve the health of people in Ghana.

Malaria, diarrhoea and pneumonia are important causes of disease and deaths in your district. The
Ghana Health Service started a programme called HOME BASED CARE to help you treat your
child with fever and/or diarrhoea at the community, so you do not need to travel long distances and
you can get good and quick treatment for your child. We would like to know how this HOME-BASED
CARE programme is working at your community and understand how we can improve it so your
kids are happy and healthy. For that, we are carrying out interviews with people that have a young
child who was sick in the previous 2 weeks.
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Procedures: Your participation in this study is entirely voluntary and no one will be penalized if you
decide not to participate. If you are willing to participate, we will ask you a few questions on what
you do to treat malaria, pneumonia and or diarrhoea. You are free to ask questions and to end this
interview at any time. The interview will last approximately 15 to 20 minutes.

Risks: This study bears no risk for you or your family members. You may feel uneasy while
explaining how you treat mal ar i a, yphorest ensweisare and o
important for us and will permit us to know how best the programme can help you to stop malaria,
pneumonia and or diarrhoea affecting your child. Please remember that you do not have to answer

any questions that make you feel uneasy.

Benefits: If you participate in this study, you will help us find ways to improve access and use of
malaria, pneumonia and or diarrhoea treatment services and these interventions can ultimately be
used to improve the health of the whole community.

Confidentiality: Any information discussed will remain strictly confidential. Your name and the name

of your family will not appear anywhere. To keep your anonymity, we will use a code rather than

your name. We will keep the records in closed files and only the survey personnel will have the

permission to access them. Your name and other identifying information will not appear in this
studybdbs report. The results of this interview wil
respondents.

Right to refuse or to withdraw from the study: As previously stated, you are free to participate in the
study or not. If you do participate, you are free to change your mind and decide not to participate
further at any time. Your choice to participate in this interview or your refusal to answer some
questions will not be told to others.

Contact Persons: At any moment, if you have questions concerning this study or if you think that
this study has caused damage to you, you may contact Mrs. Hannah Frimpong (Tel: 0243235225)
or Mrs. Abena Kwaa Addai-Donkoh, (Tel: 0244712919) from the Research and Development
Division of the Ghana Health Service. Here is the telephone number to dial if you have any
questions regarding your rights related to your participation in this study. (Hand the interviewee the

study manager 6s and ERC administrator names and te

Do you want to participate in this study? [IF YES]: Il &dm going to read a decl
you agree, | will ask you to sign this sheet to confirm your agreement.

DECLARATION OF CONSENT: Please sign below once you have read this sheet (or you receive
explanations) and:

1. You know the reasons and subject of this study
2. You know the risks and benefits related to participation in this study
3. AND you have chosen to participate in this study on your own
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Name of the interviewee Signature of the interviewer Date

(or legal representative) (or legal representative) or thumb
printing
Name of withess Signature or thumb printing Date

| have explained the aim of the project to the interviewee. To the best of my knowledge, this person
understands the goal, procedures, risks and benefits of this project.

Signature of the interviewer

Name of the interviewer Date

Signature or thumb printing

Name of witness Date

NOTE: This consent form, along with the original signature, must be saved in the files by the senior
researcher.
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FORM ID

Home Based Care assessment study

N+ F Dodowa Health Research Centre
2 % ) LSHTM

Your H=slbli- Dur Congern

Unique ID:
(region code, Interviewer code and serial number):

Section 1. IDENTIFICATION (CIRCLE CORRECT ANSWER(S) WHERE CHOICES ARE PROVIDED)

I nterviewer s Name Interviewer Code Date of interview
Supervisords Code Fi el d Edi | DataEntry Clerk Code
Date Date Date
District

District code
Town/Village

Town/Village Code

EA code:

Cluster number:

Section 2. CARE GIVER INFORMATION

1. Is the respondent: Male 1
Female 2

2. How many children under five
living in this household had
fever OR diarrhoea OR Number of children
cough/fast-difficult breathing
in the past 2 weeks?

3. IF MORE THAN 2 SICK Name of the Child
CHILDREN UNDER-5 IN
HOUSEHOLD, BY LOTERY
(Pick 1 from a number of pieces
of paper with a number on it
linked to a specific chi)d

4, Relation to child NAME Mother
Grand Mother

Father
Other relative

A WNPE

(Specify:

5. Age of respondent

Age in years

6. Marital status Single
Married
Separated
Widowed

A OWNPE
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Divorced

Co-habited

Other

Speci fyé.

~N o ol

What is  your
education level?

highest

Primary
JHS/Mid
SHS/Sec
Techical/Commercial/ Vocacional

Tertiary

Non Formal education

None

Other

Speci fyé.

O~NO U WN P

Can you read in

(MULTIPLE QUESTIONS)

Ewe

Twi

Ga

Dagbani

Fanti

Other
Specifyééeéeeaeeeaeeeeee.
No, | cannot read in any language

English

~NOoO O WN R

What is currently your main
occupation?

Farming

Artisan

Trading
Government worker
Apprenticeship
Housewife
Unemployed

Other

Speci fyé.

O~NO U WN |00

10.

What is the main occupation
of the head of household?

Farming
Artisan
Trading
Government worker
Apprenticeship
Housewife
Unemployed
Other
Specify é......6éé¢é¢
Do not know

~NOoO O~ WNBE

98

11.

What is your religion?

Christian

Traditional African Religion
Islam

Athiest

Other

Specifyéeée é....... é.

absrwN -
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Section 3: SEEKING CARE FOR FEVER, COUGH/DIFFICULT IN BREATHING OR DIARRHOEA

| WILL NOW ASK YOU SOME QUESTIONS ABOUT YOUR CHILD (NAME) WHEN HE/SHE WAS SICK

12. How old is the child Years I:I
(NAME)?
Months I:I:
(please, verify with
any documentation) Date of birth
13. Is (NAME) male or Male | 1
female? Female | 2
14. What signs and Y N
symptoms did (NAME) Fever 1 2
have? Chills 1 2
Sweating 1 2
(Ask for each of the Fast Breathing 1 2
symptoms) Head ache 1 2
Body ache 1 2
Not eating 1 2
3 or more stools per day 1 2
Blood in the stools 1 2
Cough 1 2
Noisy breathing 1 2
Difficulty in breathing 1 2
Breathing fast 1 2
Vomiting 1 2
Very pale skin 1 2
Unconscious 1 2
Convulsions 1 2
Other (specify): 9
Not sure
98
15. Did you seek care for IF YES, SKIP
(NAME)? TO Q17
16. Why didn't you care for Waiting for fever to lessen 1| SKIP TO Q36
(NAME)? Waiting for diarrhoea to lessen 2
Didn't seem ill enough 3
No money for treatment 4
(Multiple responses) No money for transport 5
No time 6
Already had medicines in the household 7
Previous bad experience
Didndédt know 8
Other 9
Specify: 10
Don't know
98
17. Where did you first CHPS compound 1
seek care for (NAME)? Health Centre 2
(23t facility/provider) Hospital 3
Traditional healer 4
Community Based Agent 5
Licensed Chemical Seller 6
Drug peddler 7
Private Health facility 8
Other 9
Specify:
Don't know 98
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18. How long after the Same day 1
fever/diarrhoea/cough Day after 2
or difficulty breathing Two days after 3
started did you first 3to 7 days 4
seek care from this More than 7 days 5
provider for (NAME)? DON't KNOW ...oeeeiiiiiieiiiie e 98

19. How did you get to this Walking 1
first provider/ facility Public transport 2

Community assisted transport 3

Ambulance 4

Other. 5

SPECHY it 98
Donodt

20. How much time did you Less than 15 min 1
spend in travelling to Between 15 min- 30 2
seek care (going and Between 30 min-1 hour 3
coming back home) at Between 1 and 2 hours 4
this first facility/provider Between 2 and 3 hours 5
you visited More than 3 hours 6

Other 7
SPECIHY ..t 98
Donodt

21. For how long did you Less than 15 min 1
stay at this first Between 15 min- 30 2
facility/provider you Between 30 min-1 hour 3
visited (waiting and Between 1 and 2 hours 4
attending your child) Between 2 and 3 hours 5

More than 3 hours 6

Other 7

SPECIHY..eviiiiiree e 98
Donodt

22. How much money did Cost GHcedis:
you spend on travelling
to this first provider Not sure: ééééééeéeos
(going and coming
back home)

23. How much money did Cost GHcedis:
you spend buying food
while in the Not sure: éééééééos
facility/provider?

24, Were there any other YES e 1 IF NO OR
costs involved at the NO e 2 NOT SURE,
facility/ provider Not sureééeéé&ééeeé&. 98 SKIP TO Q26
(excluding buying
drugs)?

25. What costs? Paying for attending my chil dé

Paying for the | abééééeeéé. 2
Paying for the NHI Séééeeéé. 3
Ot her ééééeéeééeeéeéeéee. . 4

Specify

Not sureéééééééééé. . é.98

26. Did you seek care for YES i 1 IF NO OR
(NAME) &'s NO ceieee ettt 2 NOT SURE,
fever/diarrhoea/cough NOt SUIE ...eeeeiieeiiiiieieee e 98 SKIP TO Q36

or difficulty breathing
anywhere else?
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27. Where was the second | CHPS compound....................... 1
place that you sought Heal th Centtr&.éééé?2
care for (NAME)? Hospital éééé&.&€éé 3
(2nd facility/provider) Traditionalheal er é .66 € ¢éé
Community Based Agent............ 5
Licensed Chemical Seller ........... 6
Drug peddler...........ccccoeeeeninnnnnn. 7
Private Health facility .................. 8
Other.....coooiiiiie 9
Specify:
DoN't KNOW ......ceevvivieeiiiieeiine, 98
28. Why did you seek care | Not getting better........................ 1
elsewhere for (NAME)? | Symptoms getting worse ............ 2
To buy/get medication ................ 3
[©]1 1= SRR 4
Specify
29. How did you get to this Walking 1
second provider/ facility Public transport 2
Community assisted transport 3
Ambulance 4
Other. SPECITY....coiiiiiiiie e 5
Donét 98
30. How much time did you Less than 15 min 1
spend in travelling to Between 15 min- 30 2
seek care (going and Between 30 min-1 hour 3
coming back home) at Between 1 and 2 hours 4
this second Between 2 and 3 hours 5
facility/provider you More than 3 hours 6
visited Other. SPECITY....cceiiiiiiie e 7
Donodt 98
31. For how long did you Less than 15 min 1
stay at this second Between 15 min- 30 2
facility/provider you Between 30 min-1 hour 3
visited (waiting and Between 1 and 2 hours 4
attending your child) Between 2 and 3 hours 5
More than 3 hours 6
Other 7
SPECITY et
Donodt 98
32. How much money did Cost GHcedis:
you spend on travelling
to this second provider | Not sure: ééééééeééas
(going and coming
back home)?
33. How much money did Cost GHcedis:
you spend buying food
while in the Not sure: ééééééeééos
facility/provider?
34. Were there any other IF NO OR
costs involved at the NOT SURE,
facility/ provider sureeéééeéeé. . ée.98 SKIP TO Q36

(excluding buying
drugs)?
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35. What costs? Paying for a
t

Paying for bhééeééeéeéeeée. .2

Ot heréééeéééeeéeééee. .. . 4
Specify
Not sureéééééééeééée. . é.98
36. Did (NAME) take drugs | YES ..ccooiiiiiiiiiieieiiiiieieee e 1 IF NO OR
for the NO . 2 NOT SURE,
fever//diarrhoea/cough Her bal medi cati onéééeéeésl or herbal
or difficulty breathing? NOt SUI€ ..vvvveeeeeiiciriiee e 98 medication,
SKIP TO Q65
37. Who suggestedtotake || asked for drugsééééeééeééeééeé. é
these drugs? They were offered by the provi
Ot her. Specifyéééeéeéééeeéeéeééeeés

Not sureééééééééééééééé. é98

38. How long after the Same day .....occeeeevieieinieeen
fever/cough or difficulty | Day after.............
in breathing/diarrhoea Two days after

started did (NAME) Three or more days .................... 4

take these drugs? More than 7 daysééeéeéeé. 5
DON't KNOW ....ccvvverieeniiiciiee e, 98

39. What drugs did

(NAME) take for the Drug | Name Facility

fever/cough or difficulty code code*

in breathing/diarrhoea Drug 1

and from where? Drug 2

(Include any drugs that Drug 3

were from self- Drug 4

medication and/or from | "pryg 5

a health care provider) Drug 6

Donodt 98

Ask if they keep the
packages of drugs
taken. Show examples
of drugs

RECORD THE DRUG
CODE AND NAME
AND FROM WHERE
THESE DRUGS
WERE TAKEN.
Please, see list below:

*CODES FOR THE FACILITIES/PROVIDERS

HealthCentreéééééééécéécéécéééééecécécéeé 2
Hospital ééééééééééééeééeéceeeececececeé 3
Traditional healeré. .. ééééééééécécééeecéeeeeecsd

Community Based Agent ééééééeéééeécééeecéeééeée. b

Drugpeddleré ¢ 6 6 6 6 6 6 6 6666 66666666666 . .7
Healthf aci | ity (private)ééééééecééccééccééds
Left over drugééééécééecééccééccééécéd. 669

Dontknowé é é é ¢ ééééééééééééééééééé. . 98

GO THROUGH THE LIST IN Q37 ABOVE AND ANSWER THE NEXT QUESTIONS
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40. What was the first drug | Drug code:........ccccvveeeennnns
that (NAME) took? |:|:|
(CROSS CHECK NOt SUI€ ..vvvveeeeeeiciiieiee e 98
WITH Q37)
41. How long after the Same day ......cceeeeeriirennee e 1
fever/diarrhoea/difficult | Day after.........cccocovvirieeeiniinenns 2
y breathing began did Two days after.........ccceeeeiviieenne 3
(NAME) start taking Three or more days ..........ccoeee.nee 4
this first drug? DON't KNOW ....viiieiieeeeeeeeeeeeeenn, 98
42. How many times aday | Times perday:......ccccccceeevevnnnnenn.. I:I
did (NAME) take this NOt SUI€ ..vvvveeeeeiiciriiee e 98
first drug?
43. How many tablets or Dose each time: ..........ccoeevnnnee.
spoons or injections did
(NAME) take each NOt SUIE ...eeeeieeeiiiiiee e 98
time? Type:
CIRCLE THE TYPE Tabletééeééééeééée. 1
OF DRUG Tea Spoonééééeéécée
I njectionééééééeecé. é3
(1 TEA SPOON=5ML) Rectal éééééééééés
44, How many days were Number of days: ........coccevevrnnennn. I:I
you asked (NAME) to NOE SUI€ ...eeeviieeeiiee e 98
take this first drug?
45. How many days did Number of days: .......cccccevevnineeen. Jr:—gl
you take this firstdrug? | St i I | taken the éeéeéon
NOt SUI€ ....eeevieeiiiiieeeee s 98
46. Did (NAME) take all the | YeS .....ccoociieiiiiieeeiee e 1
prescribed/purchased NO e 2
tablets or syrup of this Still taking the drug .......cccceevneee. 3
drug? NOt SUIE ...oviiiiieieiiiieiee e 8
47. Did you buy the drug? YES i 1
NO e 2
NOE SUIE ... 8
48. How much did you pay | Cost Ghana Cedis
for this drug? NOL SUFE ..o 98
49, What was the second drug that (NAME) took? Drug Code:......ccovvvvieniiieeaiiieees |:|:| IF NO
(CROSS CHECK WITH Q37) NOt SUME...oouviiiiieiiieiiee e 98 OTHER
No ot her drugéééééé ) DRUG, SKIP
TO Q65
50. How long after their fever/diarrhoea/difficulty Same day .....ccccevveiiiiieeeeeei, 1
breathing began did (NAME) start taking this Day after.........ccoeevieeiieiiiiin, 2
second drug? Two days after..........cccceeeeennnns 3
Three or more days........ccc.cco..... 4
Don't KNOW.......coocvvivieiieee e, 8
51. How many days were you asked (NAME) to Number of days: ........cccceeevivveennns I:I
take this second drug? NOt SUI€..ueevieeeeiiiiiieieee e 98
52. How many days did you take this second drug? | Number of days:.........ccccceeeeeinnne |;|
Still taken the
NOt SUre......eeiie 98
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53. How many tablets or spoons or injections did Dose each time:..........ccoeevvnnenn.
(NAME) take each time?
CIRCLE THE TYPE OF DRUG NOL SUE...coviiiiiiiiiceiec e 98
Type:
Tabletéééeéeéeéeeéee. 1
Spoonééééeéeéeéeéee
I njectionéééééeeéé. é
Rectal éééééééééé. 4
54. Did (NAME) take all the prescribed/purchased YES ittt 1
tablets or syrup of this drug? NO.coeieecce e 2
Still taking the drug..................... 3
NOt SUI€....eviiiiiiiiiiieeeee e 98
55. Did you buy the drug? YES ittt 1
NOL .t 2
NOt SUM€.....eveiiiiiiiiiiiiiiiiiiiiiiiiiie 8
56. How much did you pay for this drug? Cost Ghana Cedis
NOE SUre.....euiiiiii 98
57. What was the third drug that (NAME) took? Drug Code:......ccovvvvieiiieeiiiieees IF NO
(CROSS CHECK WITH Q37) NOL SUE...covviiiiiiiiiceee e OTHER
No ot her DRUG, SKIP
TO Q65
58. How long after their symptoms began did Same day ......ccoceeeviieeeiiiiee e
(NAME) start taking this third drug? Day after........ccc........
Two days after..........
Three or more days
Don't KNOW........ccuvvvevieeeiiiiiee.
59. How many days were you asked (NAME) to Number of days: .......ccccceovivnnnenn. I:I
take this third drug? NOt SUI€...eeviieeieiiiieee e 98
60. How many days did you take this third drug? Number of days: .......cccceovevnnnenn.
Still takermétere®
NOt SUr€......eeeiiiiie 98
61. How many tablets or spoons or injections did Dose each time:.......c.cccoounnneeen.
(NAME) take each time?
CIRCLE THE TYPE OF DRUG NOt SUME...oouviiiiieiiieiiee e 98
Type:
Tabletéééeéeéééeéé. 1
Spoonééeééééecéécé?
I njectionéééeéééeé. éji
Rectal ééééééééeéée. 4
62. Did (NAME) take all the prescribed/purchased
tablets or syrup of this drug?
Still taking the drug............c........ 3
NOL SUMe.....covviiiiiiieeeeeeeii e 98
63. Did you buy the drug? YES ettt 1
NO..coii e 2
NOL SUMe.....covviiiiiiieeeeeeeii e 98
64. How much did you pay for this drug? Cost Ghana Cedis
NOt SUr€......eiiiiiie 98
65. Did (NAME) have a blood test for YOS ittt 1 IF NO, SKIP
malaria? NO. et 2 TO Q71
NOt SUr€.....eeiiiie 98
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How was the blood taken? From the finger/ heel
Using a sy¥riérmgeeé
Not sureéééééééeé.

Did (NAME) have the malaria test before taking
drugs?

Where did (NAME) get the malaria test done? CHPS compound..........ccccccvnneee. 1

Heal th Centréeéé&ééée
Hospital éééeéeéeéeceée3sl
Traditional é.éal dr é.

Community Based Agent............ 5
Licensed Chemical Seller........... 6
Drug peddler .........cccceeeeviinnnnenn. 7
Private Health facility................... 8
Other ..., 9
Specify:

Don't KNOW........ccuvvvevieeeiiiiiee. 98

What was the result of the malaria test? POSItIVE ... 1 SKIP TO Q71

Negative .........ceevvieeeiiiiee i 2
Don't KNOW......cceevvieeniiiieeiiiennnn 98

Why didnét (NAME) have|Didndét think féevler
malaria? Confident it was malariaé ¢ é . . . 2
Dono6t havéeé éngécérée y3
Dondt know wher4e to
Wasndét offer.éd. onb é ¢
Did not seekééar é¢ééq¢
Otheré é¢ééééééééeeée. .. 7
Specify:

Donot knowééééééééé:q

How is (NAME) now? Fine, he/she recovered............... 1
Still sick
'l again/ nék.wéillI3ne;q
He/ she di edé&éé.é.é.é4
Ot her éééeécéeeeéeé. . . 5
Specify:
DoNn't KNOW......cocovviiiiiiiiiiiiieenn 98
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Section 4. EXPERIENCE WITH COMMUNITY BASED AGENTS AND OTHER HEALTH

PROVIDERS

THE GHANA HEALTH SERVICE IS TRYIG TO IMPROVE THE TREATMENT GIVEN TO CHILDREN UNDER FIVE.

I WILL ASK YOU NOW SOME QUESTIONS ABOUT YOUR EXPERIENCE WHEN CONTACTING COMMUNITY
BASED AGENTS AND ANY OTHER HEALTH FACILITY VISITED DURING THIS LAST 2 WEEKS

72. Have you ever sought care for Yes | 1
(NAME) during last 2 weeks? No | 2
Not sure | 98

yes,
Skip
to

Q74

73. | do not know what CBA are
If no, why you did not go to the There are no CBAs in my community
CBA this time to seek care for CBA had run out of stock with that drug
your childés il |l i Cannot afford the CBA drug
Does not like the CBA drug
Does not like the CBA service
The CBA is not competent
Prefer to go to the health facility
Other

O©CO~NOOOTAWNPE

W)
o

S

o
-
©
oo

Skip

Q92

74. If yes, can | confirm if you went to
a Community Based Agent (CBA) Yes
to seek care this time for your No
chil dés firstdptio?s s ¢ Not sure

[{e]
N -

If no,
not

sure
skip

Q76

75. Why did you go to the CBA this A relative /friend recommended it
timet o seek care f Close to me
illness as first option? Flexible opening hours
That is where | usually go to
Competent nurses
Competent doctors

Better infrastructure

Always drugs

Other

O©CoO~NOOOT, WNPE

O
o
]
o
—
©

76. Were you satisfied with the service Very satisfied
received when you first went to Satisfied
seek care for (Name) illness? Not very satisfied
Absolutely not satisfied

Not sure

©

77. If not or absolutely not, why? Drugs not available
Drugs not affordable

Drugs not free

Have to travel long distances

| do not have time to work or to do other things
Time to ask for advice and treatment is not flexible
Staff not professional

Staff is rude

Staff do not explain anything

Other

QOWO~NOOUORARWNER|OPNMWNREL|©

[EnY

[{e]
(o]

Dondt
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78. If yes or little yes, why? Drugs readily available 1
Drugs affordable | 2
Drugs free | 3
Donét have to tr| 4
| have more timetowork | 5
Flexible time to ask for advice and treatment | 6
Professional staff | 7
Staff is friendly | 8
Staff also explains how to be healthy | 9
Other | 10
Speci fyééééeééeéeéeeeeé
Donét 98
79. Do you think the service and Yes | 1
treatment received was affordable? No | 2
Not sure | 98
80. Did you receive advice on dosage Yes | 1
per day? No | 2
Not sure | 98
81. Did you receive advice on number Yes | 1
of days to take drugs? No | 2
Not sure | 98
82. Did you receive advice on side Yes | 1
effects (any reaction from the No | 2
drug)? Not sure | 98
83. Did you receive advice on what to Yes | 1
do if symptoms persist? No | 2
Not sure | 98
84. Were you suggested to refer Yes | 1| IF
(NAME) to another level of facility? No | 2 | NO,
Not sure | 98 | SKIP
TO
Q90
85. Why were you suggested to refer Nodrugs | 1
(NAME)? Child was too sick | 2
Child was too many days sick | 3
Child was too young to be treated atthe | 4
community | 5
Child was not getting better | 6
CBA was not sure about whattodo | 7
Other
Specifyééeeééeecécé .| 98
Dondt
86. Were you given a referral Yes | 1
form/card to go to another health No | 2
facility? Donét 98
87. Did your child receive an Yes | 1
artesunate suppository for the No | 2
referral (a suppository for malaria)? Donét 98
88. Did your child receive one dose of Yes | 1
amoxicillin for the referral (a No | 2
medicine for the cough or difficult D o nkdxaw | 98
breathing)?
89. If you were advice to go to another Yes | 1
health facility, did you go? No | 2
Donét 98
90. Did your child receive a follow up Yes | 1| Ifno,
after the first visit? No | 2 | skip
Donét 98 | to
Q92
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91.

When did your child receive a
follow up after first consultancy

The day after
Two days after
3 days after

Ot her .
Donodt

o~ WNE

9

I WILL ASK YOU NOW SOME GENERAL QUESTIONS ABOUT CBAs AND HEALTH FACILITIES

92.

How did you find the time
accessibility of the CBAs in your
community?

Flexible

Not always available

Other.SPeCIY......cceiiieiiee e
Not sure

93.

How far is you house from the
CBAs

Less than 15 min walking
Between 15 min- 30 walking
Between 30 min-1 hour walking
Between 1 and 2 hours walking
Between 2 and 3 hours walking
More than 3 hours walking
Other

~NO OB WNE| OWNBEF

94.

How far is you house from the
closest health facility

Less than 15 min walking
Between 15 min- 30 walking
Between 30 min-1 hour walking
Between 1 and 2 hours walking
Between 2 and 3 hours walking
More than 3 hours walking
Other

Donodt

~NOoO A WNERE|0

95.

Which type of facility is the closest
to your house

CHPS compound
Health Centre
District Hospital
Regional hospital
Private clinic
Other:

Specify

Not sure

O Ul WN |00

96.

How did you find the time
accessibility at the closest facility?

Flexible
Not always available

Ot her
Not sure

97.

Where will you go next time if your
child is sick again?

CHPS compound

Health Centre

Hospital

Traditional healer
Community Based Agent
Licensed Chemical Seller
Drug peddler

Private Health facility
Other

Specify:

Not sure

O©CO~NOOORARWNE[OWNPR|©

98.

Do you have an active health
insurance

Yes
No

yes,
go to
Q100
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99.

If no, why?

It is expensive

| do not like the service at the health facility

I did not know | can be a member

| did not know where to go to register

| do not think it is necessary

The registration is far away from my house

It takes too much time to have the NHIS card
Other

Dondt

O~NOOTD WN P

[{e]
[e5]

Section 5: KNOWLEDGE OF MALARIA, DIARRHOEA AND PNEUMONIA: SIGNS AND
PREVENTION

100.

What are the signs or symptoms of
malaria in a child less than 5 years of
age?

(Multiple response)

Fever

Chills

Sweating

Headache

Body ache/Joint pain
Fatigue

Bitter mouth

Loss of appetite
Diarrhoea

Vomiting

Other

Specify:

Donodt k

PPRPOO~NOOOR~AWNE
= O

©
[e°]

101.

What signs and symptoms make you
decide that malaria is serious in a child
less than 5 years of age?

(Multiple response)

Unconscious
Convulsions

Fast breathing
Very hot

Yellow eye colour
Very pale skin
Not breastfeeding
Not eating
Frequent vomiting
Diarrhoea
Vomiting

Other

Specify:

Donodt k

OCoO~NOOOUOTAWNPE

PR
N RO

©
oo

102.

How do people get malaria?

(Multiple response)

Mosquito bites
Drinking dirty water
Not boiling water
Bathing in river
Bad air

Bad talking

Spirits

Bad food

Poor hygiene
Other

Specify:

Donodt

P OoOO~NOOTWNE

o

©
[e°]

103.

In the past year have you seen or
heard any messages about malaria
(how it is transmitted, how to avoid it,
symptoms and what to do when sick?

Yes
No
Not sure

If not
skip to
Q105

104.

From where did you hear messages
about malaria?

Neighbour

Family member

Friend

Community Based Agent (CBA)

A WNRFRONPR
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(Multiple response) Nurse from CHPS compound | 5
Nurse from Health Centre | 6
At the hospital | 7
Radio | 8
TV |9
Posters | 10
Leaflets | 11
Newspaper | 12
Other | 13
Specify:
Dondét k|98
105. Did [Name of child] sleep under Yes | 1
mosquito net last night? No | 2
Not sure | 98
106. There is at least 1 mosquito net hanged Yes, | have seenit | 1
up in the house? No, | have not seeniit | 2
(VERIFY IF THERE IS AT LEAST 1 Not allowed to check | 3
MOSQUITO NET HANGED UP)
107. Did you sleep under a mosquito net last Yes | 1
night? No | 2
Not sure | 98
108. Yes | 1
Do you know what indoor residual No | 2
spraying is? Not sure | 98
109. Yes | 1
Would you be happy to have your No | 2
house sprayed with insecticide to Kill Not sure | 98
mosquitoes?
110. Has your house ever been sprayed Yes | 1
with insecticide to kill mosquitoes? No | 2
Not sure | 98
111. What are the signs or symptoms of Diarrhoea present for more than 7 days 1
severe diarrhoea in children less than | Diarrhoea with blood in stools 2
5 years of age? Dehydrated, dry mucosa 3
Headache 4
Fatigue 5
(Multiple response) Not breastfeeding, not eating 6
Other 7
Specify:
Dondét know 98 98
112. Which practices in the community can Not cleaning hands before food preparation | 1
cause diarrhoea in children less than 5 Not cleaning hands before eating | 2
years of age? Not cleaning hands after defecation | 3
Not boiling water for drinking/cooking | 4
Flies on food | 5
(Multiple response) Thesun | 6
Bathing in river | 7
Bad air | 8
Bad talking | 9
Spirits | 10
Bad food | 11
Other | 12
Specify
Donét 98
113. In the past year have you seen or Yes | 1 If not
heard any health messages about No | 2 skip to
diarrhoea? Not sure | 98 | Q115
114. From where did you hear messages Neighbour | 1
about diarrhoea? Family member | 2
Friend | 3
(Multiple response) Traditional healer | 4
Community Based Agent | 5
Nurse from CHPS compound | 6
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Nurse from Health Centre | 7
At the hospital | 8
Radio | 9
TV | 10
Posters | 11
Leaflets | 12
Newspaper | 13
Other Specify: 14
Dondt
98
115. What are the signs or symptoms of Duration of symptoms (number of days with | 1
severe acute respiratory infection? symptoms)
Breathing quicker than usual | 2
Chest in-drawings | 3
(Multiple response) Noisy breathing | 4
OtherSpeci fyéééééééééééé
Dondt |98
116. What can cause respiratory infections Infections (microorganisms) | 1
in children less than 5 years of age? Not cleaning hands | 2
Not boiling water | 3
Bathing in river | 4
(Multiple response) Being close to a person that coughs | 5
No vaccinating my child | 6
Bad talking | 7
Allergies | 8
Spirits | 9
Bad food | 10
Poor hygiene | 11
Other | 12
Specify
Dondt 6|98
117. In the past year have you seen or Yes | 1 If not
heard any messages about respiratory No | 2 skip to
infections? Not sure | 98 | Q119
118. From where did you hear messages Neighbour 1
about respiratory infections? Family member 2
Friend 3
Traditional healer 4
Community Based Agent 5
Nurse from CHPS compound 6
Nurse from Health Centre 7
At the hospital 8
Radio 9
TV 10
Posters 11
Leaflets 12
Newspaper 13
Other 14
Specify:
Dondét know 98
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Section 6: HOUSEHOLD CHARACTERISTICS

1109. Own 1
Do you (or the household head) Rent 2
own or rent your home? Squatters 3
Care takers 4
Rent free 5
Other 6
Speci fyééeééeeééée
Not sure | 98
120.
How many rooms are in your Number of Rooms
household?
Donét know 98
121. Earth/Sand/Mud/Dung 1
What is the main material used for Wood Planks 2
flooring in your house? Palm / Bamboo 3
Parquet or Polished Strips 4
I nt er v iobser@gatidns Ceramic Tiles 5
Cement 6
Other 7
Specifyééeéééeéé
122. Y N
Does your house hold have any of Electricity | 1 2
the following assets? Radio | 1 2
Read out the list. (MULTIPLE Television | 1 2
RESPONSE) Refrigerator | 1 2
Telephone | 1 2
123. Y N
Does any member of your Bicycles | 1 2
household own? (MULTIPLE Motorcycles | 1 2
RESPONSE) Car| 1 2
Canoe | 1 2
Tractor | 1 2
Ot her. Specifyééééeéeéésqd
124. What is the main source of Piped Water Residence | 1
drinking water for members of Piped Water in Public Taps | 2
your household? Household well | 3
Public Well | 4
Borehole | 5
River, canal or Surface water | 6
Rainwater | 7
Tanker truck | 8
Water sachets | 9
Other | 10
Speci fyéééeéeéeé
125. What type of toilets does your Flush toilet | 1
household use? Pit Latrine | 2
Ventilated Improved pit latrine | 3
Bucket / Pan latrine | 4
Bush/ Field as latrine | 5
Other | 6
Specifyééeééeééeéé .
126. Il s your toilet i Yes | 1
households? No | 2
127. What do you use as your main Gas |1
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source of fuel for cooking in this
household?
(Multiple answers)

//////

Electricity
Charcoal
Wood
Other

abwnN

128.

How many people currently live in
your household? Include
permanent residents and temporary
visitors.

Number of people in household

Not sure

98

Thank you very much for your time
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Integrated community case @
management and community-based health
planning and services: a cross sectional

study onthe effectiveness of the national
implementation for the treatment of malaria,
diarrhoea and pneumonia
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Naa-KorKor Allotey”, Roland Glover*, Constance Bart-Plange®, Isabella Sagoe-Moses>, Keziah Malm*
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| Abstract

Background: Ghana has developed two main community-based strategies that aim to increase access to quality
treatment for malaria, diarrhoea and pneumonia: the Home-based Care (HBC) and the Community-based Health
Planning and Services (CHPS). The objective was to assess the effectiveness of HBC and CHPS on utilization, appropri-
ate treatment given and users'satisfaction for the treatment of malaria, diarrhoea and pneumonia.

Methods: A household survey was conducted 2 and 8 years after implementation of HBC in the Volta and Northern
Regions of Ghang, respectively. The study population was carers of children under-five who had fever, diarrhoea and/
or cough in the last 2 weeks prior to the interview. HBC and CHPS utilization were assessed based on treatment-seek-
ing behaviour when the child was sick. Appropriate treatment was based on adherence to national guidelines and
satisfaction was based on the perceptions of the carers after the treatment-seeking visit.

Results: HBC utilization was 17.3 and 1.0 % in the Volta and Northern Regions respectively, while CHPS utilization

in the same regions was 11.8 and 31.3 %, with large variation among districts. Regarding appropriate treatment of
uncomplicated malaria, 36.7 % (n = 17) and 194 % (n = 1) of malaria cases were treated with ACT under the HBC in
the Volta and Northern Regions respectively, and 14.7 % (n = 7) and 7.4 % (n = 26) under the CHPS in the Volta and
Northern Regions. Regarding diarrhoea, 7.6 % (n = 4) of the children diagnosed with diarrhoea received oral rehydra-
tion salts (ORS) or were referred under the HBC in the Volta Region and 22.1 % (n = 6) and 5.6 % (n = 8) under the
CHPS in the Volta and Northern Regions. Regarding suspected pneumonia, CHPS in the Northern Region gave the
most appropriate treatment with 33.0 % (n = 4) of suspected cases receiving amoxicillin. Users of CHPS in the Volta
Region were the most satisfied (97.7 % were satisfied or very satisfied) when compared with those of the HBC and of

. the Northern Region.
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! Disease Control Department, London Schocl of Hygiene and Tropical
Medicine, London, UK

Full list of author information is available at the end of the article
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" Conclusions: HBC showed greater utilization by children under-five years of age in the Volta Region while CHPS was
more utilized in the Northern Region. Utilization of HBC contributed to prompt treatment of fever in the Volta Region.
Appropriate treatment for the three diseases was low in the HBC and CHPS, in both regions. Users were generally

satisfied with the CHPS and HBC services.

Keywords: Home-based care, Community-based care, Integrated community case management (iCCM), Integrated
management of childhood illness (IMCI), Malaria, Diarrhoea, Pneumonia, Children under-five

Background

During the past 30 years, the under-five mortality rate
has declined in Ghana from 145/1000 live births in 1998
to 60/1000 live births in 2014 with an infant mortality
rate of 41/1000 and a neonatal mortality rate of 29/1000
live births. These mortalities are higher in the north of
the country and in the rural areas. Despite this decline in
under-five year mortality, the Millennium Development
target of 40/1000 was not reached [1]. The main causes
of under-five mortality are neonatal related causes (38 %),
malaria (20 %), pneumonia (11 %) and diarrhoea (8 %) [2].
In 2012, the Child Survival Call to Action set “A Promise
Renewed” with the target of decreasing under-five mor-
tality rates to 20 or fewer deaths per 1000 live births by
2035 in all countries [2].

Access to anti-malarials within 24 h of the onset of
malaria symptoms is vital to prevent progression to
severe malaria or death. The Roll Back Malaria partner-
ship recommends that 100 % of those suffering from
malaria should have prompt access to affordable and
appropriate treatment within 24 h of onset of symptoms
[3,4].

There are three key strategies that seek to improve
physical access to quality treatment which are: extension
and quality improvement of formal health care systems,
improvement in the informal private sector (mainly drug
shops), and the home-based care (HBC) of fevers [5]. The
World Health Organization and the Roll Back Malaria
partnership states that in settings with limited access to
health facilities, diagnosis and treatment should be pro-
vided at community level through community case man-
agement of malaria, recommending the introduction
of rapid diagnostic test (RDT) and rectal artesunate for
referral, when possible [4, 6, 7]. Malaria HBC has been
shown to be effective and cost effective especially in
areas with high malaria transmission, and in areas with
medium transmission and low coverage of health facili-
ties [8—13]. Integrated HBC or integrated community
case management (iICCM) does not reduce the quality of
malaria case management if adequate training is provided
and supervision is maintained [14]. Issues related to
implementation (e.g., availability of CBAs, availability of
drugs or access to facilities), may decrease the expected
impact of the strategy. The United Nations Children’s

Fund (UNICEF) and the World Health Organization offi-
cially endorsed iCCM in 2012 [15].

Ghana has developed two main community-based
interventions or delivery strategies that aim to reduce
barriers to physical access to quality treatment: the HBC
and the community-based health planning and services
(CHPS).

The HBC strategy started on a pilot basis in Ghana
in 1999 to treat suspected malaria cases [16]. The pilot
programme initially used chloroquine, shifting to arte-
misinin-based combination therapy (ACT) in 2005 [17].
In 2009 and in the context of integrated management of
childhood illness (IMCI), Ghana developed the Home
Management of Malaria, ARI and Diarrhoea in Ghana
[16] also called iCCM. HBC (or iCCM) was defined as
prevention, early case detection and prompt and appro-
priate treatment of fevers, ARI and diarrhoea in the
community.

The HBC strategy corresponds to the lowest level of
health care delivery in Ghana and it is designed to be
implemented within the health system, with commu-
nity-based agents (CBA) reporting their activities to
care providers at the CHPS compounds (when existing)
or to the next health facility level. All CBAs in the three
northern regions (Northern, Upper East and Upper
West Regions) provide treatment for malaria, diarrhoea
and suspected pneumonia cases based on clinical symp-
toms and with the support of ARI timers for measur-
ing the respiratory rate to diagnose pneumonia cases,
mainly with the financial support of UNICEFE. Those in
the rest of the country have received the same training
as the three northern regions but provide only malaria
treatment with the support of the Global Fund to fight
AIDS, TB and malaria (GFATM), and are supposed to
refer diarrhoea and suspected pneumonia cases for fur-
ther management. Other projects implemented by non-
governmental organizations support integrated HBC on
a smaller scale in different regions of the country. The
HBC guidelines state that the service provided should
be free, although some regions (such as the Northern
Region) decided that users should give a small amount
of money to CBAs to avoid risking lack of continu-
ity and commitment of the strategy as experienced in
other countries [8, 18, 19]. No target was set for iCCM
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utilization as a proportion of other delivery points for
treatment of sick children.

The CHPS strategy started in 1999 after a pilot phase
conducted in 1994 [20] attempting to respond to the 1978
Alma Ata Conference and the ‘Health for All’ principle. A
key component of the CHPS strategy is that traditional
leaders of the community must accept the CHPS con-
cept and commit themselves to supporting it. The CHPS
strategy is based upon a basic facility known as a commu-
nity health compound, where health care is provided by
a resident community health nurse or community health
officer who also does a 90 days cycle visiting the com-
munities she/he serves at least once within that period.
The services provided include immunizations, family
planning, supervising delivery (if trained staft available),
antenatal/postnatal care, treatment of common diseases
such as malaria, diarrhoea and acute respiratory infec-
tions (ARI) and health education. These services are free
for those having a valid national health insurance card.
No target was set for CHPS utilization as a proportion of
other delivery points for treatment of sick children. The
target for CHPS coverage is that a geographical area of a
4 km radius and between 4500 and 5000 persons should
be covered by a CHPS [21, 22].

After several years of national implementation, there
is the need to know how eftective HBC and CHPS are
at delivering care for children with fever, diarrhoea or
cough. There are several studies that looked at the HBC
in Ghana. However, most of these studies focused in few
districts, looked particularly at malaria HBC and were
conducted in a more “controlled” context [23-27]. This
study aims to assess the effectiveness of the national
implementation of HBC and CHPS in terms of utiliza-
tion of services, appropriate treatment given and users’
satisfaction in the current context, without additional
supervision, in a larger area and considering the manage-
ment of fever, diarrhoea and cough for children under-
five years old.

Methods

Ethics

Ethical approval was obtained from the Ghana Health
Service-Ethical review committee (ID NO; GHS-ERC:
04/09/13) and from the Ethics Committee of LSHTM
(ethics ref: 6442). Administrative approval was obtained
from the respective regions and districts. Carers of chil-
dren gave written consent to be interviewed.

Study site

The Volta and Northern Regions were purposively
selected. The principal researcher wanted to include a
region implementing iCCM and one malaria only HBC,
to have a better picture of HBC in Ghana. Based on this
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first requirement, the National Malaria Control Pro-
gramme (NMCP) suggested the Volta and Northern
Regions. The Volta Region targeted only rural districts
for the HBC implementation and implements mostly
malaria HBC (with the exception of some communities
supported by NGOs which implement integrated HBC),
despite all districts received drugs for the management of
diarrhoea and suspected pneumonia in 2013. The North-
ern Region implements iCCM due to availability of funds
from UNICEF. Based on the monthly activities reported
through the routine monitoring information (District
Health Information System-DHIMS II), the NMCP had
some concerns on the low performance of iCCM in
Northern Region compared to the other two northern
regions (Upper East and Upper West Regions), although
the iCCM coordinator in the Northern Region believed
this low performance was due to under reporting of
activities. In contrast, the NMCP was satisfied with the
malaria HBC implementation in the Volta Region. Select-
ing one “good” and “bad” performing region was believed
to be a good strategy to contrast results with those of
DIMS II and to see possible differences that could help
identify enablers and barriers of the HBC implemen-
tation in Ghana. The CHPS strategy is uniform across
regions of the country.

The Volta Region has a malaria prevalence of 17 %,
diarrhoea prevalence of 7.6 % and suspected pneumonia
prevalence of 2.1 % in children under-five (MICS 2011).
The rural population corresponds to 66 % of the total
population. Two rainfall patterns occur in the southern
area of the Volta Region, one major season is in April/
July with a peak in June and one minor season is in Sep-
tember/November with a peak in October. The north of
Volta Region has one rainy season—May to October with
a peak in August.

The Northern Region has a malaria prevalence of 48 %,
diarrhoea prevalence of 21.4 % and suspected pneumonia
prevalence of 6.3 % in children under-five (MICS 2011)
[28]. The rural population corresponds to 70 % of the
total population. In the north the rainy season begins in
May and ends in October [29]. Climatically, religiously,
linguistically, and culturally, the Northern Region differs
greatly from the politically and economically dominat-
ing regions of southern Ghana, and it is similar to the
two other regions in the north of Ghana (Upper East and
Upper West).

Study design and sampling procedures

This was an observational study post intervention with-
out controls using a cross sectional household survey.
The effectiveness of the implementation of appropriate
treatment was assessed against national guidelines. The
study population were carers of children under-five years
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of age, who had fever, cough and or diarrhoea in the last
2 weeks prior to the interview.

The sample size was estimated using the standard for-
mula for estimation of a proportion and adjusting for
clustering: [3.84p(1 — p)/e?] x DE [30]. A prevalence of
50 % of the population who are satisfied with the strat-
egies was used to obtain a conservative sample size and
ensure sufficiency for the estimation of utilization of
the community services and several outcomes. A design
effect of 1.5 [31] and a precision of 5 % were used. Adding
10 % for non-response, the sample size required in each
region was 633, giving a total sample size of 1267 house-
holds with a child with fever, diarrhoea or cough in the
2 weeks preceding the survey.

A stratified three-stage cluster survey was conducted
in each region. In order to have the sample representa-
tive of the whole region, whilst being logistically feasible,
regions were divided into three areas. From each area,
two districts and from each district, four clusters were
selected using probability proportional to size. Then,
from each cluster, 27 households were selected, making
a total of 648 in each region. To select the districts (first
stage) the list of districts implementing HBC (all dis-
tricts implement the CHPS strategy) with its population
was used. To select the clusters (second stage) the list of
communities implementing HBC with its population was
used. Households with children under-five that had fever,
diarrhea or cough in the last 2 weeks prior to the inter-
view were randomly selected in each cluster using a mod-
ified expanded programme on immunization sampling
technique (third stage) [32]. To select households, a loca-
tion near the centre of the community was first identified
and a random direction was defined by spinning a pen.
A random household along the chosen direction point-
ing outwards from the centre of the community to its
boundary was chosen and checked for compliance with
the inclusion and exclusion criteria. Whether the criteria
were met or not, the next closest household was visited
until the required number of households with a child
with a fever, diarrhoea or cough in the 2 weeks preced-
ing the survey were surveyed. Interviews were conducted
with the carer of the sick child. In cases where there was
more than one eligible child in a household, only one was
selected randomly by ballot paper.

Data collection

Data collection was done during the 5th to 16th April
2014 in the Volta Region and during the 23rd June to 3rd
July 2014 in the Northern Region. Three teams of four
field workers with one field supervisor were recruited
in Dodowa township for the Volta Region data collec-
tion and in Tamale township for the Northern Region
data collection. The recruitment followed a standard
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procedure which included an interview, previous expe-
rience as a field worker in DHRC and secondary educa-
tion level. The training was done in Dodowa for the Volta
Region team and in Tamale for the Northern Region
team. The training was for a week and included 1-day
pilot testing of the questionnaire. The same field supervi-
sors and the trainers were used in both regions.

Data collection was done using a structured question-
naire, which included socio-demographic information of
the care taker, care-seeking behaviour, experience with
CBAs and other health providers, knowledge of the three
diseases and household characteristics.

Definitions

Appropriate provider refers to public or private medi-
cal facility, CHPS, CBAs or licensed chemical shop [28].
HBC is delivered by CBAs. Utilization of HBC or CHPS
is defined as carers taking their child under-five to a CBA
or a CHPS, respectively, when the child has symptoms of
fever, cough or diarrhoea.

Flexibility of time of a CBA or of a health facility
to attend a child refers to “open hours’, meaning the
moments during the day that a child can be seen by a
provider.

User satisfaction refers to carers experience with the
service received after the treatment-seeking visit. Defini-
tions specific to case management of malaria, pneumonia
and diarrhoea, and their difterentials by HBC and CHPS
used in the study are presented in Table 1.

Data management and analysis

Data were double entered and validated using EpiData
3.1. Survey data processing and analysis was done using
STATA 12. Initial data examination and prevalence esti-
mates were obtained using tabulations adjusted for sur-
vey design. Pearson’s design based Chi square was used
to test for associations. Survey logistic regression was
used to obtain adjusted estimates.

To explore the potential association between key out-
come variables and potential predictors, the crude OR
was obtained using univariate logistic regression, and
the adjusted OR using multivariate analysis based on
the framework below (Table 2; Fig. 1). The association of
each factor (adjusted only for district) with the outcome
was estimated. All individual factors whose association
reached significance at p < 0.1 were included in a mul-
tivariate analysis. All factors that remained significantly
associated with the outcome (p < 0.1) in this model were
retained. The variables included in this model were the
core group of individual variables. The same procedure
was followed for community and health system factors.
All remaining individual, community and health system
variables were then combined in a multivariate analysis.
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Table 1 Study definitions
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Definitions

HBC[16]

CHPS [53]

Malaria
General danger signs
Severa malaria signs

Appropriate treatment
of malaria

Prompt treatment of
malaria

Diarrhoea

Appropriate treatment
of diarrthoea

ARl or suspected pneu-
monia

Severe pneumaonia
Appropriate treatrment

All fever cases when no laboratory tests are
available

Viomiting, convulsions, unconscious or not
breastfeeding

Little or no urine, dark coloured urine, marked
jaundice or abnormal bleeding

Children aged 6 months to 5 years diagnosed
with malaria receiving 3 days of ACT

If more than 7 days with fever, general danger
signs or severe malaria signs, child must be
referred with rectal artesunate

Malaria cases that received an antimalarial
drug in within the first 24 h of the onset of
symptoms

Three or more loose or watery stocls in a 24-h
period

Children older than & months with diarrhoea of
less than 7 days that receive CRS and zinc for
14 days

If the child is less than & menths, had diarrhoea
for 7 days or more, blood in stools or is dehy-
drated, he/she should be referred with ORS

Cough with fast or difficult breathing®

Noisy breathing or chest in-drawing
Children older than 6 months with cough and

fast or difficult breathing of less than 7 days
receiving amoxicillin for 5 days

If the child is less than 6 months or had symp-
toms for 7 days or more, he/she should be
referred

If there are signs of severe pneumonia, he/she
should be referred with amosxicillin

for suspected pneu-
maonia

All fever cases when no laboratory tests are available or when malaria test
was positive

Vomiting, convulsions, unconscious or not breastfeeding

Little or no urine, dark coloured urine, marked jaundice or abnormal
bleeding

Children aged 2 months to 5 years diagnosed with malaria receiving
3 days of ACT

If more than 7 days with fever, general danger signs or severe malaria
signs, child must be referred with IM quinine, IM or EV or rectal artesu-
nate plus an IM dose of chloramphenicol

Malaria cases that received an antimalarial drug in within the first 24 h of
the onset of symptoms

Three or more loose or watery stools in a 24-h period

Children with diarrhoea of less than 14 days receiving ORS and zinc for
14 days

If diarrhoea for 14 days or more, blood in stools or is severely dehydrated,
hefshe should be referred to hospital with ORS

Cough with fast or difficult breathing®

Noisy breathing or chest in-drawing

Children older than 2 months with cough and fast or difficult breathing of
less than 14 days receiving amoxicillin or cotrimoxazale for 5 days

If the child is less than 2 month or had symptoms for 14 days or more, he/
she should be referred

If there are signs of severe pneumonia, he/she should be referred with IM
chloramphenicol

# ARItimers are available in the Northem Region under the iCCM strategy to help diagnose suspected pneumonia. If severe pneumonia is suspected, the child must

be referred to a CHPS compound or a Health Centre

® Nurses at CHPS compounds do not have ARI timers. The diagnosis is made based on clinical signs. If a severe pneumonia case is suspected, the children must be
referred to a higher level of health facility. Some district hospitals, all regional hospitals and teaching hospitals have X-Rays to help diagnose pneumenia. Health
«centres, district hospitals, regional hospitals and teaching hospitals have laboratory facilities to help diagnose malaria, diarrhoea and pneumonia

All variables that remained significantly associated with
the outcome (p < 0.05) in this model were retained in the
final model. Two-way interactions were tested with all
the variables retained in the final model.

Principal components analysis was used to cre-
ate socio-economic quintiles and compare outcomes
across these quintiles. The variables used to generate
the socioeconomic quintiles were ownership of the
house, number of rooms, type of flooring, availability
of electricity, radio, television, refrigerator, telephone,
bicycle, motorcycle, car, canoe, tractor, source of water,
type of sanitation, main source for cooking and num-
ber of people living in the household. The advantage of
using a principal components analysis over the more
traditional methods based on income and consumption

expenditure is that it avoids many of the measurement
problems like recall bias, seasonality and data collec-
tion time [33].

Results

A total of 1356 interviews were conducted in the Volta
and Northern Regions (685 and 671 respectively)
(Table 3). Among the children included in the study, fever
was the most prevalent reported symptom during the
last 2 weeks [621/671 (90.9 %) in the Volta Region and
635/685 (94.4 %) in the Northern Region], followed by
cough [408/671 (65.9 %) in the Volta Region and 334/685
(53.1 %) in the Northern Region] and diarrhoea [287/671
(49 %) in the Volta and 291/685 (42.7 %) in the Northern
Region] (Table 4).
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Table 2 Variables of the framework for HBC and CHPS uti-
lization

Category Variable
Individual factors Age of child
Sex of child

Age of care taker

Education of care taker

Household socio economic status
Community factors Preventive messages sent by CBAs and CHPS
Preventive messages sent by other sources

Open hours (flexibility of time) of a CBA and
CHPS to attend a child

Active NHIS card
Distance to a health facility

Health system factors

Type of closest facility

Open hours (flexibility of time) of the closest
facility

Individual factors

Community factors —l

Health system factors

Fig. 1 Simplified conceptual hierarchical framework for HBC and

CHPS utilization

Table 3 Number of interviews conducted by district and
region

Volta region Northern region

District name Freq. District name Freq.
Hohoe municipality 15 Central Gonja 114
Jasikan 113 East Gonja 118
Ketu North 98 East Mamprusi 120
Krachi East 114 Saboba 110
Krachi West 121 Sawla-Tuna-Kalba 106
North Tongu 110 Tolon Kumbungu 17
Total interviews 671 Total interviews 685

Utilization of HBC and CHPS strategies

Almost all respondents in both regions (93 %) indicated
that they sought some form of care when the child’s
symptoms started in the past 2 weeks preceding the
survey, and more than 86 % did it from an appropriate
provider (Table 4). Seeking care from an appropriate
provider was not associated with the SES (p = 0.6 and
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p = 0.2 in the Volta and Northern Regions) but it was
associated with having an active NHIS card in the North-
ern Region (p = 0.01).

About 30 % of carers visited a community-based health
provider (HBC or CHPS) when their child had fever,
cough or diarrhoea (29.1 and 32.3 % in the Volta and
Northern Region). Although CHPS coverage was found
to be similar in both regions (41 and 43 % of households
have a CHPS as the closest health facility in the Volta
and Northern Region) and the distance to the closest
health facility is larger in the Northern Region (61 versus
45 % have a health facility at less than 1 h walking in the
Volta and the Northern Region), HBC was more utilized
than CHPS in the Volta Region (17.3 % of carers visited
a CBA) and CHPS were much more used than HBC in
the Northern Region (31.1 % of carers visited a CHPS)
(Table 4).

Within regions the utilization of HBC and CHPS varied
by districts (Table 5). HBC utilization in the Volta Region
ranged from 35.3 % (95 % confidence interval (CI) 20.8—
53) in Krachi East to 0.3 % (95 % CI 0.01, 0.9) in Jasikan
(p = 0.001). In the Northern Region HBC utilization was
generally very low and the percentage of carers report-
ing that they were not aware of CBAs or that they do
not have CBAs in the community was higher than in the
Volta Region [314/685 (40.6 %) versus 213/671 (29.8 %),
respectively]. The utilization of CHPS in the Volta Region
varied from 27.1 % (95 % CI 2.5, 84.3) in Krachi West to
2.5 % (95 % CI 0.3, 15.2) in Hohoe municipal (p = 0.2).
In the Northern Region, the utilization of CHPS ranged
from 56.5 (27.9, 81.2) in Saboba to 4.7 (2.4, 9.2) in Central
Gonja (p = 0.004).

Only 282/671 (38.1 %) of carers in the Volta Region
and 397/685 (59.1 %) in the Northern Region reported
that they sought care for their child from an appropri-
ate provider the same day or the day after the onset of
fever, diarrhoea or cough (Table 4). While children seek-
ing care from a CBA within 24 h of onset of symptoms
was significantly higher when compared with all other
appropriate providers collated in the Volta Region [58/90,
56 % (95 % CI 48.7, 63.08) versus 224/519, 39.4 % (95 %
CI 29.2, 50.5), p = 0.03], children seeking care from
CHPS in the Northern Region also tended to do it more
promptly when compared with other appropriate provid-
ers collated [163/227, 77.0 % (95 % CI 70.2, 82.7) versus
234/357, 63.6 % (95 % CI 50.2, 75.2), p = 0.02].

Factors associated with HBC and CHPS utilization in the
Volta Region

The final regression model showed that carers of sick
children were more likely to visit a CBA if children were
older than 6 months (adjusted OR 6-23 months 4.1, 95 %
CI 3, 5.5; adjusted OR =24 months 4.1, 95 % CI 1.4, 11;
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Table 4 Prevalence of symptoms and care seeking behaviour by region

Indicator Volta region Northern region N ok

N %0

Had fever during past 2 weeks® 621/671 909 635/685 04.4
Had diarrhoea during past 2 weeks 287/671 450 291/685 427
Had cough during past 2 weeks 408/671 65.9 334/685 53.1
Had suspected pneumonia during past 2 weeks 153/671 214 B0/685 102
Sought care (for any of the three symptoms) 639/671 93.1 626/685 928
From CBA a0/e71 173 B/685 1.0
From CHPS 61/671 118 228/685 313
From health centre 130/671 122 155/685 211
From hospital 153/671 242 83/685 130
From private clinic 19/671 40 25/685 73
From licensed chemical seller 153/671 19.5 BB/685 145
From drug peddler 29/671 33 33/685 5.5
From traditional healer 0/671 0 £/685 06
From other providers 4671 04 0/685 0
(Care not sought 32/671 6.8 55/685 73
Not aware/don't have CBA 213/671 298 314/685 406
Sought care in the first 24 h {for any of the three symptoms) 209/671 400 413/685 625
From CBA 58/20 56.0 6/8 79.9
From CHPS 22/61 363 163/228 769
From health centre 62/130 338 104/155 724
From hospital 60/153 457 54/83 59.0
From private clinic 419 206 12/25 478
From licensed chemical seller 74/153 408 5B/88 59.1
From drug peddler 16/29 497 14/33 556
From traditional healer 0 0 2/6 432
From other providers 3/4 54.7 0 0
Sought care in the first 24 hin case of fever 278/621 40.2 385/635 62.5
Sought care in the first 24 hin case of diarrhoea 140/287 406 158/291 583
Sought care in the first 24 hin case of cough 178/408 394 188/334 549
Sought care in the first 24 hin case of suspected pneumonia 71/153 334 47/80 56.4
Sought care from appropriate provider (for any of the three symptoms) 609/671 896 587/685 B6.4
Sought care from appropriate provider in first 24 h (for any of the three symptoms) 282/671 381 397/685 59.1

@ Fever refers to hot body or chills
® Weighted estimates

p = 0.01), or if they lived further than 15 min walking
distance to a health facility (adjusted OR health facil-
ity 15—30 min walking 36.9, 95 % CI 1.6, 805), p = 0.03;
30 min—1 h adjusted OR 61.8, 95 % CI 4.8, 788, p = 0.01;
1-2 h adjusted OR 85, 95 % CI 6.8, 1056, p = 0.01; =2 h
adjusted OR 36.4 (1.5, 851), p = 0.03) (Additional file 1).
Flexibility of time of the CBA to attend to a child had a
borderline association with utilization of HBC: adjusted
OR 14 (95 % CI 04, 417), p = 0.08. Carers from house-
holds in higher socio-economic quintiles were less likely

to take their children to a CBA than those in the lowest
socio-economic quintile (adjusted OR lower middle quin-
tile 0.2, 95 % CI 0.08, 0.7, p = 0.03; adjusted OR upper
middle quintile 0.3, 95 % CI 0.06, 1.4, p = 0.09; adjusted
OR upper quintile 0.3, 95 % CI 0.01, 1.5, p = 0.08). No
association with the middle SES quintile compared with
the lower level was found.

No interaction was found between HBC utilization and
any other variable. No factor was found to be associated
with the utilization of CHPS compounds.
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Factors associated with HBC and CHPS utilization in the
Northern Region

Due to low HBC utilization in the Northern Region
(n = 8) it was not possible to look for predictors. With
regards to CHPS utilization, carers having as the closest
facility a health centre or a private clinic were less likely
to go to a CHPS compound (adjusted OR health cen-
tre 0.01, 95 % CI 0.002, 0.08; adjusted OR private clinic
0.008, 95 % CI 0.001, 0.5, p = 0.02 (Additional file 2). No
interaction was found.

Appropriate treatment of malaria under the HBC and CHPS
strategies

Regarding appropriate treatment of malaria, 19/77
(45.3 %) and 1/7 (14.9 %) of the children with fever that
were taken to a CBA received ACT or were referred with
artesunate to a health facility in the Volta and Northern
Regions, respectively (Additional file 3); 18/77 (45.0 %)
and 1/7 (14.9 %) in the Volta and Northern Regions
received ACT and 12/77 (14.9 %) and 1/7 (14.9 %) in the
Volta and Northern Regions received ACT within 24 h
of the onset of symptoms. In Volta Region, some carers
reported that they were prescribed amodiaquine mono-
therapy (6/78) and quinine (2/77) from CBAs. CBAs are
not licensed to prescribe amodiaquine or quinine and
amodiaquine should not be given as a monotherapy.
However it is difficult to determine if carers were actually
given amodiaquine in monotherapy or if carers reported
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“amodiaquine” as a short name of “artesunate-amodi-
aquine” How these two drugs were supplied to CBAs was
not clear: they may have been provided from the health
facilities or CBAs may have purchased them at a local
pharmacy for selling. However, carers did not report that
they paid for these drugs.

In the case of the CHPS, 34/55 (65.3 %) and 86/209
(41.7 %) of the children with fever were tested for malaria
in the Volta and Northern Regions. A high proportion of
carers did not know the results of the test [9/37 (19.0 %)
and 21/92 (24.9 %) in the Volta and Northern Regions
respectively]. Of those who tested positive, 6/23 (20.8 %)
and 14/67 (8.6 %) in the Volta and Northern Regions
were given an ACT; 0/23 (0 %) and 13/62 (35.1 %) were
given quinine (reserved for severe malaria cases that
should be treated in hospital [34]) and 3/23 (22.3 %) and
2/62 (3.8 %) were given amodiaquine. When testing nega-
tive, only one case in the Volta Region was given ACT
and none in the Northern Region. If considering together
all uncomplicated malaria cases (those tested positive
and fever cases without laboratory confirmation that
were not referred), 7/40 (14.7 %) and 26/183 (7.4 %) in
the Volta and Northern Regions received ACT (Fig. 2). If
malaria cases treated with quinine are included, then the
proportion of children appropriately treated increases
especially in the Northern Region although still not sat-
isfactory: 8/40 (15.5 %) and 57/183 (35.9 %) in the Volta
and Northern Regions. Prompt treatment with ACT or
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quinine was also low: 1/40 (2.3 %) and 43/183 (27.3 %) in
the Volta and Northern Regions respectively.

Appropriate treatment of diarrhoea under the HBC

and CHPS strategies

Of the children with diarrhoea that were taken to a CBA
in the Volta Region, 4/38 (7.6 %) and 3/38 (5.7 %) received
ORS or were referred and received ORS plus zinc or were
referred, respectively.

In the case of the CHPS, only 6/31 (22.1 %) and 8/86
(5.6 %) of children with diarrhoea received ORS, 7/31
(31.3 %) and 4/86 (5.5 %) received zinc and 1/30 (0.3 %)
and 0/86 (0 %) received ORS plus zinc in the Volta and
Northern Regions, respectively.

Appropriate treatment of suspected pneumonia under the
HBC and CHPS strategies

Of the children with cough with fast or difficult breathing
that were taken to a CBA, 7/25 (31.8 %) received amoxi-
cillin or were referred in the Volta Region and 0/1 (0 %)
received amoxicillin in the Northern Region. In the case
of the CHPS, 1/9 (18.7 %) and 4/15 (33.0 %) in the Volta
and in the Northern Region received amoxicillin or co-
trimoxazole according to the protocol.

Follow-up visits, referrals and second providers' visits
National guidelines state the CBA must conduct a fol-
low-up visit on the day after the first visit [16]. This fol-
low-up visit was conducted for 38/88 (68.8 %) and 4/8
(32.3 %) of the cases in the Volta and Northern Regions.
Artesunate suppositories were given along with a writ-
ten referral in 2 of the 6 fever cases referred in the Volta
Region and in none of the two cases in the Northern
Region. No amoxicillin was given in case of referral
because of suspected pneumonia in either region, and
2/8 (59.9 %) of the cough cases referred received amoxi-
cillin in the Volta Region.

After visiting a CBA, 28/90 (42.4 %) and 4/8 (63.3 %)
of the carers in the Volta and in the Northern Region
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went to a second provider. The main reason for this sec-
ond visit in the Volta Region was children not getting
better [24/28 (98.7 %)] while in the Northern Region the
reported reasons were not getting better [2/4 (25.5 %)]
and to get drugs [2/4 (74.5 %)] (Additional file 4). After
visiting a CHPS, 14/61 (28.0 %) and 21/228 (7.9 %) in the
Volta and in the Northern Region went to a second pro-
vider. The facilities more often visited were the licensed
chemical sellers in the Volta Region to buy drugs [8/14
(50.4 %)] and health centres in the Northern Region
because the child was not getting better [9/21 (23.8 %)].

Users' reported satisfaction

In general, users of HBC and CHPS in both regions
reported that they were satisfied, although consistently
more in the Volta Region (Table 6). Lack of affordability and
availability of drugs were the factors more often reported as
reasons for dissatisfaction with the services received.

The main reason for not being satisfied when using
HBC in the Volta Region was unavailability of drugs [5/8
(80.24 %)], while drugs not available, drugs not affordable
and drugs not free [1/1, (100 %)] were the concerns in the
Northern Region. It is important to note that three of the
seven drugs (42 %) and 3/138 (2.1 %) given by the CBA
in the Northern and the Volta Regions were sold to the
carers.

Likewise, the main reason for not being satisfied when
visiting a CHPS in the Northern Region was drugs not
available (5/23, 39.1 %). CHPS users in the Volta Region
reported a higher variety of reasons for not being satis-
fied (drugs not available, travel long distances, not time
for seeking care and staft not giving information).

Discussion

This study assessed the eftectiveness of HBC and CHPS
in terms of utilization, appropriate treatment given and
satisfaction of carers of children under-five years of age
with fever, diarrhoea or suspected pneumonia in the last
2 weeks prior to the interview.

Table 6 Users'satisfaction after visiting CBA or a CHPS by region

Very satished Satisfied Not sure Not satisfied Absolutely not
satisfied
n/N % n/N % n/N % n/N % n/N %
Volta Region
CBA 25/89 326 52/89 584 /89 0 6/89 6.7 2/89 22
CHPS 15/61 246 42/61 68.8 0/61 0 2/61 33 2/61 33
Northern Region
CBA 2/8 16.1 4/8 301 1/8 136 /8 0 1/8 399
CHPS 29/228 8.4 175/228 852 1/228 0.1 21/228 53 2/228 0.8
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Utilization of HBC and CHPS

This study showed that seeking care from an appropri-
ate provider in case of fever, diarrhoea or cough was high
in both regions and higher than that found in previous
surveys while being coherent with the increased trend
on seeking care because of fever: the 2011 MICS survey
showed that approximately 44 and 43 % of fever cases in
under-fives in the Volta and Northern Regions sought
care from an appropriate provider at any time [28]; the
2013 LQAS survey showed that 60 % of fever cases in
under-fives in the Northern Region sought care at any
time and 30 % in the first 24 h of onset of symptoms [36]
and in the 2014 DHS 73.6 and 83.6 % of fever cases in the
Volta and Northern Region sought care at any time [37].
It should be noted that data from the LQAS survey is not
representative of the Northern Region as they purpo-
sively selected 10 districts out of 20. The MICS and the
DHS surveys, use a similar sampling methodology but
their sample size of children under-five presenting with
fever was between three and 11 times smaller than this
study.

The total utilization of community-based interventions
was similar and slightly higher in the Northern Region
when compared with the Volta Region (32.3 versus
29.1 %). However utilization of HBC versus CHPS was
different: HBC was more used in the Volta Region while
CHPS was more used in the Northern Region.

The HBC utilization found in this study was similar
to the 2013 LQAS survey in the Northern Region (95 %
CI1 0.7, 6.5 %). However, another study conducted in one
district of the Ashanti and Volta Regions in 2008 [26]
showed higher HBC utilization (more than 68 and 75 %
respectively used HBC a year after the HBC implementa-
tion). When compared with other evaluations conducted
in Uganda [38], which was a quasi-experimental study
before and after 18 months implementation of HBC, and
in Burkina Faso, which was a cross sectional study con-
ducted before and after 1 year implementation of HBC, a
higher utilization of HBC (25 and 56 % respectively) was
found. Two reasons could explain this higher HBC uti-
lization. Firstly, due to differences between districts: the
study in the Ashanti and Volta Region only focussed in
one district per region and this current study has shown
the variation of HBC utilization among districts spe-
cially in the Volta Region). Secondly, due to differences
between research projects and real world implementa-
tion: the length of the projects is generally shorter and
the quality and intensity of supervision is usually better in
research projects than in routine programme implemen-
tation. For example, the HBC strategy in the Northern
Region was being implemented for about 8 years before
the survey and for 2 years in the Volta Region. Longer
time implementing the strategy might bring expertise
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but also tiredness of the CBAs and the supervisor, stock-
out of drugs and the need for CBA replenishment and
training. The lower effectiveness of implementation of
an intervention in the “real world” as compared to that
found in research projects is already being discussed
and addressed through the Implementation Research
[39-41], which aims to bridge the implementation gap
between knowledge and action.

Large differences in HBC utilization were observed
between the Volta and Northern Regions. However,
the HBC strategy in the two regions started at differ-
ent times and includes different interventions. In the
Northern Region, HBC started in 2007 first addressing
malaria cases, and in 2010 the management of diarrhoea
and suspected pneumonia cases were included with the
technical and financial support of UNICEE. The HBC in
the Volta Region started in 2012 and includes only drugs
for the management of malaria cases with the financial
support of the GFATM, while diarrhoea and suspected
pneumonia cases should be referred for further treat-
ment. Therefore, one could argue that a higher HBC uti-
lization in the Northern Region would be expected as a
wider range of conditions are treated by the CBAs com-
pared with Volta Region (which was not the case). Con-
sidering that this study was conducted in communities
where according to policy HBC is being implemented, it
is surprising that 30 % of carers in the Volta Region and
41 % in the Northern region indicated that they were
not aware of the presence of CBAs or they did not have
CBAs in the community. During informal communica-
tions with CBA and community chiefs while conduct-
ing the survey, the field team was informed that some
CBAs travelled and no one had replaced them yet, others
stopped working as they did not have drugs to work with
and some CBAs were known in one area of the commu-
nity while not in another area, suggesting that social and
personal issues might also affect the knowledge and the
utilization of the CBA services. Therefore, sociocultural
issues, stock out of CBA drugs or high turnover of CBAs
could explain the lower utilization of HBC in the North-
ern Region as it has also been reported in other studies
in Ghana and elsewhere as a barrier to implementation
[27, 38]. A further qualitative study might help to under-
stand causes of the low HBC utilization in the Northern
Region.

With respect to the Volta Region, HBC utilization was
not associated with living far from a CHPS or with low
flexibility of CHPS for attending patients. The HBC strat-
egy in the Volta Region was found to be coherent with
the guidelines in terms of not treating children under
6 months, is reaching the poorest in coherence with its
intention of being a “pro-poor” intervention and it is
more used when there is no health facility close to the
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house. It is worth noting that a study in Uganda in 2007
[38] concluded that HBC was less likely to reach the
poorest and the authors could not explain why. Two other
studies in Uganda and Zambia found that proximity to a
health facility is a deterrent against HBC utilization [42,
43] and another one found that HBC is not cost-eftective
in the context of proximity to a health facility [11]. For
future planning and considering only the therapeutic
component of the HBC (which is the one evaluated in
this paper), implementation of HBC should consider to
target areas without a health facility (as it was with the
strategy of the NMCP in the Volta Region).

With regards to CHPS utilization, proximity to a CHPS
was found to be associated to CHPS utilization in the
Northern Region (and not in the Volta Region, were car-
ers chose a provider based on different criteria). The per-
centage of carers visiting a CHPS compound was higher
than the results of the LQAS survey (between 6 and 10 %
of carers visited a CHPS compound when their child was
sick). No other comparable studies on CHPS utilization
were found in the literature to contrast these results.

Carers visiting a CBA in the Volta Region and visiting a
CHPS in the Northern Region did it more promptly when
compared with other providers. When diagnosed with
malaria, children visiting a CBA also received ACT more
promptly than when visiting any other provider in the
Volta Region (22.4 versus 3.8 %, p = 0.05). Prompt treat-
ment received from a CBA was reported in other stud-
ies conducted in Rwanda [44], Uganda [38, 45], Ghana
[26, 27], Nigeria [26], Burkina Faso [27, 46], Tanzania
[47], Ethiopia [27] and Malawi [27]. Most of these studies
looked at the performance of HBC at a point in time or in
before-after cross-sectional studies. Only the two studies
in Uganda (an RCT and a quasi-experimental study) were
designed to test for a difference in prompt treatment seek-
ing between HBC and standard treatment and their results
were similar: 62 versus 37 %, p = 0.0001 [45] and a signifi-
cant difference at post intervention (12.3 %, p = 0.05) [38].

Appropriate treatment
Both HBC and CHPS failed in reaching the target of
treating 100 % of eligible children with ACT, amoxicillin
and/or ORS + zinc. This worrying fact should question
the local health authorities particularly on the adequacy
of the drug supply chain. Acknowledging the difficulty of
interpreting the HBC figures due to the low numbers of
carers visiting a CBA in the Northern Region, it seems
that HBC was more used and performed better in the
Volta Region when compared with the Northern Region
while CHPS in the Northern Region were more used and
performed better than in the Volta Region.

More malaria cases were treated with quinine (reserved
for complicated cases) than with ACT in the CHPS of
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Northern Region. As only between 0 and 11 % of cases
seen in health facilities in Ghana are complicated cases
[48, 49] a possible explanation for the frequent use of
quinine could be stock-outs of drugs The percentage of
uncomplicated malaria cases treated with ACT in this
study is lower than that found in other studies [23, 26,
27]. The source of information (CBA records versus car-
ers’ information) could contribute to the different results.
It is important to note that both, CBA records and carers’
information are not the gold standard for collecting this
type of information, which is considered to be the direct
observation of CBA work [14]. CBA registers may suffer
from inaccurate or incomplete reporting and household
surveys may suffer from recall bias and misunderstand-
ing. However, the few studies that collected data from
both sources found similar results [14, 26, 27]. As men-
tioned before, other factors that could explain differences
in performance are better supervision, better supply
of drugs with the involvement of the research teams, as
well as a shorter duration of the research projects when
compared to program implementation. Another study
conducted in Burkina Faso [46] with less external super-
vision or anti-malarial supply had similar results to this
study (54 % of the febrile children received ACT from a
CBA).

With regards to diarrhoea management, a common
finding was the low percentage of cases correctly treated
and children receiving either ORS or zinc, but not both at
the same time. The LQAS survey in the Northern Region
also found a low proportion of diarrhoea cases treated
with ORS and zinc when visiting a CBA or a CHPS, sug-
gesting that it might be due to stock-outs of drugs. CBAs
are provided with drugs during the monthly community
welfare clinics conducted by CHPS' or health centres’
nurses. However, this integration of services does not
seem to cover all drug needs. Results of the 2011 MICS
and the 2014 DHS also showed a low proportion of diar-
rhoea cases correctly treated (2011 MICS: 32 and 30.1 %
of diarrhoea cases received ORS and 0 and 0.2 % received
zinc from an appropriate provider excluding pharmacies
in the Volta and Northern Regions respectively; 2014
DHS: 41.3 and 48.7 % of diarrhoea cases received ORS
and 0 and 5 % received zinc from an appropriate pro-
vider excluding pharmacies in the Volta and Northern
Regions). The low coverage of ORS and almost negligi-
ble use of zinc to treat diarrhoea cases was also reported
by Gill et al. [50]. In their paper about bottlenecks, barri-
ers and solutions to the low implementation of eftective
measures to reduce childhood pneumonia and diarrhoea
deaths in low and middle income countries, they stated
that the main bottlenecks for diarrhoea appropriate treat-
ment were concentrated in downstream areas related to
provision of ORS and zinc in the community.
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