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Abstract
Kitutu, F. E. 2018. Towards a functioning retail health market. Evaluating the integrated
Community Case Management Intervention for Pediatric Febrile Illness in Drug Shops in
Rural South Western Uganda. Digital Comprehensive Summaries of Uppsala Dissertations
from the Faculty of Medicine 1494. 102 pp. Uppsala: Acta Universitatis Upsaliensis.
ISBN 978-91-513-0439-7.

Objectives: This thesis examined the health systems effects of implementing the integrated
Community Case Management (iCCM) intervention for paediatric febrile illnesses in a retail
health market in South Western Uganda. More specifically, it evaluated drug seller interpretation
of malaria Rapid Diagnostics Test (RDT) results (study I), adherence to iCCM guidelines (study
II) and the intervention effect on households’ perceived quality of drug seller fever care and
care-seeking choice. Study IV qualitatively analysed the iCCM intervention implementation and
causal mechanisms for observed effects. Improved understanding of such retail health markets
will inform policy decisions and interventions for Universal Health Coverage.

Methods: The study used mixed-methods design with an intervention and comparison arm,
and pre-test assessment in both study arms. Data collection methods included care-seeker
drug shop exit interviews and household surveys using structured questionnaires, focus group
discussions, in-depth interviews, review of secondary data and a laboratory analysis of finger-
prick capillary blood samples.

Results: Among those tested for malaria parasites, there was 93% (95% CI 88.3, 96.2)
agreement between drug sellers and laboratory scientist re-reading and with a kappa value of
0.84 (95% CI 0.75, 0.92) (Study I). The drug seller compliance with the reported malaria RDT
results was 92.5% (95% CI 87.9, 95.7) (Study I). The iCCM intervention improved appropriate
treatment for uncomplicated malaria by 34.5% (95% CI 8.6, 60.4), for pneumonia symptoms
by 54.7% (95% CI 28.4, 81.0) and reduced appropriate treatment for non-bloody diarrhoea
-11.2% (95% CI -65.5, 43.1), after adjusting for extraneous variables (Study II). Implementing
the iCCM intervention in drug shops decreased the odds of households perceiving drug seller
fever care as good but increased the household odds of choosing to seek care from private
health facilities versus within the community (Study III). Drug sellers operated in a retail
market system influenced by knowledge and actions of care-seekers, CHWs, government health
workers and regulators, and also how formal and informal rules and norms were applied (Study
IV). Implementation of the iCCM intervention at drug shops was modified and shaped by the
emerging actor perceptions and behaviours (Study IV).

Conclusions: This thesis demonstrates the implementation, causal mechanisms and
contextual factors of the iCCM intervention in a rural retail health market. Fidelity and quality of
iCCM intervention by drug sellers was acceptably high, probably as a result of co-interventions.
Interventions in retail health markets should comprise of components that target the multiple
actors or influences that shape that market. Multi-component health system interventions are
complex to implement and also create complexity in their evaluation. When technologies are
involved, their analysis should go beyond their substance as products and view them as items that
encapsulate interests of different actors, some of which maybe converging with or competing
against societal goals.
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Operational definitions 

Access to health technologies: People’s ability to obtain and use good 
quality health technologies when they are needed. In this thesis, I interpret 
ACCESS as a continuous phenomenon premised on different actors and 
actions over time, not as a discrete event (Frost & Reich, 2009). 

Antimicrobial medicine: A medicine that selectively destroys or inhibits 
the growth of susceptible microorganisms. Sometimes, it is referred to as an 
‘antimicrobial agent’. 

Appropriate treatment: Receiving the recommended drug, in the recom-
mended dose, and for the recommended frequency and duration. Other 
words used include appropriate medicine use (Nsungwa-Sabiiti et al., 2005).  

Case: An occurrence or instance of infection or disease. The word is vague 
that it requires the type of case to always be specified (WHO, 2016). 

Child medicines: Medicines of appropriate strengths with dosage form at-
tributes that permit dosing, dispensing and administering the right dose for 
age or weight of the child. Other words used include ‘child-friendly medi-
cines’, ‘child-appropriate dosage forms’, ‘child-size medicines’ (WHO, 
2012). 

Correct dose: Right number and strength of tablets, treatment frequency and 
duration according to the national standard guidelines (WHO, 1993). 

Complex interventions: Those which contain several interacting compo-
nents, their interaction with the context, inclusive. Additional dimensions 
include the number and difficulty of behaviors required by interveners, the 
number of groups or organizational levels of beneficiaries, the number and 
variability of outcomes and the degree of flexibility or tailoring of the inter-
vention permitted (Craig et al, 2008, Moore et al, 2013). 

Drug shops: Drug shops are lower-tier retail outlets, usually with no phar-
macist on staff that are granted licenses to sell a limited list of medicines 
(over-the counter drugs, chemical products and household remedies) by the 
National Drug Authority (NDA) following successful vetting of personnel, 
physical premises and payment of prescribed fees (Pamela et al, 2017, NDA, 
2015). 



 

Fever: History (current or recent) of hot body with or without other symp-
toms, with or without confirmation of high temperature (WHO, 2000). 

Fidelity: Refers to the consistency of what is implemented with the interven-
tion as planned. 
  
Health market: The environment in which all actors relevant to a particular 
health problem interact in a manner that these interactions determine the 
basis on which health related products and services are provided to the popu-
lation. Public sector employees are considered part of this market since they 
are an option from whom users can seek health related products and services. 
 
Integrated Community Case Management (iCCM) intervention of pae-
diatric febrile illness intervention: A community level intervention to pro-
vide integrated case assessment and management of childhood fever, rec-
ommended by WHO & UNICEF for rural areas in low and middle income 
countries (LMICs), where government provision of health services is severe-
ly under-resourced and sometimes non-existent (WHO/UNICEF, 2012). 

Intervention: In this thesis, it refers to combinations of technologies (e.g. 
medicines and rapid diagnostics), inputs into service delivery, organizational 
changes and modifications in processes related to decision making, planning 
and service delivery (Rifat et al, 2010). 

Recommended medicine: Medicines recommended for illness based on the 
national (Ministry of Health, 2016) and community health worker’s treat-
ment guidelines. It is also referred to as the correct medicine (Ministry of 
Health, 2010). 
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Preface 

These two past experiences highlighted to me how important private health 
providers are in ensuring adequate access to proven health technologies and 
even saving lives.  

It was about 11:00 am, on July 2nd 2013, when my phone, safely tacked 
away in my pocket, vibrated.  Juliet my wife was on the other end; she could 
hardly speak through her weeping. All she said was, “George is dead”. 
“What!” I was in surprise and disbelief as she repeated the message. Baby 
George was one week away from celebrating his first birthday when he 
passed on, as a result of bronchopneumonia as the autopsy confirmed later. 
He was the first child of our family friends, Nelson and Maria1. To this day, 
we do not understand what happened. But we do know what a tragedy it is 
and we still share that tragic loss with George’s parents.  That children do 
not live to celebrate their fifth birthday because of preventable and treatable 
acute febrile illnesses is a scar on the world’s collective conscience. Unfor-
tunately, this loss is too many times a reality for families and communities in 
sub Saharan Africa.  

That phone call came while I was facilitating an inception meeting with 
members of the district health team and other stakeholders in Mbarara (the 
intervention district for my doctoral thesis), to start an intervention project 
that aimed to improve access to child appropriate medicines and diagnostics. 
It was a sad but timely reminder of the urgency of efforts to improve the 
functioning of the health system to meet the challenges it faces.  Although, 
George was gone, our project if successful would shape national and global 
health policies to improve access to life-saving medicines and diagnostics 
and hopefully save lives of countless under-five febrile children in low and 
middle income countries.  

At the age of 16 while on vacation after the Ordinary level national ex-
ams, also referred to as the Uganda Certificate of Education exams, I experi-
enced symptoms from my epigastric region that I could only describe as 
piercing nails. With no knowledge of medicine or any inclination that I 
would go on to study pharmacy at University, late alone study interventions 
aimed at improving quality of healthcare provided by drug shops in rural 
areas, I presented my case to my mother. Mummy, in her wisdom concluded 
that I had ulcers and she knew exactly which health provider would manage 

                               
1 Names changed with mutual consent 
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my ailment. Mr. Bitai listened to my story and without missing a heartbeat, 
prescribed some capsules for me to swallow, starting immediately, and con-
tinuing for the next ten days. I cannot put into words the relief I got after 
swallowing my first dose. It was magical. Mr. Bitai is a veterinary assistant 
who operates a drug shop for human medicines in a trading centre about 
three kilometers from my parents’ home in Bunangabo, Manafwa district. To 
this day, my mum seeks healthcare for all sorts of uncomplicated ailments 
ranging from pain in the ears to wounds on the legs from Mr. Bitai.  

These two personal realities in different contexts in the same country 
leading to opposite outcomes illustrate in many ways the failures or wrongs 
in our current health system arrangements, some of which are by design and 
others, simply coping mechanisms. The least we can do is seek to understand 
the roles and possibilities of private sector even in rural areas to better in-
form policies on their possible contribution to achieving universal health 
coverage. In May 2013, I joined a research team that has implementing and 
evaluating a drug shop intervention study. This thesis is based on the inquiry 
that I went on to conduct as doctoral student, more than a year later. 
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Introduction 

Private sector, Markets and Universal Health Coverage 
Private sector and Universal Health Coverage 
Uganda, like other low and middle income countries (LMICs) has an exten-
sive and heterogeneous private health sector [4, 5]. It ranges from itinerant 
medicine sellers and individual health practitioners to medical centers and 
high-end hospitals and corporate health insurers. Usually drug shops and 
small private clinics exist in rural areas, medical centres, pharmacies and 
hospitals in urban centers. Some are formal and others informal. Evidently, 
private sector must be complementary and integrated with the local health 
system.  

Extreme positions about the role of private sector in health systems at na-
tional and global level are frequently informed by comprehensive assump-
tions about the nature of the private sector and seldom take in account the 
strong degree of interlinkage, dependence and dynamic interactions between 
the public and private sectors in the health system [6-8], a phenomenon de-
scribed by Nishtar and other researchers as mixed health systems [9-12] [7, 
13-15]. Debate on performance of health systems that draws on comparisons 
between public and private sectors doesn’t reflect the reality of health sys-
tems and neglects their heavily overlapping organizational, social, economic 
and shared history and propagates the false message that policy choices in 
regard to the public-private mix are binary [16, 17].  

As countries push for Universal Health Coverage (UHC), the central plank 
of the Sustainable Development Goals (SDGs), there is a need to mobilize 
all available resources and possibilities offered in a mixed health system. 
The current paradigm of UHC aims to maximize health outcomes by distrib-
uting good-quality health services that are financially and geographically 
accessible, equitably. In addition, the healthcare services should be delivered 
efficiently at low levels of out-of-pocket burden according to ability to pay 
[18, 19].  Many LMICs will undermine their progress towards UHC if they 
do not harness the private sector.   
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Health markets and Universal Health Coverage 
Private health providers also exist in a system where dynamic interactions 
and dependence among actors including public health sectors occurs, creat-
ing a health market. A health market is the environment in which all actors 
relevant to a particular health problem interact in a manner that these interac-
tions determine the basis on which health products and services are provided 
to the population. Public sector employees are considered part of this market 
since they are an option from whom users can seek health products and ser-
vices [5, 8, 15, 20, 21]. This description is important when analyzing or in-
tervening to improve performance, as it starts to cure the deficiency in evi-
dence resulting from assuming a false dichotomy between private and public 
health sectors.  The correct analytical or interventional unit should be the 
health market system, not the private providers or broader healthcare system.  

Many implementers and commentators have questioned the role of private 
sector in delivering healthcare. They highlight ills such as the profit made 
from the sick, catastrophic expenditures they may cause, or the latitude they 
enjoy to exploit the poor in systems where government regulation is weak or 
non-existent. Scholars argue against these simplistic views as they may hin-
der rather than facilitate our understanding about what the private sector is 
and how it can add value towards achieving universal health coverage [6, 15, 
17, 21-23]. These scholars recognize the well-known reasons that compro-
mise the contribution of health markets to societal objectives of offering 
equal access to equal care for those in equal need.  

Prominent is the information asymmetry between the supply side and de-
mand side [5, 7, 13, 24]. Coupled with weak governments and inadequate 
investments in health sector, health markets manifest these symptoms of 
inadequate regulation; namely, insufficient access for the poor, increased 
risk of inappropriate treatment that maximizes provider profit, and over reli-
ance on public sector trained staff [25]. In health outcome terms, there is 
increased morbidity and mortality from largely preventable and treatable 
diseases. However, the same scholars argue that it is important to understand 
both what factors influence functioning of the health system and how they 
interact [6, 7, 13-15, 17, 21-23]. Understanding these interactions from a 
health systems lens helps the development of policy and interventions that 
focus on different parts of the mixed health systems, with the aim of improv-
ing overall health sector performance and population health. 

The retail health market in the rural Ugandan context 
Uganda is low income country with a population of 37.85 million based on 
the 2014 census and gross national income per capita of USD 680 [26]. Pov-
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erty levels remain high with half of the population subsisting on less than 
USD 1.25 per day. With government contribution to health of USD 13.7 per 
capita [27], out-of-pocket expenditure on health that stands at 41% [28]. 
Acute febrile illnesses of malaria, pneumonia and diarrhoeal diseases are the 
major child killers accounting for 6.7%, 16.2% and 7.8% of under-five mor-
tality, respectively [29]. Most Ugandans (97-99%) are at risk of Plasmodium 
falciparum infection [30, 31]. Similar to other low income countries, chil-
dren die from these preventable and treatable illnesses because they do not 
receive timely or appropriate diagnostics and medicines [32, 33]. Private 
providers including informal ones administer more than half of all health 
care in Africa [33-35]. 

In rural areas in Uganda where 82% of the population resides [26], up to 
50% of care-seeking for under-five febrile illness is from private drug shops 
and clinics [33, 34, 36-38]. Drug shops are lower-tier retail outlets, usually 
with no pharmacist on staff, that are granted licenses to sell a limited list of 
medicines (over-the counter drugs, chemical products and household reme-
dies) by the National Drug Authority (NDA) following successful vetting of 
personnel, physical premises and payment of prescribed fees [39, 40]. How-
ever, these drug outlets occasionally provide treatments that are inconsistent 
with evidence-based clinical guidelines and are potentially harmful [34, 36]. 
They are part of the existing retail market and thus their performance is pat-
terned by the size and behavior of the public health sector [15].  

Pilot studies in high malaria transmission settings in Uganda demonstrated 
that with targeted interventions, drug seller treatment practices can be 
brought closer to recommendations by the national treatment guidelines [41-
46]. Additionally, the Affordable Medicines Facility-malaria (AMFm) 
launched by the Global Fund to fight AIDS, Tuberculosis and Malaria in 
2010 in Uganda as one of the pilot countries, was deemed successful in 
achieving the goals set. Availability and market share of quality-assured 
Artemisinin-based Combination Therapy (QAACT) increased by 26 to 52 
and 16 to 40 percentage points, respectively, in five of the seven AMFm 
pilot countries. QAACT retail prices and absolute retail mark-ups decreased 
by US$ 1.28 to 4.34 and US$ 0.31 to 1.03, respectively, in six of the seven 
pilot countries [47-51]. 

However, as acknowledged by Kara Hanson and Barbara McPake and col-
leagues in the 2016 Lancet series on UHC: markets, profits and the public 
good [6, 15, 17, 21, 23], and Bennet et al [22] before them, evidence on 
which to make wise policy decisions concerning private health sector is still 
weak or absent. Hence, an urgent need to describe, analyze and evaluate the 
private sector while taking in account the different health system contexts 
with a view to delineating how it can add value. It requires engaging with 
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health markets that may actually be outside the formal healthcare system but 
provide important supporting functions to it.  

This thesis evaluates the retail health market in relation to management of 
acute febrile illness in a relatively low malaria transmission setting in rural 
South Western Uganda. This health market includes drug shops on the sup-
ply side and care-seekers on the demand side. It acknowledges that their 
interactions and relationships are dynamic and are shaped by the community 
health workers, Ministry of Health (MoH), district and sub-district health 
officials, government and global health policies, and existing formal and 
informal norms, rules and regulations. The analysis in this thesis takes a 
creative process that initially breaks delineates the retail health market exist-
ing in South Western Uganda and breaks down the integrated Community 
Case Management (iCCM) intervention for pediatric febrile illness into 
smaller units, and later rebuilds them into a more complete system to aid our 
understanding. 
 
The thesis examines the characteristics and behavior of the drug shops 
sellers (paper VI), drug seller interpretation of and compliance with malaria 
Rapid Diagnostic Test (RDT) results paper I, effect of the iCCM interven-
tion on drug seller treatment of uncomplicated malaria, pneumonia symp-
toms and diarrheal diseases (paper II), and on care-seeker perceived quality 
of drug seller fever care (paper III). Lastly, paper IV and V examine qualita-
tively how the intervention components were implemented, contextual fac-
tors as mediators or moderators, and causal mechanisms that led to the ob-
served effects. 

Under-five mortality 
Globally, the risk of a child dying before the age of five has reduced by 56% 
from 93 in 1990 to 41 deaths per 1000 live births in 2016 [52]. However, 
under-five (U5) mortality risk is still highest in Sub Saharan Africa (SSA) at 
76.5 per 1000 live births, about 8 times higher than that in Europe (9.6 per 
1000 live births) [52, 53]. The Sustainable Development Goals (SDGs) 
framework has proposed for at least 79 countries to reduce U5 mortality rate 
to as low as 25 deaths per 1000 live births. Six out of the seven countries 
with U5 deaths per 1000 live births higher than 100 are in SSA. At the cur-
rent reduction rate, 47 countries (34 in SSA) will fall short of the SDG U5 
mortality target by 2030 [53]. This calls for acceleration of implementation 
of low cost child survival interventions to save more lives. 
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Figure 1. Under-5 mortality rate in 2015 by country                                       

Source: You et al, 2016 [54] 

 
Forty six percent of the U5 deaths occur in the first 28 days of life [55]. 
Children from the poorest households and rural areas are, on average, nearly 
twice as likely to die before the age of five as their counterparts in the richest 
households and urban areas, respectively. Children born to uneducated 
mothers are nearly three times as likely to die before the age of five as chil-
dren born to mothers with secondary or higher education [56]. Thus, inter-
ventions to target such most affected populations are a priority. 

Causes of child mortality 
Infectious diseases remain the leading child killers of U5 children in SSA. In 
2016, the leading killers were pneumonia 15.6%, diarrhoea 8.4%, sepsis 7%, 
malaria 5.1%, tetanus and meningitis 2.4%, measles 1.3%, AIDS 1.2%, other 
causes at neonatal age 38.6% and other causes post-neonatal age 20.4% [29]. 
Undernutrition is reported to underlie nearly half of these deaths [55]. The 
leading causes of U5 in-patient mortality in Uganda in 2016 are shown in 
figure 2. Whereas the proportion of U5 mortality attributed to malaria has 
declined, it remains the most geographically concentrated cause of child 
mortality – 96% of all malaria deaths occur in SSA [53]. Malaria and the 
other causes of U5 mortality are either preventable or treatable with availa-
ble low cost interventions. 
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Figure 2. Leading causes of under-five in-patient mortality in Uganda. 
Source: Uganda Ministry of Health, 2016  [57] 

Coverage of child survival strategies 
Child survival interventions are categorized into two:  
i) Interventions that target causes of child mortality among children one to 

fifty nine months,  
ii) Interventions that target to reduce neonatal deaths (first 28 days of life). 

Coverage of child survival interventions against the child killers of malaria, 
pneumonia, diarrheal diseases and undernutrition, which are responsible for 
more than half deaths of children between 1 to 59 months, is elaborated in 
this thesis.  

In SSA, the proportion of the population at risk of malaria that had access 
to an ITN is 60% and nearly all of them (53%) slept under an ITN in 2015 
[58]. From national surveys in SSA, access to a trained provider for febrile 
children is low at 54% and 36% of febrile children are not brought for care at 
all. Malaria diagnostic testing remains low at 51% in public sector, 40% in 
private sector and only 9% in the informal sector. The median proportion of 
U5 children with evidence of recent or current Plasmodium falciparum (P 
falciparum) infection and a history of fever, who received any antimalarial 
medicine, is 30% in SSA in 2013 – 2015 and the median proportion receiv-
ing an ACT is 14% [58]. 
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In 2014, coverage of third doses of the pneumonia related vaccines of 
Haemophilus influenza type B (Hib) vaccine and pneumococcal conjugate 
vaccine (PCV) in SSA was at 77% and 53%, respectively. Three of five 
children with acute respiratory infection (ARI) symptoms are taken to health 
providers for appropriate care.  More than 90% of the global population use 
improved drinking water sources and two thirds use improved sanitation 
facilities. In 2015, 663 million people still lacked improved drinking water 
sources, and 2.4 billion lacked improved sanitation sources with nearly 1 
billion practicing open defecation. Recent adoption of the rotavirus vaccine – 
a virus that causes severe diarrhea in children – onto immunization schedules 
of more than 79 countries offers additional reduction in diarrhea related 
morbidity and mortality. Just two in five children who suffer from diarrhea 
receive Oral Rehydration Salts (ORS) while coverage of zinc supplementa-
tion is very low with median of 1% out of 49 countries surveyed. Lastly, in 
2013, two thirds of the targeted children were reached with two doses of the 
Vitamin A supplementation [53]. Vitamin A supplementation can reduce 
child mortality by nearly a quarter. 
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Health systems, goals and functions 
The 2000 World Health Report defined a health system as ‘all the organiza-
tions, people, and actions whose primary purpose is to promote, restore or 
maintain health’. Scholars have opined that such a definition narrowly fo-
cuses on the health sector – those actors, institutions and resources whose 
primary intent is to improve or preserve individual or population health - 
whilst excluding the form and dynamics in the linkages between components 
within and beyond the health sector. 

In the view of this thesis, a health system includes a broader range of ac-
tivities, together with the complex interactions and relationships among them 
that improve population health, in a world where sectoral and international 
boundaries have become increasingly permeable. 

Taking the WHO definition of health - ‘a state of complete physical, men-
tal and social well-being and not merely the absence of disease or infirmity’- 
as a starting point, a health system includes all factors that may directly or 
indirectly impact upon population health.  

Figure 3 shows a simplified view of such a health system (adapted from 
Smith and Hanson, 2011 [59]). Broadly, the lower half shows inter-linkages 
among in-country domestic factors that influence health;  

i) Risk factors - genetic predisposition to disease, environmental in-
fluences, infectious disease,  

ii) The household economy - human capital and the individual in-
vestment in health,  

iii) The health sector - the impact of goods and services consumed 
primarily to improve health status, and  

iv) The national economy which represents the meta- influences of 
government structures and general economic well-being.  

Captured in this illustration, is the acknowledgement that social determinants 
of health are perhaps equally or even more significant than the health sector 
in improving population health.  

The upper half of figure 3 shows the influences outside the national con-
text; first, risk factors of disease are influenced by rapid cross-border trans-
mission of communicable diseases, increased environmental degradation, 
marketing of unhealthy products and behaviours; second, the national econ-
omy is affected by the provision and distribution of health related goods 
(pharmaceutical products), services (knowledge and technology) and people 
(patients and health professionals) and the global governance structures and 
regulations. 
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Figure 3. Simplified view of the health system 

Source: Smith and Hanson, 2011 [59] 

Despite the complexity illustrated above, the fundamental goals of health 
systems remain; improving the health of the population they serve, respond-
ing to people’s expectations (responsiveness), and providing financial pro-
tection against the costs of ill health (fairness of financing) [60].  In order for 
a health system to provide services of acceptable quality, it should mobilise 
resources (through taxation, insurance and out-of-pocket expenditure), fi-
nance goods and services (human resources, medicines, equipment and in-
frastructure) and provide stewardship (through policy formulation and su-
pervisory regulation) [60].  

However, many low income country health systems are challenged. Struc-
turally, they have heterogeneous establishments and providers, dominant 
unorganized private sector and inefficiencies in government delivery of 
health services [9, 11]. As a result, high out-of-pocket expenditures by users, 
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compromised quality of available healthcare, frequent ethical digressions by 
health providers and variation and inequity in physical availability and ac-
cess are common place [12].  

The current state of health systems in low income countries has been 
identified as a critical bottleneck in improvement of child health [61]. Medi-
cines and diagnostics to treat or prevent the major causes of child mortality 
exist[62], but effective health systems to deliver them to children in need do 
not. With weak health systems and low funding for child health services in 
countries with highest child mortality [63], community based initiatives have 
been proposed as vehicles of high impact low cost interventions to areas 
with inadequate access to child health services [62]. Community based inter-
ventions can contribute to increasing adequate access to care and adherence 
[64-67].  

Integrated Community Case Management (iCCM) 
intervention for pediatric febrile illness 
It is a community level intervention to provide integrated case assessment 
and management of childhood fever, recommended by WHO & UNICEF for 
rural areas in LMICs, where government provision of health services is se-
verely under-resourced and sometimes non-existent. It is based on the evi-
dence that appropriately trained community health workers (CHWs) can be 
supervised and supported with an uninterrupted supply of medicines and 
equipment to identify, correctly treat and/or refer most children who have 
malaria, pneumonia symptoms, non-bloody diarrhoea and malnutrition [68, 
69]. CHWs are community-based volunteers, also referred to as the village 
health teams (VHTs) selected by village elders and peers from within the 
community. 

The iCCM intervention is composed of multiple components, three being 
the most fundamental ones; the health worker, health service and community 
components.  

1) The health worker (CHW) component is aimed to improve integrated 
case management skills for tending to U5 febrile child, based on case detec-
tion using simple clinical signs and rapid diagnostics to guide choice of 
treatment. The CHWs are trained by a MoH certified trainer in a 6-day train-
ing comprising of lectures and hands-on sessions, following the MoH-iCCM 
curriculum. It addresses how to assess, test, classify and treat child illnesses 
of malaria, acute respiratory illness (ARI) and diarrheal diseases. Use of 
point-of-care diagnostic-testing, referral, filling in registers, and managing 
drug supplies are also explained. Monthly support supervision of CHWs is 
conducted shortly after the training by a diploma or degree-level clinician to 
reinforce the knowledge and skills.  
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2) The health service component focuses on distribution of medicines, di-
agnostics and other logistics necessary for service provision. The medicine 
products are artemether-lumefantrine dispersible tablets (DT), DT amoxicil-
lin, DT zinc and oral rehydration salts (ORS) and artesunate suppositories. 
The preferred product forms are those that are single dose-packaged and 
color-coded for age. The diagnostics include malaria Rapid Diagnostic Tests 
(mRDT), specific for P. falciparum and respiratory counters. Other logistics 
include patient registers, referral slips, supply order forms and treatment 
algorithms.   

3) The community component seeks to improve household and communi-
ty care-seeking practices that affect U5 child health. The messages on fever 
care-seeking, diagnostic testing and treatment adherence are delivered 
through community meetings, workshops, radio talk shows and announce-
ments and word-of-mouth by CHWs. 

These iCCM intervention components were adapted for implementation in 
drug shops that are part of the retail health market. The alterations were nec-
essary to achieve better contextual fit, given that the iCCM intervention pro-
posed by WHO/UNICEF is intended to be implemented by community 
health workers working as volunteers with medicines, diagnostics and logis-
tics provided by the public health sector. For simplicity, the adapted version 
of the iCCM intervention is referred to as the AXEX (Access and Excess) 
intervention in this thesis.   

Progress of implementation of the iCCM intervention 
In Uganda, the iCCM intervention was adopted by Ministry of Health as a 
national policy in 2010, to be implemented through the CHWs at village 
level [70]. After eight years, iCCM implementation is limited to just over 
half of the country (64 of the total 116 districts) and is supported mostly by 
health development partners. These include Malaria Consortium, UNICEF 
and Global Fund for AIDS, Tuberculosis and Malaria (GFATM) [71]. How-
ever, this iCCM intervention implementation has been afflicted by similar 
challenges as the broader public health system. These include inadequate 
supervision, motivation and retention of community health workers, unrelia-
ble medicine and equipment supply systems, weak monitoring and evalua-
tion systems and low uptake of services provided by community health 
workers in certain areas [72, 73]. As a consequence, the poor children in 
remote areas in Uganda are denied the dividend of community case man-
agement of malaria, pneumonia and diarrhea that has been reported else-
where [74-77]. Additionally, care-seeking from private sector has remained 
at about 50% for under-five children with fever [34, 36, 38].  
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Previous studies on implementation of the iCCM 
intervention 
Our research team based at Makerere University College of Health Science, 
Kampala, Uganda in collaboration with Uppsala University and Karolinska 
institutet in Sweden and other global partners has conducted numerous stud-
ies on pediatric fever management over the years. Findings from these stud-
ies informed national and global policies on pediatric fever management. 
Studies by Nsungwa-Sabiiti, Karin Källander and colleagues evaluated the 
implementation of home based management of fevers (HBMF) [78-81] and 
how the strategy promoted prompt and appropriate malaria treatment in U5 
children. Findings such as symptom overlap between malaria and acute res-
piratory infections from these studies informed the iCCM intervention for 
pediatric febrile illness [82-84]. Additional studies have evaluated different 
aspects on diffusion and implementation of the iCCM intervention including 
care-seeking from public and private health providers, use of the rapid diag-
nostic tests in the iCCM intervention and appropriate antimicrobial medicine 
use [77, 85-91]. More recently, following findings that over 50% of U5 fe-
brile children in rural areas first seek care from private health outlets, inter-
vention studies to assess the feasibility and effectiveness of introducing the 
iCCM intervention in private drug shops in a high malaria transmission set-
ting in Uganda were conducted [34, 41, 92]. In 2015, this initiative to im-
prove drug seller management of U5 febrile illness was recognized by the 
Special Programme for Research and Training in Tropical Diseases (TDR) 
and the World Health Organization (WHO) with the Social Innovation in 
Health Initiative (SIHI) award [93].   

This thesis builds on this previous work and attempts to examine more 
broadly the health systems effects of implementing the iCCM intervention in 
drug shops as part of the retail health market in a relatively low malaria 
transmission setting in rural South Western Uganda. 

The Uganda Country Profile 
Uganda is one of the members of the East Africa Community. The country 
has a population of approximately 37.85 million based on the 2014 census 
[26] and has one of the highest population growth rates in the world at 
3.03%. The majority of the population (59.3%) are younger, 19 years or less, 
37.8% are between 20 to 64 years old and only 2.7% are 65 years or older. 
Females constitute 51% of the general population. Approximately 82% of 
the population resides in rural areas, in households with mean size of 4.7 
persons [26]. The country has sustained one of the world’s fastest economic 
growth rates of the last two decades, averaging over 6% per year. However, 
Uganda remains one of the least developed countries in the world with as 
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gross national income per capita of USD 680 in 2014 [26]. The life expec-
tancy at birth has been increasing and currently is 63.3 years [26]. Poverty 
levels remain high with half of the population subsisting on less than USD 
1.25 per day. Poverty related diseases of malaria, acute respiratory infection 
and diarrhoeal diseases account for substantial child morbidity and mortality 
in Uganda.  

Malaria burden  
Uganda is a high malaria transmission country with 95% population at risk 
of P. falciparum malaria all year round. Ugandans are the fifth largest popu-
lation at risk of malaria in the world and the country accounts for 4% of the 
global burden. The country is ranked 3rd out of the 18 countries that account 
for 90% of P. falciparum infections in Sub-Saharan Africa [58]. However, 
recent investments have ripped dividends including a reduction of U5 child 
parasitemia from 42% in 2009 to 19% in 2014 and malaria specific mortality 
from 20,000 cases in 2005 to 6000 in 2015 and increase in household owner-
ship of at least one bed net from 47% in 2009 to 90% in 2014/15 [94]. Bed 
net usage among children U5 increased from 33% in 2009 to 74% in 
2014/15. However, malaria remains a major public health problem account-
ing for up to 50% of outpatient visits, 20% of hospital admissions and 20% 
of inpatient deaths [94, 95]. 
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Figure 4. Plasmodium falciparum parasite rate (PfPR) in Uganda 

Source: Wanzirah et al, 2015, [96] 

Uganda’s Health System 
The health system in Uganda is composed of the public, private-not-for-
profit and private-for-profit providers as well as traditional practitioners. The 
public sector and private sectors provide 51% and 49% of the health ser-
vices, respectively [97]. Uganda has a total of 5,229 health facilities [98]. 
Fifty two per cent of all the hospitals and health facilities in the country are 
public, 41% are private-not-for-profit and 7% are private-for-profit. Uganda 
runs a decentralized health system with national and district levels. Consid-
erable disparities exist in the quality and coverage of health services across 
the districts. The lowest rung of the district based health system consists of 
level 1 health services. The next levels are Health Centres level II-IV which 
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progressively provide a broader scope of health services and serve a larger 
number of people [30]. See table 1 for detailed Uganda Health Structure.  

The Uganda Ministry of Health (MoH) has a public private partnership 
for health policy in place [99], and the private health providers such as pri-
vate hospitals, medical centers and clinics undertake and accreditation pro-
cess by MoH to be assigned a level of care. 
 

Table 1. Uganda Health Structure 
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Conceptual framework 

Multiple influential frameworks and theoretical debates exist in the domain 
of process and outcome evaluations of complex interventions. Complex in-
terventions are those which contain several interacting components including 
how context mediates or moderates the intervention components. Additional-
ly, complex interventions as defined by dimensions such as the number and 
difficulty of behaviors required by interveners, the number of groups or or-
ganizational levels of beneficiaries, the number and variability of outcomes 
and the degree of flexibility or tailoring of the intervention permitted [2, 3]. 

This thesis adapted the UK Medical Research Council (MRC) guidance 
[1] into a conceptual framework for key functions of process and outcomes 
evaluations and relationships among them. The framework was applied in 
assessing the fidelity and quality of implementation, clarify causal mecha-
nisms and identify contextual factors associated with variation in outcomes 
of the intervention. Fidelity in this thesis refers to the consistency of what is 
implemented with the intervention as planned.  

Implementation 
As in the MRC guidance, this thesis applied the Oxford Implementation 
Index checklist [100] to describe and analyze the AXEX intervention and 
assess implementation fidelity and quality. Although that index is primarily 
for use by systematic reviewers to identify, extract and compare intervention 
implementation and characteristics across trials, it proposes four domains 
that are relevant to this thesis. These are intervention design (clear speciation 
of the core components of the AXEX intervention), delivery (staff qualifica-
tions, the quality and use of materials -medicines, diagnostics, treatment 
algorithms and other logistical materials -, dosage administered), uptake and 
context. Its advantage is that in analyzing the outcomes, it permits considera-
tion of resources, structures and processes needed to achieve successful im-
plementation, rather than just what was delivered. The Oxford Implementa-
tion Index covers similar domains as earlier definitions of fidelity by Carroll 
et al [101] and Bellg et al [102]. 
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Mechanism of effect 
This thesis applies theory based evaluation (TBE) to examine and under-
stand the causal pathways leading to change or effect i.e. mechanism of im-
pact. Inspired by Weiss [103], data was collected about stages at which the 
causal chain may breakdown. The AXEX intervention hypothesized that if 
drug sellers are trained on diagnostic testing for malaria parasites and pneu-
monia symptoms and provided with the diagnostics, they would test and 
comply with the test results. Mediation was incorporated into this theory of 
change to acknowledge the role of care-seekers in bringing the children to 
the drug seller and accepting the drug seller interpretation of the test results. 
However, the role of care-seeker in the hypothesized change is also subject 
to contextual factors such as household care-seeking practices or perceptions 
of drug sellers, a phenomenon referred to as moderation in theory of change. 
This thesis navigated the need to breakdown the AXEX intervention into 
constituent parts versus the notion that complex interventions are greater 
than the sum of their parts with multiple components acting in synergy to 
produce change. This was possible because the MRC framework for evaluat-
ing complex intervention takes in account their distinguishing characteristics 
of unpredictability, emergence and non-linearity of outcomes [104].  

Context 
In this thesis, context is interpreted as pre-existing conditions that could have 
facilitated or impeded implementation fidelity i.e. a moderator of implemen-
tation, and beyond that, as a moderator of outcomes [105]. Actors in the 
AXEX intervention were seen as agents, whose pre-existing circumstances, 
attitudes, perceptions and beliefs shaped how they interacted with the con-
stituent parts and the intervention as a whole. Also, these pre-existing condi-
tions were dynamic in response to the gradual unfolding of the AXEX inter-
vention implementation. Initial analysis of the context to identify the key 
stakeholders was carried using the theoretical framework for health markets 
proposed by Bloom et al [8]. 

Inspired by Pawson and Tilley [105], the AXEX intervention is construed 
as ‘a theory incarnate’, as it reflects assumptions about the cause of inade-
quate access to life-saving medicines and diagnostics that leads to child 
morbidity and mortality. It proposes a set of activities and assemblages that 
can interact with each other and context to produce change among popula-
tions of drug sellers and care-seekers. It also includes a set of structures and 
processes intended to facilitate change at organizational or retail market sys-
tem level. 
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Rationale for the Thesis 

This thesis originated with the idea to adapt, implement and evaluate the 
integrated community case management (iCCM) of pediatric febrile illness 
intervention in a retail health market of a relatively low malaria transmission 
setting in South West Uganda. The iCCM intervention has been shown to be 
effective and feasible in a high malaria transmission setting [41, 92]. How-
ever, moving to a relatively low malaria transmission intensity setting - ma-
laria parasite prevalence between 4.1% [94] and 9.3% [106], there is likely 
to be more non malaria febrile illnesses. Use of the iCCM algorithms to as-
sess, classify and manage paediatric fevers may result in situations where 
fewer or no antimicrobial medicines are recommended for treatment of the 
febrile illness. Moreover, most fevers in Uganda have previously been at-
tributed to malaria [107]. We do not know how the conflict of interest be-
tween drug sellers’ motive to maximize sales of ACTs will affect their inter-
pretation of malaria RDTs and eventual adherence to the observed diagnostic 
test results or iCCM treatment guidelines.  

From a health systems lens, it is also not obvious how implementing the 
iCCM intervention in drug shops will affect perceived quality of care among 
care-seekers and thus their care-seeking choice. Additionally, it is important 
to understand the context, as well as the intervention’s implementation and 
mechanism of effect, to better interpret the outcomes [108]. Borrowing from 
Robert Merton’s social theory, and we argue that the iCCM intervention, like 
other purposive social actions, has unintended consequences [109, 110]. 
Some of these can be foreseen and prevented, and others cannot be predict-
ed. Whereas the intended and anticipated consequences of the purposive 
action are always relatively desirable to the actor, unintended effects are not 
always undesirable. 

Effective interventions have at times failed due to poor acceptability and 
implementation plans that have not been sensitive to the stakeholders’ opin-
ions [111, 112]. We thus, aim to understand how the iCCM intervention was 
implemented, its intended and unintended consequences and their intercon-
nections, and we examine the dynamics and processes by which the effects 
were achieved.   
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Aim 

The aim of the thesis is to examine health system effects of an integrated 
community case management intervention for U5 paediatric febrile illness in 
a retail health market in a relatively low malaria transmission setting in 
South Western Uganda. 

The specific objectives for each study are: 

Study 1 (Paper I)  

To determine drug seller interpretation of and adherence to malaria RDT (P. 
falciparum specific histidine-rich protein 2 antigen-based test) results and 
performance of malaria RDTs under field conditions. 

Study 2 (Paper I & Paper II) 

To examine drug seller adherence to integrated community case manage-
ment guidelines for U5 pediatric febrile illness. 

Study 3 (Paper III) 

To determine the effect of implementing the iCCM intervention in private 
drug shops on perceived quality of drug seller fever care and care-seeking 
choice among households in South Western Uganda. 

Study 4 (Paper IV) 

To describe and analyze the iCCM intervention to understand how it was 
implemented and examine the dynamics and processes by which the ob-
served effects were produced.   
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Materials and Methods 

Overview 
Studies in this thesis were conducted in a mixed-methods approach. Table 
below summarizes the design and sample, setting, analysis and outcome for 
each study. All studies except small components of study I and II are based 
on primary data.  
 

Table 2. Overview of the thesis methods. 

Study Design and sample Setting Analysis and 
outcome 

iCCM by drug sellers 
influences appropriate 
treatment of paediatric 
febrile illness in South 
Western Uganda: a qua-
si-experimental study 

Care-seeker exit interviews 
pre- and post-intervention 
Pre (n=428) and Post (n=553) 
Secondary data (U5 febrile 
child registries) n=5975  
Direct observation n=49  

Mbarara  
 
Bushenyi 

Difference-in-
difference  
analysis of and 
trend analysis 
for propor-
tions 

Can malaria RDTs by 
drug sellers under field 
conditions classify U5 
children with or without 
P falciparum malaria? 
Comparison with nested 
PCR analysis. 

Cross sectional study 
Laboratory based compari-
son of malaria diagnostic 
strategies (n=212) 
Secondary data (n=199) 

Mbarara Agreement 
between diag-
nostic strate-
gies, sensitivi-
ty, specificity 
and predictive 
values 

Perceived quality of 
paediatric fever care 
from private drug shops 
and care-seeking choice 
in South West Uganda: 
data from household 
surveys. 

Pre- and post-intervention 
household surveys (n=5334) 

Mbarara 
Bushenyi 

Multi-level 
analysis for 
neighbor ef-
fects, predic-
tors of per-
ceived quality 
and care-
seeking choice 

Health system effects of 
implementing the iCCM 
intervention in private 
retail drug shops in 
South Western Uganda: 
a qualitative study. 

Qualitative process evalua-
tion 
Focus group discussions; 
care-seekers (n=18), com-
munity health workers (n=8) 
In-depth interviews (66) 

Mbarara Deductive 
manifest and 
content analy-
sis, Percep-
tions and be-
haviours 
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Study area and population 
Uganda has a population of 37.85 million and a total land area of 241,559 
square kilometres. Since July 1st 2016, it has been demarcated along political 
and geographical boundaries into 115 districts and Kampala Capital City 
Authority. The central government interacts directly with local governments 
at the district level. Within the districts are counties, sub counties, parishes 
and villages.  

Studies I and IV were conducted in Mbarara district while studies II and 
III occurred in both Mbarara and Bushenyi districts. Both Mbarara and 
Bushenyi districts are located in South Western Uganda. 

 

 

Figure 6. Map of Uganda showing Mbarara and Bushenyi districts in South Western 
Uganda 

South West Uganda, a relatively low malaria transmission region with com-
munity malaria parasite prevalence of 4-5% [94] was selected for prospec-
tive evaluation of the implementation of iCCM in private sector drug shops. 
It is one of ten malaria indicator survey regions in Uganda, consisting of 
twelve administrative districts with relatively similar malaria burden. The 
region is located approximately 250 kilometers southwest of Kampala, the 
commercial and administrative capital of Uganda. It has typical tropical cli-
mate with rainfall peaks in April and October during the year [26]. The ter-
rain is gentle undulating hills interspersed with plain savanna grasslands. 
The main source of livelihood is subsistence cultivation of food crops and 
livestock. Health service delivery in this area is structured along a pluralistic 
system with public health facilities and private pharmacies, clinics and drug 
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shops serving the population to a variable extent.  The remote and geograph-
ically constrained areas are served by private health facilities and outlets 
with minimal health infrastructure[113] manned by people with health train-
ing from zero to two years [34, 114, 115].  

Studies II and III compared an intervention arm and a comparison arm. 
The intervention arm was situated in Mbarara district while Bushenyi hosted 
the comparison arm. The approximate distance between the two districts is 
45 km. Mbarara district has a population of 472,629 people served by 58 
formal health facilities. The district drug inspector, district health educator, a 
cadre of CHWs and drug shops were the key participants within the district. 
Drug shops are small-scale medicine outlets that are granted licenses by the 
National Drug Authority (NDA) following successful vetting of personnel, 
physical premises and payment of prescribed fees to sell a limited list of 
medicines. Care-seekers (households with U5 children) in the catchment 
communities as the intended beneficiaries on the demand side completed the 
loop of stakeholders in studies presented in this thesis.  

Bushenyi district was purposively selected as the comparison area. This 
rural area was deemed similar to Mbarara in geographical terrain, vegetation, 
rainfall patterns, ethnicity, and cultural practices and in having low malaria 
transmission rates. It has a population of 234,440 served by 36 formal health 
facilities [26, 116]. The district drug inspector, drug shops and households 
with U5 children were also enrolled to participate in the studies.  

The AXEX intervention 
The iCCM intervention is recommended by WHO/UNICEF and Uganda 
MoH to be implemented through the CHWs. In this thesis, the iCCM inter-
vention detailed on page 22 was adapted for implementation in private sector 
drug shops in a rural South Western Uganda, a relatively low malaria trans-
mission setting. The multiple components as adapted are outlined in Table 3. 
After adaptation, the intervention was referred to the AXEX (Access and 
Excess) intervention for simplicity. Preparation for field work and imple-
mentation of the AXEX intervention started in May 2013. The actual inter-
vention implementation lasted from February 2014 to September 2015. 

The AXEX intervention was implemented and evaluated using the concep-
tual framework (figure 2) adapted for this thesis. To examine the fidelity and 
quality of implementation, this thesis interpreted the AXEX intervention as a 
quality improvement tool to promote systematic drug seller practice in as-
sessing and classifying pediatric febrile cases bases on clinical signs and 
symptoms; in using rapid diagnostics to detect malaria parasites or pneumo-
nia symptoms; and in prescribing child-appropriate antimalarials, antibiotics 
or diarrhea treatment based on the classification or referral. This interpreta-
tion is presented as an algorithm in Figure 7. Surrogate outcomes were iden-
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tified from the iCCM indicator guide recommended by the monitoring and 
evaluation subgroup of the global iCCM task force [117] and assigned to 
each step. 

Using a factorial model, we conceptualized the surrogate outcomes as in-
tended effects on drug seller treatment practices into pre-defined discrete, 
static and quantifiable variables [118] and measured and compared in the 
intervention and comparison arm, before and after the AXEX intervention, 
respectively. We also adopted a health market theoretical framework [14] to 
describe and analyze qualitatively the AXEX intervention, its intended and 
unintended consequences and their interconnections, and to examine the 
dynamics and processes by which the effects were achieved. Identification of 
intended and unintended consequences was also inspired by Robert Merton’s 
social theory of unanticipated consequences of purposive social action [109, 
110]. Some of these can be foreseen and prevented, and others cannot be 
predicted. Whereas the intended and anticipated consequences of the purpos-
ive action are always relatively desirable to the actor, unintended effects are 
not always undesirable.   
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Main research methods 
Mixed-methods research 
Given the number and diversity of research questions that emerge in health 
systems research, it is recommended to consider from the outset how quanti-
tative and qualitative approaches fit together into a mixed methods study 
[122]. Mixed methods confer onto the study opportunity for increased 
breadth and depth of understanding and corroboration. Additionally, it is 
possible to compensate for weaknesses inherent in one method, on strengths 
provided by the other and to offset inevitable method biases [123].  Triangu-
lation to achieve convergence and corroboration of results can be done. 
Through complementarity of the different methods, researchers can seek 
elaboration, enhancement, illustration, clarification of observed results. The 
study can develop or evolve when researchers use results from one method 
to generate hypothesis to be tested in the next method thereby covering most 
aspects of the inquiry. And contradictions and inconsistencies within data 
sets can be addressed by reformulating questions [122, 124-126]. For these 
reasons, this thesis applied an iterative model in which data collected earlier 
was used to postulate causal processes and contextual factors which then 
became the basis for the proceeding data collection.  

Quasi-experimental design 
Study II and III were conducted in a quasi-experimental design. Quasi exper-
iments lack the attribute of random assignment of study units to experi-
mental conditions but aim to demonstrate causality between an intervention 
and outcome [127, 128]. This thesis used the variant of quasi-experiments 
with an intervention arm, untreated comparison arm, also known as the non-
equivalent comparison group design, with pre-test assessment. This choice 
was justified as it was not logistically feasible or practical and acceptable to 
randomize. The iCCM intervention had been adopted as MoH policy and 
was being implemented in several districts through CHWs. Second, some of 
potential variables in the thesis were controlled at the district or national 
level; hence it would have necessitated randomizing higher units such as 
districts, regions or at national level.  

Difference-in-differences analysis 
Difference-in-differences (DiD) analysis of treatment effects has emerged as a 
reliable technique in non- or quasi-experimental evaluation method. It is widely 
used when panel data or repeated cross sections are available for assessments of 
intervention effects. DiD analysis facilitates causal inference analysis of an in-
tervention when time-invariant unobserved heterogeneity might confound a 
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causal-effect analysis [129, 130]. DiD analysis requires four elements; first, 
availability of an intervention and comparison group; second, the existence of 
parallel paths in the pre-intervention trends; third, a clear time cut-off identifying 
when the intervention starts, so there is a pre- and post-intervention period; 
fourth, the assumption that without treatment, the intervention arm would show 
a trend similar to that observed in the comparison arm [131]. Extraneous varia-
bles that may confound the causal inference can be added to the DiD analytical 
model. This thesis applied the DiD analytical technical in study II. 

Data collection methods 
Data from two household surveys (study III) and two sets of drug shop care-
seeker exit interviews (study II) conducted before and after the iCCM inter-
vention in the intervention and comparison arms, respectively, were to an-
swer the research questions for study I and study III. In addition, data from 
direct observation of drug seller-care-seeker encounters (study II) and review 
of secondary data (intervention arm drug shop U5 febrile child registries) 
(Study I and II) were abstracted and used. A laboratory component involving 
validation of malaria RDT result with Polymerase Chain Reaction (PCR) 
detection P. falciparum Deoxyribonucleic Acid (DNA) was also conducted 
(study I). Lastly, qualitative data collection using Focus Group Discussions 
(FGDs) with care-seekers and community health workers, In-depth Inter-
views (IDIs) with drug sellers, health workers in government health facili-
ties, district health officials, ministry of health officials and other national 
level stakeholders was conducted for study IV.  

Several methods have been recommended for evaluating the effect of health 
systems interventions. In this thesis, structured interviews, direct observa-
tions, unstructured interviews, FGDs, and review of secondary data were 
used. Secondary data mainly included the intervention arm drug shop U5 
febrile child registries, field notes, project activity and progress reports.  

Structured interviews 
Structured questionnaires are common data collection instruments in health 
systems research. Such instruments have fixed questions, offering no flexi-
bility to the enumerator to adjust any of its elements including content, 
wording or order of the questions. Usually collect self-reports, they are sim-
ple, cheap and convenient to gather information on key process variables. 
They are suitable in capturing mediating mechanisms or quantifying partici-
pant’s interactions (e.g. reach and acceptability) with the intervention [122]. 
However, they are subject to social desirability biases when a participant 
responds in anticipation of what is perceived as interviewers expected re-
sponse. Additionally, self-report questionnaires are not good when assessing 
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an intervention that involves applying skilled techniques. Implementers may 
not be well placed to rate their own competence [122].  

A total of 48 interviewers (12 per intervention arm before and after) were 
used for data collection in the parent research project. Interviewers were 
University graduates with bachelors in arts, information technology, educa-
tion, nursing, and statistics and were selected in consultation with the district 
health officials, who were part of the implementation of the project. Selec-
tion was based on literacy skills, ability to communicate in both the local 
language (Runyankole) and English and availability during the study period. 
The interviewers were trained in data collection for three days using general 
instructions, role plays, and practical exercises. Data collection tools that had 
been translated from English to Runyankole then back were used in this 
training. Each of the questions was discussed, translated into the local lan-
guage for clarification and standard local terms were agreed on for the ill-
ness terms. The training session ended with pilot testing of the question-
naires, questions were revised where necessary. The PhD Student (Freddy 
Eric Kitutu) was part of the field activities and frequently conducted audit, 
supervision and gave feedback to the enumerators. 

Focus Group discussions (FGDs) 
Focus group discussions have wide application in health systems research, 
particularly to explore people’s own experiences, expectations and 
knowledge, the way they think regarding a phenomenon, how their views are 
constructed and expressed in a certain context [132, 133]. They produce 
interactions which provide deep insights into consensus and conflict in the 
views and experiences of participants [122].  FGDs are also used to uncover 
factors related to complex behavior, for studies on decision making or when 
studying how people negotiate about their norms and belief systems [122, 
134]. They elicit a wider range of perspectives more quickly than individual 
interviews [122].  In that regard, FGDs are very useful in examining diffu-
sion, assimilation and adoption of interventions in health system research 
[122]. FGDs, however, may overlook minority opinions, and the researcher’s 
preconceptions could drive the group’s interaction [122, 135]. Also group 
size may compromise the depth in which a topical issue is explored [122]. In 
situations where hierarchy exists among participants, “lower status” partici-
pants are less likely to contribute or express disagreement, resulting in false 
consensus and over representation of views of “higher status” participants 
[122].  In study IV, data from FGDs were used to describe and analyze the 
iCCM intervention, to understand how it was implemented, the intended and 
unintended consequences, and to examine the dynamics and processes by 
which the effects were achieved. The participants in the FGDs were care-
seekers at the drug shops and community health workers in the study area.   
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Unstructured interviews 
Conversational interviews are often used in qualitative research. They may 
be in-depth or key informant interviews. They are suitable for discussing 
more sensitive issues or where there are concerns that group dynamics may 
repress individual voices rather than elicit a wide range of views [122, 132, 
136]. They provide a greater opportunity to explore individual experiences 
and realities in depth [122]. Questions asked are open-ended and participants 
are encouraged to speak with their own words. These interviews require time 
and experience to construct good open-ended questions [136, 137]. For study 
IV, data were collected in unstructured interviews - in-depth interviews - 
with drug sellers, health workers in government health facilities, district 
health officials, ministry of health officials and other national level stake-
holders. These interviews explored views and perceptions of the participants 
towards the ongoing or just completed iCCM intervention in drug shops and 
analyzed both the intended and unintended consequences and examined the 
dynamics and processes by which the effects could have been achieved.  

Direct observation 
Participant observation is a complementary tool to interviewing. It involves 
systematically watching and recording behavior and other characteristics. Ob-
servation may be passive or active depending on the degree of involvement 
[133, 138]. It offers a means to reduce potential discrepancy self-reports and 
what is actually done [122]. Hence, a change in behavior because one knows 
they are being watched, also referred to as the Hawthorne effect [139], is its 
pitfall. It is suitable when observation can be achieved unobtrusively or when 
evaluating the implementer’s acquisition of specific skills. In the latter case, if 
implementers have not acquired the competence or skill, they will still not show 
that competence regardless of presence of an observer [122]. In addition to data 
obtained from care-seeker exit interviews in study I, direct observation of 49 
drug seller–caretaker encounters at intervention drug shops by trained inter-
viewers was done using a structure coding form. These interactions were select-
ed by convenience sampling and data was collected using a pre-tested structured 
checklist. Interviewers assessed actual verbal and nonverbal behavior of the 
drug sellers against the standard iCCM sick child job aid (treatment algorithm). 
This data was analyzed to determine the quality of pediatric fever assessment 
and treatment of sick children [140]. 

Filter paper sampling for analysis of Plasmodium DNA 
Analysis of biological fluids involves handling of potentially infectious material. 
Capillary blood sampled on malaria RDT cassettes (CareStart™ from ACCESS 
BIO, INC. Ethiopian Branch, Yeka, Addis Ababa, Ethiopia), in finger prick 
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blood[120] and fast transient analysis (FTA) WhatmanTM 3MM filter paper is 
safe and convenient in field settings in rural areas. It reduces the need for high 
trained individuals and equipment such as centrifuge, deep freezer and needle 
prickers [141, 142]. Dried blood spots on RDT cassettes and FTA filter paper 
are stable in tropical climates, and they can be kept at normal working tempera-
tures for long periods of time, hence facilitating blood sampling in the field 
[142, 143].  The blood spotted mRDT and filter paper samples do not require 
refrigeration or freezing and hence can be sent by ordinary mail from the field to 
the molecular laboratory. This technique of collection of biological fluids is 
advantageous as it requires small quantities of blood and can use finger-prick 
capillary blood samples instead of venous blood, hence it is of great value when 
taking blood samples from children. 

Study designs  
Study I 
Study I was a cross sectional study where paired blood samples on malaria 
RDT strip and FTA cards were obtained by finger prick from children 5 
years or less at two study drug shops in Mbarara district. The malaria RDT 
cassette was first read in the field and together with the blood spotted FTA 
card, they were analyzed for presence of Plasmodium DNA using PCR. This 
study compared drug seller interpretation with laboratory scientist re-reading 
of malaria RDTs and PCR detection of Plasmodium DNA on FTA cards. It 
also assessed drug seller compliance with the observed malaria RDT results. 
Table 4 defines the main variables in the analysis. 
 

Table 4. Study I variables and their descriptions 

Variable Description and categories 

Drug seller interpretation of malaria 
RDT strip 

positive, negative 

Laboratory scientist re-reading of 
malaria RDT strip 

positive, negative, not conclusive 

PCR analysis of Plasmodium DNA 
recovered from dry blood spotted 
FTA cards. 

positive, negative 

Medicines given to U5 child artemether/lumefantrine tablets, dis-
persible amoxicillin tablets, zinc sulphate 
tablets, oral rehydration salts 
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To assess performance of the malaria RDTs under field conditions, the three 
diagnostic strategies listed in Table 5 were compared with PCR detection of 
Plasmodium DNA on FTA cards. 
 

Table 5. Malaria diagnostic strategies used to classify the presence or absence of 
malaria parasites among the under-five children in the study. 

No. Sample/other 
information 

Diagnostic strategy Remarks 

1 Finger prick 
blood on malar-
ia RDT strip 

Drug seller interpretation of 
Malaria RDT strip (drug 
seller)  

Diagnostic test data obtained 
from drug shop patient registry 

2 Retrieved ma-
laria RDT strip at 
central lab 

Laboratory scientist repeat 
reading of malaria RDT strip 
(laboratory scientist)  

First comparator with drug seller 
interpretation of the malaria 
RDT strip 

3 P. falciparum 
DNA  extracted 
from the malar-
ia RDT strip 

PCR analysis of P falciparum 
DNA (RDT-PCR)  

Used malaria RDT cassette trans-
ferred from the field to molecu-
lar laboratory 

4 P. falciparum 
DNA extracted 
from FTA filter 
paper 

PCR analysis of P falciparum 
DNA (FTA-PCR)  

Second reference and gold 
standard for other three diag-
nostic strategies. 
Blood spotted FTA card. 

 

Nested PCR for Detection of Plasmodium falciparum  

Plasmodium DNA was extracted from blood spot collected on FTA card and 
malaria RDT strips using Chelex method [144] and QIAamp blood kit (QI-
AGEN, Inc., Chatsworth, CA), following manufacturer’s instructions. The 
quantity and quality of the extracted DNA was assessed using Nano Spec-
trophotometry and QIAxcel advanced automated capillary electrophoresis 
following the manufacturer’s guideline. Detection of P. falciparum was done 
using nested PCR that employed two sets of primers that targeted 18SrRNA 
gene to confirm the genus and species. Nested PCR was performed accord-
ing to the protocol developed by Snounou et al in two sequential steps [145].  
The first round PCR was performed in 50µL volume consisting of 1x 
of Taq 2X Master Mix (New England BioLabs, Massachusetts, USA) of 
10pmol/μL each, of the forward and reverse genus specific outer primers 
(Table 1), PCR grade water and 5.0 μL of 50 ng/μL template DNA. The 
reaction was performed with an initial denaturation at 95o C for 5 minutes, 
followed by 35 cycles of 1 minute at 94o C, 2 minutes at 58o C, and 2 
minutes at 72o C, and final extension at 72o C for 10 minutes in using a 
Thermal cycler (Bio-Rad, T100; Singapore). Two micro liters (µL) of the 
first round PCR amplicons were subjected to second PCR using the same 
amplification conditions and a P. falciparum specific internal primer. The 



 52

PCR products were analyzed using QIAexcel automated capillary electro-
phoresis. Detection of a 205 bp fragment indicated presence of P. falcipa-
rum.  For each run, DNA from reference P. falciparum 3D7 strains and nu-
clease free water were used as positive and negative controls, respectively. 
Details of the primers used for nested PCR of 18S rRNA gene in malaria 
parasites are provided in Table 6. 

Table 6. Primers for nested PCR of 18S rRNA gene in malaria parasites 

Types of 
PCR 

Primer 
name 

Sequence (5’–3’) Species 

Nested – 
first 

rPLU6 TTAAAATTGTTGCAGTTAAAACG Plasmodium 
sp. 

rPLU5 CCTGTTGTTGCCTTAAAC TTC 

Nested – 
second 

rFAL1 TTAAACTGGTTTGGGAAAACCAAATATATT P. falcipa-
rum rFAL2 ACACAATGAACTCAATCATGACTACCCGTC 

 
The malaria diagnostic strategies were analyzed for overall variation, then 
variations for either positive or negative readings and expressed as percent-
age of agreement and Cohen’s kappa (κ) statistic. A 95 % confidence inter-
val (95 % CI) was calculated for each κ value using the Stata “KAPPA” 
module [146]. The level of statistical significance was set to 0.05. Stata ver-
sion 13.0 (Stata Corp., College Station, TX, USA) was used for analysis. We 
calculated the sensitivity, specificity, positive predictive values (PPV) and 
negative predictive values (NPV) (with 95% confidence intervals (CI)) of 
the drug seller interpretation and laboratory scientist re-reading of malaria 
RDT strips compared to the PCR analysis of P. falciparum DNA extracted 
the FTA card as the reference method.  

Study II 
Study II was a quasi-experimental design with one intervention (Mbarara 
with iCCM in drug shops) and one comparison area (Bushenyi without 
iCCM in drug shops). Data was collected in drug shop care-seeker exit inter-
views using a structured self-report questionnaire before and after the inter-
vention period to examine the drug seller adherence to the iCCM algorithm 
derived from the WHO/UNICEF recommended iCCM intervention for pedi-
atric febrile illness. Secondary data was also extracted from drug shop pa-
tient registries to calculate proportions of U5 children diagnostically tested, 
prescribed ACTs, or antibiotics.  The primary outcome variable was propor-
tion of U5 children that received appropriate treatment (the right dose, fre-
quency and duration for the right indication i.e. overall appropriate treat-
ment) for each of uncomplicated malaria, pneumonia symptoms and non-
bloody diarrhoea as assessed against the national treatment guidelines[70] 
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and WHO definition of rational medicine use [147] and were derived as fol-
lows:  

Appropriate treatment for uncomplicated malaria – a child with fever or 
history of fever was tested by malaria RDT, if positive received the right 
regimen of ACT and an afebrile child was neither tested nor prescribed 
ACT. Children with malaria RDT positive results should have received ar-
temether/lumefantrine 20/120mg DT as follows; 6 tablets in yellow pack for 
children aged 4 to 35 months (one tablet twice daily for three days), 12 tab-
lets in blue pack for children aged 36 to 59 months (three tablets twice daily 
for three days). 

Appropriate treatment for pneumonia symptoms – a child with cough 
and fast breathing (checked by respiratory timer to be 60 or more breaths per 
minute for a child 0 to 7 days, 50 or more breaths per minute for child 2 to 
11 months and 40 or more breaths per minute for child 1 to 5 years) received 
right regimen of amoxicillin DT and child with cough and normal breathing 
was not prescribed amoxycillin DT. Children with cough and fast breathing 
should have received amoxicillin DT 125mg as follows; 20 tablets in pink 
pack for children aged 2 to 11 months (two tablets twice daily for five days), 
30 tablets in green pack for children aged 12 to 59 months (three tablets 
twice daily for five days). 

Appropriate treatment for non-bloody diarrhoea - child with non-bloody 
diarrhea (loose stool with no visible presence of blood) received zinc 200mg 
DT and ORS sachets as follows; 5 tablets for children aged 2 to 6 months 
(half tablet once a day for ten days), 10 tablets for children aged 7 to 59 
months (one tablet once a day for ten days). Each of these children received 
2 sachets of ORS and the drug seller demonstrated to care-seeker how to 
reconstitute. Each child was advised to drink at least half a 300ml cup after 
every lose stool. 
 
Table 7 defines the main variables. 
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Table 7. Study II variables and their descriptions 

Variable Description and categories 

Child’s symptoms or signs fever, cough, rapid or difficult breathing, diar-
rhoea, other symptoms 

Child’s sex male, female 
Care-seeker’s sex male, female 
Whether care-seeker had ever 
attended school 

yes, no 

Care-seeker’s highest level of 
school 

primary, O-level, A-level and higher, none 

Care-seeker’s occupation unemployed, housewife, self-employed, civil serv-
ant, other 

Perceived severity of illness very severe, moderately severe, not severe 
Time illness was noticed less than 24 hours, between 24-48 hours ago, 

more than 48 hours ago, do not know 
Sought care elsewhere prior 
to drug shop visit 

yes, no 

How care-seeker decided to 
buy medicine 

knew medicine or was advised by friend, advised 
by drug seller 

Child’s age continuous variable, age in months 
Care-seeker’s age continuous variable, age in years 
Reason for seeking care at 
drug shop 

short distance to drug shop, open all time, can 
borrow medicine, drug seller is my friend, regular 
supply of drugs, good customer service, recom-
mended to me, has good or trained staff, other 

Time to get to drug shop <15 minutes, 15 to 30 minutes, 30 to 60 minutes, 
>60 minutes 

If care-seeker paid for diag-
nostic tests 

yes, no 

Care-seeker able to meet 
treatment costs 

yes, no 

*If malaria RDT was done yes, no 
*If respiratory rate counting 
was done 

yes, no 

*Medicines given to U5 child artemether/lumefantrine tablets, dispersible 
amoxicillin tablets, zinc sulphate tablets, oral re-
hydration salts, other medicines 

If U5 child’s body temperature 
was taken 

yes, no 

Study arm of care-seeker-child 
pair 

intervention arm, comparison arm 

Study participation time for 
care-seeker- child pair 

pre-intervention, post-intervention 

*data sources were both care-seeker exit interviews and patient registries 
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Difference-in-difference analysis was used to quantify the iCCM interven-
tion net effect and confidence intervals under the assumption of normally 
distributed residuals, to facilitate presentation in percentage units. The out-
come variables were derived prior to analysis. Care-seeker and U5 child 
pairs were clustered within drug shop identifiers. The adjustment for cluster-
ing used the intra cluster correlation estimated by large analysis of variance 
which applies a correction for imbalanced clusters[148]. Given the small 
number (10-12) of clusters per study arm, bootstrapping was done in 50 rep-
lications to improve inference with clustered standard errors [149]. Multivar-
iable analysis was done to adjust for extraneous variables selected in the 
backward elimination stepwise regression process, after removing collinear 
variables from the full model. The level of statistical significance was set to 
0.05. Stata version 13.0 (Stata Corp., College Station, TX, USA) was used 
for analysis. 

Study III 
Study III employs a quasi-experimental design to determine the effect of the 
iCCM intervention in drug shops and neighborhood effects on perceived 
quality of drug shop fever care and care-seeking choice among households in 
South West Uganda. Data was collected in cross-sectional household sur-
veys conducted in two time periods: July to October 2013 and April to May 
2015 in Mbarara (intervention arm) and Bushenyi (comparison arm) dis-
tricts. The main binary outcome was perceived quality of childhood fever 
care at drug shops, derived by the Principal Components Analysis (PCA) 
technique to correlate multiple items (listed in Table 8) and determine the 
presence of coherent subsets of variables that collectively represented an 
underlying factor, perceived quality of fever care at drug shops. Also care-
seeking choice from private health providers versus within the community 
was assessed. Table 9 defines the main variables in the analysis. 
 

Table 8. Item list used to generate the index for perceived quality of paediatric fever 
care at drug shops among households in Mbarara and Bushenyi districts. 

 Item Agree Neutral Disagree 
1 The private health facility closest to my household 

usually has the medicines my household needs 
3 2 1 

2 Medicines are more expensive at the private 
health facility than at government health facilities 

1 2 3 

3 My household can usually get credit from the 
private health facility if we need to 

3 2 1 

4 My household can usually afford to buy the medi-
cine we need 

3 2 1 

5 In the past, my household had to borrow money or 
sell things to pay for medicines 

1 2 3 

6 The quality of health services delivered by the 3 2 1 
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private health facility in my neighborhood is good 
7 I respect the drug sellers a health providers and 

follow their recommended treatment 
3 2 1 

8 The drug sellers usually treat me with respect and 
listen to my symptom descriptions 

3 2 1 

9 The drug sellers usually try to understand my 
illness by asking and examining me  

3 2 1 

10 The drug sellers endeavor to minimize the burden 
to me, maintain my privacy and confidentiality 

3 2 1 

 

Table 9. Study III variables and their descriptions 

Variable  Description and categories 

Study district/arm  Mbarara (intervention arm), Bushenyi (compari-

son arm) 

Study period  July to Oct 2013 (pre-intervention), April to May 

2015 (post-intervention) 

Child’s sex  Female, Male 

Respondent’s occupa-

tion 

 Housewife, subsistence, self-employed, civil 

servant, other 

When U5 child illness 

occurred 

 In > 2weeks preceding survey, in 2 weeks preced-

ing survey 

U5 child presented with 

fever 

 Yes, no 

Ever received Ministry of 

Health messages on 

care-seeking for child-

hood febrile illnesses 

 Yes, no 

Slept under mosquito 

net on night preceding 

survey 

 Yes, no 

Any medicines at home 

on day of survey 

 Yes, no 

Time to government 

health facility 

 15mins or less, 15 to 60mins, >60mins, no acces-

sible government facility 

Time to drug shop  15mins or less, 15 to 60mins, >60mins, no acces-

sible drug shop 

Time to private clinic  15mins or less, 15 to 60mins, >60mins, no acces-

sible private clinic 

Time to community 

health worker 

 15mins or less, 15 to 60mins, >60mins, no acces-

sible community health worker 

Wealth quintile  Poorest, poorer, poor, less poor, least poor 

Time to seek healthcare  Same day, next day, two days, >two days 
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Number of times U5 

child had been sick in 12 

months preceding sur-

vey 

 < 3times, 3 to 4times, 5 to 6times, > 6times 

 

Number of people in 

household 

 <5people, 5 to 11people, >11people 

Perceived quality of 

paediatric fever care 

 Good, bad 

Care-seeking choice 

between private and 

government health pro-

viders 

 Yes, no 

Care-seeking choice 

between private health 

providers and within the 

community 

 Yes, no 

 
Multilevel mixed effects logistic regression models separately quantified the 
influence of neighbourhood effects, extraneous variables on the binary out-
comes of perceived quality of childhood fever care at drug shops and care-
seeking choice between private health providers versus within the communi-
ty. All variables were evaluated in the model as categorical fixed effects 
nested within neighbourhoods, the primary sampling units (PSUs), and nor-
mal distribution of random effects was assumed. The single level and null 
multilevel logistic regression models were compared in a likelihood ratio test 
at p-value less than 0.05, to determine if between neighborhoods variance 
existed [150-152]. Simple variance components multilevel logistic regres-
sion models [150-152] with households (first level) nested within neigh-
bourhoods (second level) were fitted to the data. In the first model, no co-
variates were entered (the empty model). In the second model, the full ran-
dom intercept model with all possible covariates was fitted, as an initial step 
to building a prediction/prognostic model. Selection of covariates for multi-
level logistic regression analysis was by backward elimination and stepwise 
regression, after removing collinear variables from the full model. The level 
of statistical significance was set to 0.05. Stata version 13.0 (Stata Corp., 
College Station, TX, USA) was used for all analyses. 

Study IV 
Study IV was conducted in the intervention arm in Mbarara district. It aimed 
to understand how the iCCM intervention was implemented, its intended and 
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unintended consequences and their interconnections, and it examined the 
dynamics and processes by which the effects were achieved.  

A team composed of a social scientist, graduate in Bachelor of Arts and a 
pharmacist conducted face-to-face interviews using interview guides. Partic-
ipants were purposively selected; drug sellers in study drug shops were con-
secutively invited to participate in the IDIs, care-seekers at baseline were 
identified by CHWs, and the inclusion criteria was having a child U5 as a 
dependent and previous care-seeking from private drug shops. CHWs within 
the catchment area of the drug shop were enrolled for FGDs.   

FGDs were conducted in the study area at locations deemed convenient to 
participants including at sub-county halls, school classrooms and at health 
centers (HCs). IDIs with drug sellers were conducted at their drug shops and 
IDIs with government officials were held at their offices on appointment. 
Sample sizes for all categories of FGDs and IDIs were determined by topical 
saturation [136]. A total of 26 FGDs – 18 with care-seekers and 8 with 
CHWs – and 66 IDIs – 47 with drug sellers and 19 with government officials 
- were conducted at baseline, midpoint and end-line between September 
2013 and September 2015. Each FGD included 4 to 11 care-seekers or 
community health workers. At the end of each interview, the lead interview-
er or facilitator, note taker and lead author debriefed to improve the inter-
view guide. Each interview was transcribed and translated into English by 
bilingual research assistants under supervision of the lead author. The lead 
author maintained a field journal and had record of project activity reports. 
 
Interviews were based on an unstructured guide that explored common child 
illnesses treated at the drug shops, why community members sought care 
from them, what challenges care-seekers and drug sellers faced, at baseline. 
Drug sellers were asked about their interactions with care-seekers, communi-
ty health workers, how they obtained operation permits, experiences of their 
encounters and interactions with district and NDA officials. The drug sellers, 
care-seekers, community health workers were asked hypothetically about 
their views and perceptions on implementing an intervention that trained 
drug sellers to use diagnostic tests to assess and classify children, prior to 
recommending medicines or otherwise. Mid and end-line interviews asked 
similar questions with a focus on first-hand accounts of experiences with the 
intervention or its components, perceptions formed, emergent opinions 
among the key stakeholders, challenges and opportunities posed by the 
iCCM intervention. 
 
All interviews and conversations were audio-recorded and complemented by 
field notes. The lead author checked all the transcripts against the recordings 
to ensure accuracy, and reviewed and cleaned the transcripts. All transcripts 
were carefully read multiple times by the authors FEK (lead) and CK, and 
they were separately coded in OpenCode Software 4.03 (University of 
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Umeà, Sweden)[153] using the content and thematic analysis approach 
[154]. Data were extracted into meaning units. Together with pre-defined 
areas of interest identified from the theoretical framework for health market 
systems, the meaning units were used to draw up the initial coding scheme. 
Preliminary codes were refined by lead author and applied back to the tran-
scripts. These were further refined into final categories that reflected on ac-
tual experiences and encounters of the different stakeholders with all or 
some of the components of the AXEX intervention. 
 
Using a health markets and systems lens, transcripts from the interviews 
were analyzed to identify positions occupied by each of the key stakehold-
ers, the direct and indirect relationships, interactions among them and other 
health system effects associated with the apparent success of the interven-
tion.  
 
 
 

 
 
 
 

 
 

  



 60

Ethical Considerations 

Studies in this thesis were nested in a larger research project entitled “AC-
CESS and EXCESS, EQUITY and INFORMATION: Point of Care Diag-
nostics and Pre-packaged Subsidized Drugs for Integrated Fever Manage-
ment for Malaria, Pneumonia and Diarrhoea in Children at PRIVATE SEC-
TOR Drug Shops in Uganda” This project was implemented by Makerere 
University School of Public Health, with Dr. Henry Wamani as principal 
investigator. 

The ethical review and approval of this research project was granted by the 
Research and Ethics Committees at Makerere University School of Public 
Health (IRB00011353) and the World Health Organization (RPC553). The 
research project was cleared and registered by the Uganda National Council 
of Science and Technology (HS1385).  

Written informed consent was obtained from all research participants who 
provided primary data in the drug shop care-seeker exit interviews, house-
hold surveys, focus group discussions, and in-depth interviews. Additionally, 
written informed consent was obtained to digitally record the interviews in 
qualitative interviews.  

Permission to conduct the drug shop intervention was obtained from the 
district local government authorities and drug shop owners, respectively.  

Confidentiality was maintained throughout data collection, management and 
analysis. Hard copies of data collection materials did not have identifiers and 
were locked in a secure cabinet or room with limited access by specified 
individuals. A de-identified version of the database was used for data analy-
sis.  
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Results 

Drug seller interpretation of and compliance with 
malaria RDT strips 
Drug seller interpretation of malaria RDT strips 

The overall agreement between the drug seller interpretation and laboratory 
scientist re-reading of the malaria RDT strip was 93% (n=186) with kappa 
value of 0.84 (95% CI 0.75, 0.92) (See Table 10).  

The kappa value was 0.81 (95% CI 0.61, 1.00) among malaria positive cases 
and 0.41 (95% CI 0.11, 0.70) for negative cases, tested by the FTA-PCR 
diagnostic strategy (the gold standard).   
 

Table 10. Comparison between drug seller interpretation and the laboratory scien-
tist re-reading of the malaria RDT strips 

 Laboratory scientist re-reading malaria 

RDT strip 

Methods 

agreement %, 

95% CI 

κ,  

95% CI 
Drug seller 

interpretation 

of the malaria 

RDT strip 

 Positive Negative Total 

Positive 50 8 58 
93.0 

88.3, 96.2 

0.84 

0.75, 0.92 
Negative 5 123 128 

Total 55 131 186 

Of the five cases reported negative by drug seller but positive by laboratory 
scientist, three tested  positive and two negative by FTA-PCR (the gold 
standard), respectively. Only one out of these five cases was prescribed 
ACTs by drug seller. All the eight cases reported positive by drug seller but 
negative by laboratory scientist, tested negative by FTA-PCR. Four of these 
eight cases were prescribed ACTs by the drug seller. 

Drug seller compliance with observed malaria RDT results 
The drug seller compliance with the reported malaria RDT results was 
92.5% (95% CI 87.9 – 95.7) (See Table 11). 
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Table 11. Drug seller compliance with the observed malaria RDT results 

 Drug seller prescribed ACT medicines for 

the child 

Compliance 

(%),  

95% CI Drug seller in-

terpretation of 

the malaria RDT 

strip 

 Yes No Total 

Positive 57 5 62 
92.5 

87.9, 95.7 
Negative 10 127 137 

Total 67 132 199 

Compliance among malaria positive cases was 91.9% while that among neg-
ative cases was 92.7%, respectively. Up to 8.1% malaria positive cases did 
not receive ACTs while 7.3% negative cases received ACTs. 

Performance of malaria RDT strips under field conditions 

The sensitivity of the drug seller, laboratory scientist and RDT-PCR diag-
nostic strategies when compared to FTA-PCR strategy for Pf detection var-
ied from 77% (95% CI 64.3 – 86.2) for RDT-PCR to 87% (95% CI 75.8 – 
94.2) for the laboratory scientist strategy.  The specificity of the three diag-
nostic strategies was > 90% when compared to the gold standard (FTA-
PCR). The positive predictive values were 89% for both RDT-PCR and la-
boratory scientist and 79% for the drug seller strategy. Table 12 provides 
additional details of PPV, NPV methods agreement and kappa values. 

Table 12. Comparison of performance of drug seller, laboratory scientist and RDT-
PCR diagnostic strategies against PCR detection of P. falciparum DNA extracted 
from FTA card (FTA-PCR) 

Diagnostic strategy Sensitivi-
ty % 
95% CI 

Specificity 
% 
95% CI 

Predictive value Methods 
agree-
ment 
% 

κ,  
95% CI Positive 

test % 
95% CI 

Negative 
test % 
95% CI 

Drug seller interpretation of 
malaria RDT strip (drug seller) 

81.7 
69.6, 90.5 

90.6 
84.5, 94.9 

79.0 
66.8, 88.3 

92.0 
86.1, 95.9 

87.9 
82.6, 92.1 

0.72 
0.61, 0.82 

Laboratory scientist re-reading 
of malaria RDT strip (laboratory 
scientist) 

86.9 
75.8, 94.2 

95.7 
90.8, 98.4 

89.8 
79.2, 96.2 

94.3 
89.1, 97.5 

92.9 
88.5, 96.1 

0.83 
0.75, 0.92 

PCR analysis of P. falciparum 
DNA extracted from malaria 
RDT nitrocellulose strip (RDT-
PCR) 

76.6 
64.3, 86.2 

95.9 
91.4, 98.5 

89.1 
77.8, 95.9 

90.4 
84.7, 94.6 

90.1 
85.3, 93.8 

0.76 
0.66, 0.85 

 
 
 

 
 
  



 63

Drug seller adherence to iCCM guidelines 
Effect on provision of ACTs, Amoxicillin DT, diarrhoea 
treatment and uptake of diagnostic testing 
The largest intervention effect was on provision of Amoxicillin DT to child 
cases with suspected pneumonia symptoms, 91.5% (95% CI, 82.5, 100.5)  
(Table ) followed by provision of ACT to child cases with suspected uncom-
plicated malaria, 24.8% (95% CI, -3.3, 51.1) and lastly for provision of diar-
rhoea treatment to child cases with non-bloody diarrhoea, 17.1% (95% CI, -
22.3, 53.7%)(See Table 13). 

Table 13. Effects of the iCCM intervention on provision of ACTs, Amoxicillin DT 
and diarrhea treatment and uptake of diagnostic testing for febrile childhood condi-
tions among U5 children at drug shops in South Western Uganda from 2013 to 
2014; Difference-in-difference analysis of data from Care-seeker exit interviews 

 Observed percentage Effect estimate of the iCCM 
intervention 

 Intervention 
arm  

Comparison 
arm  

Change in 
percentage 

95% CI P-value 

Child cases with fever, pneumonia symptoms and diarrhea  
Pre-intervention n= 212 n= 216    
Post-intervention n= 285 n= 268    

Provision of ACT, Amoxicillin DT and diarrhea treatment    
Provision of ACTs for suspected uncomplicated malaria   
Pre-intervention 46.2 32.0 24.8 -3.3, 

51.1 
0.090 

Post-intervention 92.6 53.6 
Provision of DT Amoxicillin for suspected pneumonia symptoms   
Pre-intervention 4.8 3.1 91.5 82.5, 

100.5 
<0.001 

Post-intervention 93.2 0 
Provision of diarrhea treatment for non-bloody diarrhea   
Pre-intervention 65.3 49.0 17.1 -22.3, 

53.7 
0.397 

Post-intervention 58.0 24.6 

Uptake of diagnostic testing for uncomplicated malaria, pneu-
monia symptoms and fever 

  

Malaria RDTs      
Pre-intervention 18.5 23.6 52.6 27.3, 

77.9 
<0.001 

Post-intervention 47.8 0.39 
Respiratory timer     
Pre-intervention 0 0 60.1 47.6, 

72.6 
<0.001 

Post-intervention 60.1 0 
Thermometer      
Pre-intervention 8.5 32.4 41.2 19.4, 

63.0 
0.001 

Post-intervention 28.3 10.9 
No investigations done     
Pre-intervention 53.6 43.5 -53.5 -93.9, -

13.3 
0.013 

Post-intervention 13.8 57.2 



 64

Only the percentage increase in provision of Amoxicillin DT to child cases 
with suspected pneumonia symptoms was statistically significant at P-value 
<0.05. 

The reported intervention effect on uptake of diagnostic testing from 
smallest to largest improvement was on use of thermometer, 41.2% (95% CI, 
19.4, 63.0), followed by use of malaria RDTs, 52.6% (95% CI, 27.3, 77.9) 
and use of respiratory timers, 60.1% (95% CI, 47.6, 72.6) (Table 9). There 
was a reduction by half (-53.5%, 95% CI -93.9, -13.3) of child cases who 
were not subjected to any diagnostic test at all. These improvements or re-
duction were all statistically significant. 

Effect on appropriate treatment for febrile U5 childhood 
conditions 
The largest intervention effect on appropriate treatment was recorded for 
uncomplicated malaria, 80.2% (95% CI, 53.9, 106.5) followed by for pneu-
monia symptoms, 65.5% (95% CI, 51.2, 79.8) and lastly for non-bloody 
diarrhoea, 31.4% (95% CI 0.8, 62.0). Controlling for extraneous variables 
(See Table 11) reduced the effect sizes as follows; appropriate treatment for 
uncomplicated malaria 34.5% (95% CI 8.6, 60.4), for pneumonia symptoms 
to 54.7% (95% CI 28.4, 81.0) and for non-bloody diarrhoea was reduced to -
11.2% (95% CI -65.5, 43.1). Except for non-bloody diarrhea, all percentage 
increases in appropriate treatment for the childhood conditions were statisti-
cally significant at p-value <0.05, even after controlling for extraneous vari-
ables (see Table 14). Also, a large negative change from 31.9% to 0.9% in 
appropriate treatment for uncomplicated malaria was observed in the com-
parison arm. 

Table 15 shows proportions of U5 at each step of the iCCM algorithm as 
illustrated in figure 7. It summarizes the proportions presenting with fever, 
cough or diarrhoea, diagnostically-tested, prescribed with antimalarials, or 
antibiotics, given the correct regimen for each medicines and proportions 
appropriately treated for uncomplicated malaria, pneumonia symptoms and 
non-bloody diarrhoea, respectively. The findings are categorized by study 
arm (intervention and comparison arm) and study period (before and after 
intervention), respectively. 
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Effect of the AXEX intervention in drug shops on 
perceived quality of drug seller fever care and care-
seeking choice among households 

Between neighbourhoods variance on perceived quality of drug seller fever 
care and care-seeking choice among households was observed, hence the 
need for multilevel modelling.  

Perceived quality of drug seller fever care 
Table 16. Predictors of and the neighborhood effect on perceiving quality of paedi-
atric fever care at drug shops as good among households in Mbarara and Bushenyi 
districts. 

 

OR (95% CI) P value 

Neighbourhood effect 

Neigh-
bourhood 
level vari-
ance (SE) 

Intra-
neigh-
bourhood 
correla-
tion (%) 

Median 
Odds 
Ratio 

Empty model   0.275 
(0.057) 

7.7 1.65 

Adjusted model   

0.180 
(0.042) 

5.2 1.50 

Study period   

Pre-intervention   

Post-intervention 4.44 (3.64, 5.41) <0.001 

Study district   

Bushenyi (Comparison)   

Mbarara (Intervention) 3.32 (2.54, 4.35) <0.001 

Interaction term between 
study arm and period 

0.22 (0.17, 0.28) <0.001 

Time to private clinic   

15 mins or less   

15 – 60mins 0.84 (0.71, 0.98) 0.032 

> 60mins 0.71 (0.57, 0.86) 0.001 

No accessible private 
clinic 

0.84 (0.63, 1.11) 0.232 

Time to drug shop   

15 mins or less   

15 – 60mins 1.18 (1.00, 1.38) 0.046 

> 60mins 1.12 (0.88, 1.42) 0.343 

No accessible drug 
shop 

0.64 (0.52, 0.79) <0.001 

Time to community health worker 

15 mins or less   

15 – 60mins 0.83 (0.69, 1.00) 0.048 

> 60mins 0.71 (0.49, 1.04) 0.081 

No accessible CHW 1.10 (0.93, 1.28) 0.259 
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After adjusting for covariates in the multilevel model for perceived quality 
of drug seller fever care, the median odds ratio (MOR) was 1.5. If a house-
hold moves to another neighbourhood with a higher probability of the per-
ceiving quality of drug seller fever care as good, their risk of experiencing 
this outcome in the median case increases 1.5 times. 

The iCCM intervention decreased the odds of perceiving drug seller fever 
care as good interaction term between the study arm and pre- or post-
intervention period as seen from the interaction term between the study arm 
and pre- or post-intervention period. However, the residual heterogeneity 
between neighbourhoods (MOR = 1.5) was of greater relevance than the 
impact of the iCCM intervention (OR=0.22) for understanding variations in 
odds of households perceiving quality of drug seller fever care as good. 

Perceiving quality of drug seller fever care as good by households was 
positively associated with participating in post-intervention surveys, location 
in the intervention arm and within 60 minutes of travel to the drug shop. 
Households that were 15 to 60 minutes travel or greater to private clinics, 
lacked routine access to a drug shop or were 15 to 60 minutes travel distance 
to a community health worker had decreased odds of perceiving drug shop 
fever care as good (See table 16). 

Care-seeking choice from private health facility versus 
community 

After adjusting for covariates in the multilevel model for household care-
seeking choice from private health facilities versus community, the median 
odds ratio (MOR) was 1.65.  It implies that in the median case the residual 
heterogeneity between the neighbourhoods increased by 1.65 times the odds 
of household care-seeking choice from private health facilities versus com-
munity randomly picking two households in different neighbourhoods.  

The AXEX intervention increased the odds of the households seeking care 
from the private health facility versus community, (OR 3.39, CI 95% 2.24, 
5.12). The residual heterogeneity of the iCCM intervention within house-
holds in a neighborhood (OR = 3.39) was of greater relevance than that be-
tween neighborhoods (MOR=1.65) for understanding variations in odds of 
households seeking care from private health facilities versus within the 
community.  

Being a subsistence farmer, more than 60 minutes travel away from a pri-
vate clinic, 15 to 60 minutes travel to a community health worker decreased 
the household odds of seeking care from the private health facility versus the 
community. In contrast, seeking healthcare the next or two days later, being 
less poor increased the odds of the household seeking care from the private 
health facility versus the community in South Western Uganda (See table 
17). 
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Table 17. Predictors of and neighborhood effect on household care-seeking choice 
from private health facilities versus within the community in South Western Uganda. 

 

OR (95% CI) P value 

Neighbourhood effect 

Neighbour-
hood level 
variance 
(SE) 

Intra-
neigh-
bour-
hood 
correla-
tion (%) 

Median 
Odds 
Ratio 

Empty model   0.210 
(0.057) 

6.0 1.55 

Adjusted model   

0.239 
(0.069) 

7.0 1.65 

Study arm   

Bushenyi (Comparison)   

Mbarara (Intervention) 0.46 (0.31, 0.69) <0.001 

Study period   

Pre-intervention   

Post-intervention 0.31 (0.22, 0.44) <0.001 

Interaction term between 
study arm and period 

3.39 (2.24, 5.12) <0.001 

U5 child presented with 
fever 

1.17 (0.96, 1.42) 0.113 

Respondent’s occupation   

Housewife   

Subsistence 0.69 (0.53, 0.90) 0.006 

Self employed 0.79 (0.57, 1.09) 0.158 

Civil servant 0.75 (0.37, 1.50) 0.423 

Time to private clinic 

15 mins or less   

15 – 60mins 0.81 (0.63, 1.03) 0.091 

More than 60mins 0.68 (0.49, 0.94) 0.020 

No accessible private 
clinic 

0.97 (0.62, 1.54) 0.910 

Time to community health worker  

15 mins or less   

15 – 60mins 0.66 (0.52, 0.88) 0.004 

> 60mins 0.74 (0.39, 1.40) 0.362 

No accessible CHW 1.01 (0.80, 1.30) 0.906 

Wealth quintile   

Poorest   

Poorer 1.07 (0.80, 1.43) 0.666 

Poor 1.11 (0.83, 1.48) 0.497 

Less poor 1.34 (0.99, 1.82) 0.059 

Least poor 1.24 (0.90, 1.70) 0.193 

Time to seek healthcare   

Same day   

Next day 1.38 (1.12, 1.70) 0.002 

Two days 1.41 (1.05, 1.88) 0.020 

> two days 0.87 (0.63, 1.20) 0.404 
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A qualitative analysis of how the AXEX intervention 
was implemented to produce the effects observed 

Using the theoretical market framework by bloom et al [8], five stakeholder 
categories who directly or indirectly influenced the retail health market were 
identified, namely; i) health providers (drug shop owners, sellers and CHWs; 
ii) beneficiaries (care-seekers); iii) Central government agencies MoH and 
NDA; iv) local government institution of Mbarara; and v) pharmaceutical 
supply chain actors (manufacturers and wholesalers). Other stakeholders 
were not-for-profit health providers, the health professional bodies (Pharma-
ceutical Society of Uganda (PSU) and allied health professional council), 
other private health providers outside the study and the global pharmaceuti-
cal supply chain. The theoretical market framework and Merton’s theory on 
unanticipated consequences guided the qualitative analysis and discussion of 
the findings. The data was analysed into six themes as shown in Table 18. 

Table 18. Themes and details of findings from study IV 

Theme Details or examples 

Initial fears, percep-
tion and reactions 

The initial attitude was that of fear of regulation on part of drug 
sellers, that of drug sellers’ opportunistic behaviour on the part of 
government officials, that of loss of status in community on part of 
CHWs 

Interface with the 
regulatory frame-
work 

“…the problem is that we are constrained with the resources, both in 
terms of finances and human resources so there is a tendency of con-
centrating all our efforts to the government sector.” (IDI, GO3) …as 
mentioned by one government official. 

Information and 
dissemination 

Key stakeholders (drug sellers, CHWs, care-seekers, government offi-
cials) reported receiving information about the AXEX intervention; 
most importantly that drug sellers had been trained on integrated case 
management of U5 febrile children. 

Provide incentives Drug sellers also stated that adding diagnostic-testing to their reper-
toire of services and insisting on face-to-face interaction with the care-
seeker and sick child transformed them from “mere” sellers to “ba-
shaho” loosely meaning “medical doctors” or “biomedicine experts” 
who appeared to make decisions based on some judgment.  Care-
seekers satisfied with drug shop fever-care recommended their friends 
and neighbours to seek care from drug shops, thereby increasing their 
customer numbers and sales. 

Linkage to the formal 
health system 

Both government officials and drug sellers mentioned that they fa-
vored a recognizable and formal linkage between drug shops and the 
nearest government health centres.  

Perceived efficacy of 
the AXEX interven-
tion 

“The drugs are also effective so it is helping people, most especially 
those (medicines) for fast breathing (pneumonia) and diarrhoea.” IDI, 
DS1 … as mentioned by one drug seller. 
However, there were complaints about discrepancy between RDT 
results at the drug shops and malaria tests done at other private facili-
ties. Overall, the drug sellers observed that the AXEX intervention had 
contributed to saving children’s lives and requested for an extension of 
the project life and expansion of services to cover febrile illnesses in 
adults. 
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Discussion 

Main findings  
Drug seller interpretation has high concordance with laboratory scientist re-
reading of the malaria RDT strips. Furthermore, the drug sellers’ treatment 
recommendations were in compliance with the malaria RDT results. Overall, 
implementing an iCCM intervention at retail drug shops increases appropri-
ate treatment for uncomplicated malaria, pneumonia symptoms and non-
bloody diarrhoea, which implies that a higher proportion of U5 children re-
ceive the right medicine in the right dose, frequency and duration for the 
right indication in the intervention arm as compared to the comparison arm 
in South Western Uganda.  

The AXEX intervention reduced the odds of households perceiving drug shop 
fever care quality as good. In contrast, it increased the household odds of 
choosing to seek fever care from private health facilities versus within the 
community. Stakeholders in the retail health market in rural South Western 
Uganda included community health workers, government health workers in 
health centres in study area, district health officials, and Ministry of Health 
officials, in addition to drug sellers and care-seekers. The drug sellers on the 
supply side provided health goods and services to care-seekers on the de-
mand side in a dynamic relationship. This dynamic relationship was affected 
by interactions with the other stakeholders and existing norms, rules and 
regulations, whether informal or formal. The dynamic relationships between 
and among the stakeholders and the institutional2 arrangements were also 
shaped by community values and beliefs. The fidelity and quality of imple-
mentation of the AXEX intervention was assessed by surrogate outcomes at 
different points of the AXEX intervention algorithm as discussed below. 

                               
2 The term institutional here refers to rules, laws, norms and customs, and is distinct from its 
synonym organizational which refers to social settings 
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Drug seller interpretation of and compliance with the 
malaria RDT tests 
First, study I reported a high concordance of drug seller interpretation with 
laboratory scientist re-reading of malaria RDT strips. This finding is similar 
to that of another Ugandan study [42] that reports 95% agreement between 
drug seller and research team reading of malaria RDT strips, despite a higher 
malaria transmission setting than that of this thesis. This is probably a result 
of the drug sellers having undergone training in the AXEX intervention study 
[155]. The AXEX intervention involved hands-on training of the drug sellers 
on the malaria RDT use to detect presence of malaria parasites, monthly 
support supervision by a clinical officer or pharmacist and an enhanced di-
agnostics and medicines supply mechanism [155]. Other studies among 
community health workers acknowledge that successive practice improves 
malaria RDT use [156]. 

Second, the high drug seller compliance with malaria RDT results is proba-
bly due to the implementation of co-interventions in the intervention drug 
shops. Supportive supervision, enhanced supply mechanism for the malaria 
RDTs and subsidized antimalarial medicines and community sensitization 
focusing on the importance of care-seekers accepting the malaria RDT test 
outcomes, were part of the iCCM intervention conducted from February 
2014 to September 2015 [155, 157]. The high compliance observed was 
possibly a residual effect from the 20-month long period of AXEX interven-
tion. These findings are consistent with those from similar studies among 
drug sellers [42, 155], especially for RDT-positive cases [92, 158-160]. Also 
studies among community health workers in Tanzania [161], Malawi, Sene-
gal [162] report similarly high compliance levels to malaria RDT results. In 
contrast, some drug seller studies report variable inappropriate treatment of 
RDT-negative cases with antimalarial medicines: 45% [159], 10% [92], 
1.5% [42] in each Ugandan study, 7% in Tanzania [160] and 3% in Ghana 
[158] of the RDT-negative cases are given antimalarial medicines, respec-
tively.  In community health worker studies, greater than 10% of the malaria 
RDT negative results [69, 74, 88, 163]  and up to 20% [164], 30% [165] and 
58% [166]  were prescribed ACTs. Clinical judgement by community health 
worker is advanced to justify giving ACTs to test negative cases [165]. Also, 
compliance with observed malaria RDTs results in this thesis is higher than 
83% (95% CI 80, 86) reported by Kabaghe et al in a systematic review that 
analyzed pooled findings from 14 studies involving clinicians and communi-
ty health workers [167]. In that study, compliance among the malaria posi-
tive cases was higher 97% (95% CI 94, 99) while that among negative cases 
was lower 78% (95% CI 66, 89) [167] than reported in the current study, 
respectively.  The difference in these findings is probably a result of less 
trained health cadres being more trusting in malaria RDT results while clini-
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cians rely more on symptoms and past experience [168]. For instance, 
Kabaghe et al also reports a higher compliance, 95% (95% CI 92, 98) among 
malaria RDT negative cases among community health workers than 75% 
(95% 58, 89) among clinicians [167].  

The results on the surrogate outcomes of proportions of children that were 
diagnostically-tested, prescribed any antimalarial or antibiotic and in the 
correct regimen demonstrate that overall the implementation quality and 
fidelity were high. However, these surrogate outcomes by nature of being in 
the pathway to effect of the AXEX intervention, they also explain the mecha-
nism of effect, pointed out in the conceptual framework for this thesis (Figure 
2).   

Drug seller adherence to the iCCM guidelines 
First, in study II, there was a higher increase from pre- to post-intervention 
in proportions of febrile children tested with malaria RDT, prescribed ACTs 
and in the correct regimen in the intervention arm as compared to the com-
parison arm, respectively. Second, in a similar pattern there was a higher 
increase in children with cough or fast breathing from pre- to post-
intervention whose respiratory rate was counted, were prescribed any antibi-
otic, and among those prescribed DT Amoxycillin and in correct regimen in 
the intervention arm as compared to the comparison arm, respectively.  

To understand the overall implication of the above surrogate outcomes on 
the quality of AXEX intervention implementation by the drug sellers, this 
thesis determined the appropriateness of the treatment for uncomplicated 
malaria, pneumonia symptoms and non-bloody diarrhea, as a composite 
variable. An increase in appropriate treatment for uncomplicated malaria, 
pneumonia symptoms and non-bloody diarrhea, in a relatively low malaria 
endemic setting [155]was observed. These findings are similar to those by 
Awor et al. in a higher malaria endemic setting in East Central Uganda. The 
observed higher malaria RDT positivity of 78% as compared to 47% report-
ed in this thesis notwithstanding [41]. Meanwhile, the malaria RDT positivi-
ty rate of 47% was higher than what was expected, given values of 5% and 
9.3% malaria prevalence reported in studies conducted in the same area [94, 
106]. This difference in malaria prevalence could be explained by the differ-
ence in the populations of U5 children tested, this thesis tested sick children 
presenting at drug shops, while the 2014 malaria indicator survey [94] and 
the study by Kamya et al. [106] tested healthy children in their homes. It 
could also possibly be due to false malaria RDT positivity as a result of per-
sistent HRP2 antigenaemia following malaria treatment [169, 170]. In con-
trast, the difference in malaria prevalence is unlikely to be due to falsifica-
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tion of the malaria RDT results in the patient registries by drug sellers so as 
to increase the sales of ACT medicines as demonstrated in study II in this 
thesis. 

Effect of implementing the AXEX intervention in drug 
shops on the perceived quality of drug seller fever care 
and care-seeking choice among households 
Study III reported that the implementation of the AXEX intervention in drug 
shops decreased the household odds of perceiving drug seller fever care as 
good. In contrast, it increased the household odds of choosing to seek 
healthcare from private health facilities versus within the community and 
had no effect on household odds of choosing to seek healthcare from private 
health facilities as opposed to government health facilities. Except for 
household care-seeking choice from private health facilities versus within 
the community, the residual heterogeneity between neighbourhoods  was of 
greater relevance than the impact of the AXEX intervention for understand-
ing variations in odds of households perceiving drug seller fever care as 
good and choosing to seek care from private versus government health facili-
ties. 

Contrary to this thesis’ hypothesis, the AXEX intervention had the opposite 
effect of decreasing the odds of perceiving drug seller fever care as good. 
This finding is probably a result of including many households that did not 
access or visit the drug shops that were implementing the AXEX intervention 
during the study period. However, measurement of a complex phenomenon 
like perceived quality of healthcare presents knotty issues; First, lack of an 
agreed upon tool for assessment given that research in this area is still in its 
infancy. This thesis for instance measured items in the domains of interper-
sonal relations, physical and financial barriers to access and healthcare de-
livery while other studies have include the same or other items. Existing 
instruments suffer ceiling effects and uncertainty about their reliability, va-
lidity and stability across cultures [171]. Although the tool used in this thesis 
was adapted from a validated World Health Organization instrument to 
measure access to and use of medicines in household surveys [172, 173], it 
may not have fitted in the context of the retail health market in a rural area. 

Also, of importance to note, care-seeker perception of quality of healthcare 
is a complex phenomenon to define and thereby measure. It is known that 
care-seeker experiences and expectations contribute to their overall percep-
tion of quality of healthcare received [171] but there is often confusion be-
tween care-seeker satisfaction and perceptions. Additionally, it is not imme-
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diately obvious if variations in care-seeker perceptions should be attributed 
to differences in expectations or actual experiences. Also, care-seeker per-
ceptions of quality of healthcare develop over time as different characteris-
tics of the service become available, clearer and better understood and their 
outcomes revealed [174]. The AXEX intervention at drug shops focused on 
technical quality for drug sellers to manage paediatric fever according to 
recommended guidelines. Therefore, it is possible that the assessment of 
perceived quality of drug seller fever care was done prematurely, before 
care-seeker perceptions had developed. Although, the perceptions take time 
to develop, they can also be rapidly lost on occasion of a single isolated 
event such poor staff attitude, or waiting time or stock out of medicines. 

Factors that where associated with care-seeker perception of quality of care 
were as follows; households that participated in post-intervention surveys, 
were located in the intervention arm and within 60 minutes travel to the drug 
shop were more likely to perceive quality of drug shop fever care as good. In 
contrast, households that were 15 to 60 minutes travel or greater to a private 
clinic or community health worker or lacked routine access to a drug shop 
were less likely to perceive quality of drug shop fever care as good. 

Qualitative analysis of causal mechanisms of the 
observed effects 
Applying the health market system framework adapted from Bloom et al [8] 
to examine the role of contextual factors and AXEX intervention at drug 
shops and the effects observed, study IV demonstrated that the AXEX inter-
vention is an example of a multi-component intervention towards creating a 
functioning health market. It provides equitable access to good quality, effi-
cacious medicines to care-seekers (demand side) while maintaining transpar-
ency and accountability within the dynamic relationships and interactions 
among the actors. Care-seeker expectations of quality of fever care at drug 
shops were reconfigured, from trial and error to care that was based on de-
finitive knowledge based on rapid tests. The medicines provided in the 
AXEX intervention had attributes that improved regulator – drug seller in-
teraction, and care-seeking behaviour. The presence of quality-assured sin-
gle-dose packaged, color-coded medicines that were easy to handle at drug 
shops and promoted patient adherence [175] to prescribed doses was justi-
fied to the regulators and care-seekers, albeit for different reasons. On the 
regulator’s side, these products met medicine packaging standards and regu-
lations [176] and encouraged dispensing of full treatment courses and main-
taining good drug shop records. Care-seekers referred to the enhanced treat-
ment experience due to the convenience of handling single dose pre-
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packaged medicines and the palatable taste of medicines to the children as 
being important to children’s adherence to treatment. This care-seeker expe-
rience and interpretation is consistent with observations by anthropological 
researchers who have inquired into the human dimension of medicine access, 
which goes beyond the product’s efficacy and touches upon perceived quali-
ty and acceptability of treatment (including social and cultural dimensions) 
[177, 178].  

Coupled with training, the provision of drugs and commodities and infor-
mation, helped create incentives for drug shops to allow or cede to regula-
tion. Taken together, this increased legitimacy and status and helped build 
trust, both between regulators and drug shops and between drug shops and 
care-seekers. This thesis portends that the approach to implementation of the 
AXEX intervention, which included analyzing relevant stakeholders and en-
gaging them along with the multi-pronged character of the intervention led 
to conditions necessary to establish trust among the actors. Trust is an im-
portant ingredient for cooperative relations [179]. It is a precursor to align-
ing divergent interests among multiple actors towards a collective action.  
Above all, trust enables the actors to assimilate all evidence and secures 
communication and dialogue [179]. In the context of this thesis, the drug 
seller interpretation of the malaria RDTs and subsequent prescription or non-
prescription of ACTs, or other recommended child medicines does not ap-
pear to have been substantially influenced by the drug seller motive to max-
imize sales. In study IV, this thesis argues that the drug sellers’ primary in-
terest for using the rapid diagnostics, child medicines and adhering to iCCM 
guidelines to high levels was the improved reputation within the community 
as a result of the increased trust in the healthcare provided to the U5 chil-
dren.  
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Future research 

As health systems in LMICs continue to face known challenges of lack of 
incentives to motivate health providers, and limited national ownership of 
the interventions [72], private sector outlets should be evaluated for their 
complementary source of healthcare going forward. Questions on how to 
construct supervision models for private sector interventions remain, as 
study–employed supervisors were used in this thesis and for most previous 
studies [41, 42, 159, 160]. A scalable supervision model integrated in district 
health services [41] is preferred. Addressing this question from a health sys-
tems perspective is important to determine if these interventions are reason-
able at scale or not.  

Study I in this thesis adds to already existing evidence on the variability in 
sensitivity and specificity of P. falciparum HRP2 RDTs [180-184], thus a 
larger scale examination of the magnitude of the misclassification with cur-
rent malaria RDTs is warranted. Moreover, these field estimates are below 
the minimum WHO thresholds for sensitivity and specificity of 95 and 90% 
for all malaria species, respectively [185].  Possible explanatory factors for 
this variation include genetic variation in the histidine rich proteins,  batch 
quality variations [186], P. falciparum HRP2 persistence in blood following 
parasite clearance [170], and P. falciparum HRP2 gene deletions[187-189]. 
Other predictors are parasite density, environmental and several host factors, 
inter-lot variability and performance deterioration, that could result from 
storage or transportation conditions [120, 186, 190]. Therefore, an external 
quality assurance scheme for malaria RDT use under field conditions, to 
detect any failures early and minimize adverse effects of misdiagnosis of 
malaria should urgently tested for effect at population.  And malaria RDT 
cassettes in routine practice can form the basis of such a scheme as they are 
an excellent source of Plasmodium DNA especially in the context of retail 
health markets [144, 191, 192] 

In line with ongoing global debate on the importance of care-seeker percep-
tions of quality of healthcare to the achievement of UHC [193-195], research 
to develop reliable, valid and stable instruments to measure care-seeker per-
ceptions of quality of healthcare in such contexts is required. Additionally, 
conceptual inquiry to adapt existing theoretical frameworks of care-seeker 
perceived quality of healthcare is imperative.   
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Methodological Considerations 

Mixed-methods approach 
Strength of this thesis is the use of both quantitative and qualitative methods 
in a mixed-method convergent parallel design. Quantitative methods in pa-
per I, II and III isolated and identified correlates or variables important in 
drug seller adherence to the iCCM intervention while the qualitative tech-
niques in paper IV and V provided insight in the underlying processes and 
events that lead to the observed variation. Qualitative methods allowed the 
thesis to expand the gaze onto key elements that had not been elucidated or 
even considered in the research protocol, thereby giving rise to unexpected 
insights. Some of these were addressed to keep the intervention implementa-
tion on track.  
 
The iterative process involved was able to pick up from the unexpected in-
sight and refocus the lens of inquiry towards it. This kind of flexibility and 
dynamism in mixed methods is often lacking in less comprehensive designs. 
The thesis was able to integrate, relate, and mix the quantitative and qualita-
tive data. This led to deep descriptions and entry into the participant’s lived 
realities from qualitative methods and also generalizability and statistical 
reliability from the quantitative methods. The mixed methods lend them-
selves to possibilities of data triangulation, transformation and instrument 
design.    
 
Applying mixed methods in resource intensive, for instance, it requires the 
research team to pull expertise from different disciplines. A key considera-
tion is the difference in the underlying assumptions, world view and episte-
mology between quantitative and qualitative methods. In contrast to the re-
ductionist quantitative research, qualitative methods are generally inductive, 
starting with observation of reality, formulating hypotheses, and building 
theories. On the other hand, quantitative methods are generally deductive, 
starting with theories, constructing hypotheses grounded in those theories, 
and gathering data to prove or disprove them. In this way, in the quantitative 
paradigm, observations are often fit to prior ideas [196].  
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Quasi-experimental design 
A second strength of this thesis was the use of the quasi-experimental design 
in studies II and III to assess causal inference. The intervention preceded 
assessment for its effect and the thesis was able to demonstrate the co-
variation between the cause and effect in analysis. However, the thesis did 
not use random assignment to ensure alternative explanations and confound-
ing in the cause-effect relationship, were implausible. Instead, additional 
design elements of an untreated comparison arm and observation at a pre-
intervention time point were added [128].  
 
Since the groups are nonequivalent, selection bias may have been present. 
Pre-test measurements allowed for exploration of the possible size and direc-
tion of the bias [127, 128]. It also allowed close examination of the nature of 
attrition during the intervention implementation. Additionally, data collec-
tion and analysis was done carefully with detailed attention to identify and 
reduce the plausibility of alternative causal explanations.  
 
Although, absence of pre-test difference in a quasi-experiment, is not ade-
quate proof that selection bias is absent [127], this thesis observed pre-test 
differences in study II, increasing the possibility of selection combining with 
other threats additively or interactively. i) Selection maturation could have 
been present where drug sellers in one arm were got more experienced, tired 
or bored with U5 fever care that drug sellers in the other arm. ii) In study II, 
selection history could have been a threat when events of regulatory action 
and disruption in the availability of ACTs in the private supply chain oc-
curred as a result of transition by Uganda MoH from AMFm to the private 
sector co-payment mechanism support by the Global Fund for AIDS, Tuber-
culosis and Malaria (GFATM). These events could have differentially af-
fected treatment practices in the comparison arm, thereby making it impossi-
ble to know with confidence with observed differences in outcomes were 
caused by the intervention of by these other events. 

To address the threat of selection bias and its potential to combine with other 
threats, this thesis used the DiD analytical technique in study II. Since, the 
DiD analysis adjusts for time-invariant unobserved heterogeneity, it requires 
testing the compliment of parallel paths of the outcome in the intervention 
and comparison arms [127]. However, this assumption could not be tested in 
this thesis because measurements were conducted at only two time points, 
pre- and post-intervention, respectively.  

Instead, the thesis tested the balancing property of the intervention and com-
parison at baseline [131]. The balancing t-test [131] at baseline showed that 
there was no difference between appropriate treatment for pneumonia symp-
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toms and diarrhoea, respectively, even after controlling for a given set of 
drug shop and care-seeker characteristics. In contrast, a difference in appro-
priate treatment for uncomplicated malaria in favor of the comparison arm at 
baseline was observed. Borrowing from the “parallel growth” extension of 
the balancing test, as advanced by Mora and Reggio [197], this thesis argues 
that in the absence of the intervention, this outcome variable is statistically 
independent to the intervention effect, given a set of extraneous variables. 
Since the parallel growth assumption is flexible and allows for differing 
trends before and after the intervention, the difference in appropriate treat-
ment for uncomplicated malaria observed in the DID analysis is likely due to 
the intervention. 

Measurement errors 
Data for study II and III was collected using self-report questionnaires which 
are subject to social desirability and recall biases. For instance, drug sellers 
could have been reluctant to share information indicating less than desirable 
adherence to the iCCM guidelines in triage, diagnostic-testing or prescribing 
of medicines. Self-reports often lead to over-estimation of adherence [198].  
 
This thesis eliminated social desirability bias in study II by assessing the 
drug seller treatment practices indirectly from the care-seekers in drug shop 
exit interviews. Recall bias is unlikely to have been problem in study II since 
the care-seeker interviews were conducted as they exited the drug shop 
shortly after the encounter with the dug seller.  However, both social desira-
bility and recall bias may have occurred in household surveys in study III. 
This thesis argues that social desirability bias was minimized to a substantial 
extent because the questionnaire items were neutral focusing on household 
health seeking behavior and it was not straightforward for the respondents to 
establish a direct link between the outcome variable and the raw data. The 
outcomes of perceived quality of drug seller fever care and care-seeking 
choice were derived variables after preliminary analysis.  
 
For recall bias, care-seekers were asked questions about treatment seeking 
for the two most recent febrile illness episodes of the youngest U5 child. 
Analysis only focused on illness episodes that had occurred in the two weeks 
preceding the household survey. As reported in another study [199], it is 
possible there was an underestimate of disease rates in study III. However, in 
this thesis recall bias was minimized by limiting the required detail about the 
events, establishing logical flow to the questionnaire items to aid recall, 
training the interviewers and overall improving the quality of the structured 
questionnaire [200].  
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Clustering 
Clustering was a concern in study II at drug shop level and in study III at 
village or neighborhood level, owing to the designs of the studies. Clustering 
was adjusted for at drug shop and village level in study II and III, respective-
ly. Clustering if present leads to narrow confidence intervals and invalid 
standard errors [201, 202], if not adjusted for. Sample size calculation took 
in account the anticipated clustering. The number of clusters per study arm 
was small, between 10 and 12 clusters and they were not of equal size. For 
small cluster numbers, bootstrapping was done in 50 replications to improve 
inference with clustered standard errors [149]. And the adjustment for clus-
tering in analysis used the intra cluster correlation estimated by large analy-
sis of variance which applies a correction for imbalanced clusters [148].  

Triangulation 
To improve validity and provide a comprehensive understanding of the study 
findings, triangulation was applied. To triangulate means to consider or 
compare observations about the same or similar phenomenon using data 
from different sources [124]. Triangulation allows for greater accuracy and 
enriches the understanding of a phenomenon by allowing for newer and 
deeper dimensions to emerge [203]. The common approaches to triangula-
tion include; methodological triangulation – use multiple methods to study a 
single problem; data triangulation – use of a variety of data sources in a 
study; investigator triangulation – use of different research assistants or 
evaluators and theory triangulation – use of multiple perspectives to interpret 
a single data set [204]. In this thesis, methodological and data triangulation 
were used majorly and investigator triangulation to a small extent.  
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Conclusion and Recommendations 

Conclusions 
1. Drug seller interpretation was in high agreement with laboratory sci-

entist re-reading of malaria RDT strips and the drug sellers adhered 
to the diagnostic tests in prescribing antimalarials. The malaria 
RDTs in the field had moderate sensitivity (82%) and specificity 
(90%) against PCR detection of Plasmodium DNA. 

2. Implementing the iCCM intervention at retail drug shops improved 
appropriate treatment for uncomplicated malaria, pneumonia symp-
toms and non-bloody diarrhea among U5 children in a relatively low 
malaria transmission setting. 

3. The iCCM intervention in drug shops decreased the odds of house-
holds perceiving drug seller fever care as good. In contrast, it in-
creased the odds of households choosing to seek healthcare from 
drug shops versus within the community in South Western Uganda.   

4. Drugs shops are part of complex retail health systems with multiple 
actors. The actors and the system adapted. A multi-pronged inter-
vention such as the AXEX intervention enacts realistic regulation to 
help increase and maintain quality, sustain provision of drugs and 
commodities as well as incentives to sellers to comply and users to 
come to licensed drug shops along with communication to enhance 
trust in drug shops among communities. Each of these, done alone 
cannot have similar effects. The AXEX intervention was thus more 
than the sum of its parts. 

Recommendations to policy makers 
1. To Ministry of Health, National Drug Authority and Health Professional 

authorities and their proxies3: Interventions to improve functioning of 

                               
3 Refers to health sector partner agencies such as UNICEF, WHO, GFTAM, BMGF and others that 
support government/MoH technically, financially and materially to implement its work plans 
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drug shops in retail health markets should comprise of components that 
target the multiple actors or influences that shape that market system.  

For instance, the iCCM intervention discussed in this thesis im-
proves drug seller management of children with malaria, pneumonia 
symptoms and diarrhea. It comprised of components that target in-
puts (medicines, rapid diagnostics and patient registries) into service 
delivery, consumer empowerment and demand generation, and mod-
ifications in regulatory permits or that create conditions for co-
creation of regulation.  

 
2. To National Malaria Control Program: Malaria control programmes in 

public as well as private sector should promote integrated case manage-
ment of the sick child rather than single disease focus only. 
 

3. To global health initiatives: Subsidies for medicines and diagnostics are 
necessary to ensure consistent availability and affordability. Support ac-
tions to the supply chain are necessary to eliminate perverse incentives 
or abuse of provider power. 

4. To National Malaria Control Program and its proxies: Maintain and im-
prove community and drug seller trust in malaria RDTs and other rapid 
diagnostics by ensuring the supply chain integrity of diagnostics and im-
plementing a quality assurance scheme.   
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