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Operational definitions 
 

Appropriate management/care: Providing care for malaria, pneumonia or diarrhoea in 

children, according to the Ministry of Health and community case management 

guidelines, including utilization of the relevant diagnostic test for malaria and pneumonia, 

prior to treatment with the recommended drug 

 

Appropriate treatment: Dispensing/receiving the recommended drug in the 

recommended dose, for the recommended frequency and duration, (Nsungwa-Sabiiti et al. 

2005) according to the Ministry of Health community health worker national guidelines  

 

Community Health Workers (CHWs): This term embraces a variety of community 

health aides, selected, trained and working in the communities from which they come. 

“CHWs should be members of the communities where they work, should be selected by 

the communities, should be answerable to the communities for their activities, should be 

supported by the health system but not necessarily be part of its organization and they 

normally have shorter training than professional health workers.” (Lehmann U & Sanders 

D, Report to WHO, 2007) 

 

Drug shops: Shops selling medicines on retail basis for profit 

 

Drug shop attendant: A person selling medicines or providing medical services at a drug 

shops. This person may or may not possess prior medical training.  

 

Fever: Febrile to touch or having a history of “hot body” in the last 24 hours, as reported 

by a caregiver; or temperature >= 37.5oC (axillary). 

 

Franchise: It comprises a contractual relationship between a franchisee (usually a small 

business) and a franchisor (usually a larger business) in which the former agrees to 

produce or market a product or service, in accordance with an overall blue print devised 

by the franchisor. Franchising is a business strategy targeting market growth through 
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grouping existing providers under a specific brand supported by training, advertising and 

supplies. (Montagu 2002) 

 

Social franchise: A franchise system that is usually run by a non-governmental 

organization, and uses the structure of a commercial franchise to achieve social goals.  

 

Informal private health care providers (IPPs): Those health providers who practice 

allopathic medicine but have no formally recognized training, and they are not legally 

recognized, typically functioning outside the realm of government regulation.  These may 

include traditional healers who use both allopathic and traditional systems of medicine, 

lay community health workers, and drug shop owners/attendants who make diagnosis, 

give advice and sell medicine. (Shah, 2010) 

 

Malaria: An acute infection presenting with fever, chills and rigors, joint pains and 

general malaise, caused by a parasite of the plasmodium species, and confirmed by 

parasitological diagnosis using a malaria rapid diagnostic test or microscopy.  

 

Pneumonia: A viral, bacterial or fungal acute lung infection presenting with cough 

and/or difficult breathing with or without fever, with either fast breathing or lower chest 

in-drawing or noisy breathing in a calm child.  

 

ICCM classification of pneumonia: Non-severe pneumonia was taken as the presence of 

cough with fast or difficult breathing 

 

Quality: Quality is – doing the right thing the right way. Quality in health care is defined 

as the proper performance (according to standards) of interventions that are known to be 

safe, that are affordable to the society in question, and that have the ability to produce an 

impact on mortality, morbidity, disability and malnutrition. (M.I Roemer and C. Montoya 

Aguilar, WHO, 1988) 

 

Rapid/fast breathing: Having 50 or more breaths per minute in a child aged 2 - 11 

months and 40 or more breaths per minute in a child aged 1-5 years. (ICCM guidelines) 
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Abstract 
 

Introduction. Private drug shops are an important source of care for children in sub-

Saharan Africa, with about half of sick children seeking care at this level. However, 

these drug shops receive minimal regulation and government oversight and little is 

documented about the quality of care they provide, although it is generally known to 

be poor. A strategy recommended by WHO and UNICEF for integrated community 

based management of childhood illnesses through community health workers exists, 

within the public sector. This is the integrated community case management (iCCM) 

of malaria, pneumonia and diarrhoea intervention. However, this iCCM intervention is 

not available at the level of drug shops, which see the majority of sick children in 

Uganda. 

Aim. To determine the feasibility and effect on appropriateness of care of introducing 

the iCCM intervention (diagnostic tests; pre-packaged paediatric dosage drugs for 

malaria, pneumonia and diarrhoea; training and community awareness) within private 

sector registered drug shops in eastern Uganda. 

 

Methods. Three studies (1-III) were conducted using a quasi experimental design in 

one intervention and one comparison district between May 2011 and June 2012. 

Household surveys, exit interviews, focus group discussions and in-depth interviews 

were conducted before (at baseline) and after the intervention (at end-line) in both 

areas. The baseline sample size was calculated for cross sectional studies, to determine 

the proportion of appropriate treatment for malaria, pneumonia and diarrhoea 

respectively, as these were unknown. The end-line sample size was increased based on 

the baseline proportion of appropriate treatment and assuming 50% improvement in 

appropriateness of treatment for household survey and 100% improvement for exit 

interviews. A total of 3759 (1604 before/2155 after) households interviews and 943 

(163 before/780 after) exit interviews were conducted with caretakers of children 

under five years of age. The role and appropriateness of care provided by drug shops 

in treating childhood illnesses (study I) was determined from the baseline data by 

computation of proportions. The effect of the iCCM intervention on appropriateness 
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of care at drug shops was determined using generalized linear regression models and 

difference-in-difference analysis, comparing baseline and end-line data (study II). For 

study III, the proportion of adherence to treatment protocols was determined from a 

review of the drug shop treatment registers, which included 7,667 child visits.  

 

Results. From the baseline assessment, the majority of children with a recent illness 

sought care in the private sector 496 (53%) compared to the public sector (154, 

16.5%). However, at the level of drug shops, only 15 (10%) received appropriate 

treatment for malaria and almost none for pneumonia symptoms or diarrhoea. With 

the introduction of the iCCM intervention at drug shops in the intervention area, 88% 

(95% CI 79.0 – 96.4) of children with fever received parasite diagnosis of malaria 

prior to treatment with appropriate drugs. Further, children with pneumonia symptoms 

or diarrhoea in the intervention area were 3 (2.8; 95% CI 2.0 – 3.9) and 13 times 

(12.8; 95% CI 4.2 – 38.6) more likely to receive appropriate treatment with 

amoxicillin and oral rehydration salts + Zinc, respectively. Finally, from the review of 

registers, 90% of children categorized as having either malaria, pneumonia or 

diarrhoea or a mix of these classifications were treated according to the iCCM 

guidelines.  

 

Conclusion. Introduction of the iCCM intervention at drug shops in rural Uganda 

resulted in high levels of appropriateness of care for malaria, pneumonia and 

diarrhoea in children and high adherence to treatment protocols by drug shop 

attendants.  
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Introduction 
 

In 2014, more than 6 million children under five years of age died worldwide. Over 

95% of these deaths were in low and middle income countries and most of these 

deaths could have been prevented [1-2].  

 

After the first year of life, over 50% of deaths in children less than 5 years of age in 

Sub-Saharan Africa are caused by malaria, pneumonia and diarrhoea [3]. Access to 

preventive care and timely treatment for these illnesses is paramount to preventing the 

unnecessary deaths. 

 

We already know several simple life saving interventions that should be scaled up in 

order to reduce child mortality. These include: promotion of exclusive breast feeding, 

complementary feeding, insecticide treated bed nets to prevent malaria as well as 

timely access to treatment when ill including: anti malaria drugs, antibiotics for 

pneumonia and sepsis, zinc and Vitamin A supplementation and oral rehydration salts 

and zinc for diarrhoea [4]. The problem is that children who need these lifesaving 

interventions are not able to access them, leading to the excess mortality in low 

income countries [4-5]. There is thus an urgent need for innovative and sustainable 

delivery strategies to get the known interventions to children who need them. 

 

Meanwhile, the majority of children in low income countries first seek care at a 

private drug shop when ill [6-8]. Unfortunately the quality of care in these facilities is 

generally low and poorly documented.  

 

Using a quasi-experimental design in two districts - Kaliro and Kamuli - in Eastern 

Uganda, this thesis aims to address the following research questions: 
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1. What are the current community treatment practices for childhood fever, 

respiratory symptoms and diarrhoea? How appropriate is the care provided? 

 

2. What is the effect of introducing diagnostics and subsidized recommended 

treatment for malaria, pneumonia and diarrhoea at drug shops on 

appropriateness of care? 

 
3. What is the level of adherence to treatment protocols by drug shop attendants? 

 

To answer these questions, three studies (I, II & III) were conducted: first a baseline 

study to understand the community health care seeking behaviour as well as the 

quality of care children received at drug shops, a predominant source of care.  

Secondly, an innovative introduction of a tested public sector intervention – the 

integrated community case management of malaria, pneumonia and diarrhoea 

intervention – within private sector drug shops, with an evaluation of the effect of the 

intervention on appropriateness of care. Finally, a cross-sectional review of the routine 

treatment records from the drug shops was conducted, in order to determine their level 

of adherence to treatment protocols. 

 

In the next section, I review the relevant literature around child mortality and access to 

care; global interventions to reduce child mortality; the role of the private sector in 

child care; the importance of integration of care of common childhood illnesses; and 

the importance of strong health systems. I also present a conceptual model which 

shows how the studies making up this thesis are linked and guides the discussion of 

the results. 
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Mortality in children under 5 years 

As we conclude the Millennium Development Goals (MDG) era in 2015, we take-

stock of the gains made through the concerted effort of the world to end poverty, 

hunger and avoidable death. The MDG 4 pledged to reduce by two thirds, between 

1990 and 2015, the under-5 mortality rate. This corresponds to an annual rate of 

reduction of 4.4%.  

Globally, there has been steady progress in reduction in mortality in children below 5 

years of age over this period from 12.7 million deaths in 1990 to 6.3 million deaths in 

2013 [1-2]. While the progress is commendable, halving under-5 mortality within this 

period, the actual MDG target – reducing the under-5 mortality rate by two thirds – 

will not be met by the majority of low income countries.  

 

Even though there is global progress in reduction of under-5 mortality, the reduction is 

not uniform worldwide. The progress is slowest in Sub-Saharan Africa (SSA) and 

Southern Asia where the burden of death remains highest. Unfortunately four out of 

five deaths in children under-5 years now occurs in these 2 regions [9-10]. In sub-

Saharan Africa, about 1 out of every 10 children dies before reaching their 5th birthday 

(92/1000 live births) compared to 1 out of 100 children in the European region 

(12/1000 live births) representing almost 10 times higher mortality [10].  

 

Nonetheless, there are some success stories within Sub-Saharan Africa and southern 

Asia. There have been huge reductions in under-5 mortality in Rwanda and Ethiopia 

as well as Laos, Cambodia and Vietnam. All these countries have an annual rate of 

reduction in under-5 mortality of 4.0 – 4.3% [2]. 

 

In Uganda, there has also been a high reduction in under-5 mortality. Between 1990 

and 2013, the under-5 mortality rate in Uganda reduced from 179/1000 live births to 

66/1000 live births with an annual rate of reduction of 4.3%. The MDG target for 

reduction in under-5 mortality in Uganda is 60 deaths per 1000 live births by 2015, 
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putting Uganda currently on track to achieve MDG 4 [1, 11]. However, this is just the 

first step in the drive to eliminate all preventable child deaths in Uganda and SSA, 

since a lot of the deaths are still preventable and the high under-5 mortality in Uganda 

is unacceptable. In comparison, high income countries have eliminated most 

preventable child deaths and have reached an under- mortality of 6/1000 live births.  

 

Further, the currently available projections for reduction in under-5 mortality beyond 

2015 through to 2035 show insufficient progress. Even with the current momentum in 

worldwide reduction in child deaths, about 4 million children will still die in 2030 and 

Sub-Saharan Africa is projected to contribute 60% to this mortality, from 50% in 2013 

[2, 12]. This shows that even more effort is necessary for further reduction in under-5 

mortality, beyond the current achievements of the MDG era. 

 

Causes of under-5 mortality  

Worldwide, 50% of all child deaths in 2013 were caused by infectious causes. In 

addition, 44% of all deaths occurred in the neonatal period. Pneumonia (15%) and 

prematurity (15%) were the leading individual causes of death in children under-5, 

followed by intrapartum-related complications including birth asphyxia (11%) and 

then diarrhoea (9%) – Figure 1 [12-13]. 
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Figure 1 - Global causes of under-5 mortality in 2013.  
Source: CHERG – WHO methods and data sources for child causes of death 2000 – 2013 
(Global Health estimates technical paper WHO/HSI/GHE/2014.6.2) 
 

 

 

Meanwhile, causes of child deaths are different in the various regions of the world. 

While infectious causes account for 50% of global child deaths, they account for 

nearly 70% of child deaths in Sub-Saharan Africa [14]. Within the age group of 1-59 

months, malaria, pneumonia and diarrhoea accounted for nearly 60% of child deaths 

in sub-Saharan Africa (figure 2) and about 55% of deaths in Uganda (figure 3) [14]. 
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Figure 2 - Causes of death in children 1- 59 months in Sub-Saharan Africa in 2013. Drawn 
using data from: UNICEF global data bases. Child mortality estimates: Regional child deaths 
by cause. http://data.unicef.org 
 
 

 
Figure 3 - Causes of death in children 1-59 months in Uganda in 2013. Drawn using data 
from: UNICEF global data bases. Child mortality estimates:Country specific child deaths by 
cause. http://data.unicef.org  
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Global and national action for reduced child mortality  

Both globally and at country level, many initiatives are in place, with the aim of 

improving maternal and child health. Some of these initiatives have been recently 

instituted, with targets set to maintain the momentum of progress gained in reducing 

maternal and child deaths, during the MDG era. Here I summarize the key initiatives. 

The first initiative is commonly referred to as simply, “a promise renewed.” Since 

2012, about 200 countries have signed on to an initiative called “Committing to Child 

Survival: A promise renewed.” This is a global call to accelerate declines in 

preventable maternal, newborn and child deaths that were achieved by the MDG 

agenda. This action was led by the governments of Ethiopia, India and USA, in 

partnership with UNICEF. The promise here is to end preventable child deaths within 

a generation and the new target is of 20 or fewer under-5 deaths per 1000 live births 

by 2035 [11]. Second is the “Every newborn action plan.” This initiative has a target 

of 10 or fewer neonatal deaths per 1000 live births by 2035 and stipulates actions that 

should be scaled up to enhance newborn survival [15]. Third, the “Global Vaccine 

Action Plan 2011 - 2020” was endorsed by the 194 member states at the World Health 

Assembly in 2012. This initiative targets universal access to existing vaccines by 

2020, as vaccination against preventable diseases can be one of the most effective 

strategies for reduction of child mortality [16]. 

 

The United Nations Commission on Life-Saving Commodities for women and 

children identified and endorsed 13 lifesaving commodities along the continuum of 

care from pre-pregnancy, pregnancy, delivery and childhood [17]. If widely accessed, 

these 13 commodities could save the lives of more than 6 million women and 

children. In terms of child health, this initiative supports countries to access priority 

medicines including antibiotics like amoxicillin for pneumonia and oral rehydration 

salts with zinc tables for management of acute diarrhoea. Further, the “integrated 

Global action plan for pneumonia and diarrhoea (GAPPD)” is being led by WHO and 

UNICEF and aims to end preventable deaths from these 2 illnesses by 2025. The 
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GAPPD acts by advocating for and engaging all sectors and actors to protect children 

from birth; prevent children from contracting pneumonia and diarrhoea; and treat 

children with these illnesses using appropriate drugs [18]. Finally, the “Scaling up 

Nutrition” initiative is a partnership between UNICEF, WHO, World Bank and 55 

countries, focusing on programs to scale up nutrition interventions and women 

empowerment [19].  

 

Clearly, global partnerships to help achieve further reduction in under-5 deaths 

beyond 2015 are essential in Sub-Saharan Africa and other low income settings. 

Renewed commitment by governments and the international community is paramount 

and should be sustained. Focus should be on improving access, quality of care and 

maintaining high coverage of proven preventive, promotive and curative interventions 

to reduce under-5 mortality [4-5, 12, 20].  

 
Health systems 

To achieve sustained reductions in under-5 mortality and better health, strong health 

systems are essential. Health systems play a key role in the growth and development 

of individuals and communities worldwide, and progress towards universal health 

coverage depends on how well health systems carry out their core functions. 

 

It is easy to think that a health system is simply those providers and organizations 

which deliver personal medical services. However there is much more to a health 

system than the frontline delivery of medical care. In order for health workers to 

deliver health care to the population effectively, they must be well trained, financed, 

supplied, and led. The population they serve should also be empowered to make good 

health decisions and to contribute towards the financing of their health care [21]. 

  

Health systems are thus defined by the WHO as consisting of all the organizations, 

people and actions whose primary purpose is to promote, restore or maintain health 

[22]. Health systems have a responsibility not just to improve people’s health but to 
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also protect people against the financial cost of illness and to treat them with dignity. 

The fundamental goals of health systems are thus to ensure better health for the 

populations they serve; fairness in financial contributions; and responsiveness to 

peoples’ expectations including dignity, autonomy and confidentiality. In order to 

achieve their goals, health systems performs various functions which have been 

described in the WHO health systems framework as building blocks and include: 

service delivery, generation of well trained and motivated health workers; collecting 

and utilization of health information; availing medical products, vaccines and 

technologies; financing; and leadership or governance [21-22].  

 

These health system building blocks are interconnected like a wheel and weakness in 

any one block (for example shortage of human resources) can impact negatively on 

the entire system – Figure 4. Further, people are at the centre of the health system both 

as providers and consumers of health care [23]. 

 
Figure 4 – the dynamic nature and interconnectedness of the health system building blocks.  

(Source de Savigny and Adams 2009) 
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Health systems reform and universal health coverage 

In a bid to ensure better efficiency, fairness and responsiveness of health systems, 

there have been at least 3 generations of health system reforms over the last 100 years. 

These include the adoption of national health care systems in the 1940s and 50s in 

Europe; followed by the Primary Health Care revolution initiated by the Alma Ata 

declaration in 1979; and finally more recently, starting with the world health assembly 

resolution in 2005, the Universal Health Coverage drive [24-25].  

 

Universal Health Coverage is defined as “ensuring that all people have access to the 

needed promotive, preventive, curative and rehabilitative health services of sufficient 

quality to be effective, while also ensuring that people do not suffer financial hardship 

when paying for these services” [26]. However, the world today is still very far away 

from Universal Health Coverage. Particularly in low income countries, access to 

health care is usually a privilege of the rich who can afford private health care. Health 

systems in Sub-Saharan Africa are severely strained with shortages of health workers, 

lack of health infrastructure, irregular supply of medicines and vaccines, severe 

shortage of funding for the health sector and poor leadership [25, 27]. This directly 

translates into high morbidity and mortality from preventable illnesses, both 

communicable and non-communicable.  

 
Pluralistic health systems 

Many low income countries, have established a government led health service 

delivery system and tend to ignore the mixed or pluralistic nature of health care 

delivery that actually exists [28]. When people are ill, they do not necessarily go to a 

government health facility but prefer to utilize private providers [29], self medicate or 

forego treatment altogether [30]. 

 

Pluralism in health thus refers to “the many stakeholders or agents who are present in 

a health system and working in different ways – e.g. through the co-existence of 

different medical traditions” [31]. Pluralism recognizes the existence of different 
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stakeholders and the definition of their respective roles [22], and challenges the 

conventional state-centred view of the health sector and embraces a mixed character 

where many non-state stakeholders define the structure and functioning of the health 

system [30-32]. 

 

Today, the private sector provides more than half of all health care services in low 

income countries [33-34]. In sub-Saharan Africa in particular, drug shops (which sell 

drugs on a retail basis for profit) provide up to 40% of health care within this private 

sector [35-36]. In India, 80% of all outpatient care is provided by the private sector 

[33, 35, 37] and informal providers account for 51-55% of all providers [38]. In 

Bangladesh, the majority of health care (65%) is through informal private providers 

[39-40]. This high proportion of health care services through the private sector is 

largely attributed to huge gaps in the public health sector in low income countries that 

the private sector proliferates to fill up.  

 

The important role of the private sector in health care delivery in low income 

countries is well accepted today. Health systems research is now moving towards 

policy options [29, 41] and interventions for engagement of the private sector [42-43] 

to achieve better public health outcomes. In this regards, in 2010 the World Health 

Assembly passed a resolution calling on countries to “constructively engage the 

private sector in providing essential health-care services” [44].  

 

Experiences from Bangladesh’s successful reduction in maternal and child morbidity 

and mortality show that pluralism in health may have positive effects but “requires 

active management that acknowledges and works with its polycentric nature” [31]. 

Ahmed et al. in 2013 proposed four key areas where management of pluralism in 

health systems is crucial, including: participatory governance, accountability and 

regulation, information systems and capacity development [31, 45]. 
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Uganda country profile 

Uganda is a landlocked country in the east of Africa, 241,000 square kms, and is 

approximately the size of Norway. The total population is nearly 36 million people 

with 80% living in the rural areas. The main economic activity in Uganda is 

subsistence agriculture. The gross national income per capita in 2013 was US$1,370 

and the life expectancy at birth in 2012 was 56 years. The total expenditure on health 

per capita was US$ 108 and the total expenditure on health as a percentage of the 

GDP was 8% in 2012 [46]. 

 

Uganda health indicators 

The maternal mortality ratio in Uganda has stagnated around 400/1000 live births over 

the last 10 years. The under-five morality rate has reduced tremendously from 179 to 

66 deaths per 1000 live births, between 1990 and 2013. Immunization coverage with 

DPT3 vaccine is 90% in three quarters of the country and 38% of Ugandan children 

are stunted. As shown previously, malaria, pneumonia and diarrhoea are the leading 

causes of death in children in Uganda.  

 
Ugandan health care system 

The health system in Uganda is made up of both the public and private sector, each 

contributing about 50% of the health service delivery. The Ministry of Health (MoH) 

provides overall leadership for the health sector in terms of curative, preventive, 

promotive and rehabilitative services. Health service delivery is through a 

decentralized process with the health sub district playing a key role in service delivery 

and management. There is a tiered system starting from the grass root level where 

community health workers provide mainly promotive and basic care (also called 

health centre I); to an out-patient unit (health centre II); the health centre III provides 

first level inpatient care including a maternity unit; and the health sub-district or 

health centre IV includes an operation theatre and blood transfusion services in 

addition to outpatient, curative and promotive care. Finally, the three highest levels 
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include the general hospitals, regional hospitals and finally the national referral 

hospitals, with systematically advancing levels of care for example medical imaging, 

specialist care and advanced tertiary care [47]. 

 

Numerous challenges exist within the health system. While Uganda has excellent 

policies, financial constraints are huge, with low per capita expenditure on health, 

high out of pocket contribution (54%) and no national health insurance scheme to 

protect people against catastrophic health expenditures. There are also few health 

workers especially in the rural areas, where it is difficult to attract and retain staff. The 

referral system does not function effectively, with patients bypassing lower level 

health facilities in the urban areas or ignoring the referral system entirely, due to high 

individual costs incurred during care seeking [48].  

 

A recent health system assessment report recommended that the Uganda health system 

needs to prioritize: focusing resources on the poor; improving efficiency to maximize 

the available resources; focus on improving quality at all levels; improve coordination 

of stakeholders; and harness the potential of other sectors including the private sector 

to improve access to health care [47-48]. 

 
Public-private partnership in health in Uganda 

Given the above health system challenges, it is not surprising that the private sector in 

Uganda is large and dynamic. Half of all health services and products are provided by 

the private sector [47]. A draft policy document on the public-private-partnership in 

health (PPPH) was developed in 2012 and is being utilized as a framework guiding 

partnership with the private sector, in order to improve access to quality health care 

[49]. The private sector is recognized as complementary to the public health sector. 

 

The PPPH policy document categorizes the private sector into three diverse groups: 

private-not-for-profit (PNFP) health providers; private health practitioners (PHP); and 

traditional and complementary medicine practitioners (TCMP). The PNFP providers 
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are 75% faith-based (catholic, protestant, orthodox and muslim); are concerned for the 

welfare of the population; operate about 30% of the health care facilities in Uganda; 

own many large hospitals and health centres; and train health workers. The private 

health practitioners include all health professional cadres who provide private health 

services beyond the PNFP umbrella. Within this category, registered drug shops are 

recognized players in health service delivery. In order to receive an operating licence, 

to sell over the counter medication, drug shops must be registered by trained medical 

personnel (nurse or clinical officer) who should provide supervision of the drug shop. 

Finally, the TCMP include all types of traditional healers including herbalists, 

traditional birth attendants and bone setters amongst others. The complementary 

medicine providers include reflexology, chiropractics, Chinese and ayurvedic 

medicine.  

 

The Ugandan government recognizes the pivotal role of the private sector in health 

and national development and is committed to working with this sector in improving 

equity, access, efficiency, quality and sustainability of health services. In this regard, 

the government subsidizes care within the PNFP health facilities although the level of 

this subsidy is small and has been reducing over the years.  

 

While the private sector is recognized and actively participates in various policy and 

regulatory fora, the public and private sector merely coexist and do not function in a 

coordinated nor integrated manner [48]. For example, over one third of health workers 

have dual practice in both the public and the private sector. Further, regulation of the 

private sector is weak, allowing it to function almost independently with varying 

levels of quality, competences and service availability. Better coordination at this 

level is needed as in other pluralistic health systems in low income countries [8, 47-

48]. 
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Care-seeking and the role of the drug shops in health service 
delivery  

With the high burden of infectious diseases, the severe shortages of human resources 

for health, and widespread poverty, drug stores and private pharmacies play a pivotal 

role in the provision of health care in low income countries [34-35, 50]. They are 

often the first and sometimes only contact that people ever have with the health 

system [6, 8, 51].  

 

In sub-Saharan Africa, nearly half of all outpatient care is at drug shops [35]. The 

majority of fevers around Africa are treated using medicines purchased from a shop, 

based on advice of shop keepers or pharmacists [36, 52-54]. In Nigeria alone, 64% of 

people treated their last episode of malaria either by obtaining medicines from a patent 

medicine vendor directly or using medicines previously purchased from a drug shop 

[28, 36, 55]. 

 

In Uganda, the role of drug shops and the private sector in management of children 

and adults is beginning to be understood. One study mapped all health care providers 

in 3 rural districts in Uganda and found that 96% of 445 health facilities surveyed 

were private while 4.3% were public. The majority of these private health facilities 

were drug shops [8]. Another study in eastern Uganda found that 63% of children with 

fever within 2 weeks prior to the survey first sought care in the private sector/drug 

shops compared to 33% in the public sector [6].  

 

People seek care at drug shops and private pharmacies for both simple and 

complicated illnesses because they are easily accessible, the cost of care is perceived 

to be affordable, payment can be deferred, drugs are available and quality of care as 

well as health worker attitudes are perceived to be better at this level than within 

public health centres [6, 8, 28, 51, 56]. Also, where it is perceived that stigmatizing 

illnesses like sexually transmitted diseases may not be treated with confidentiality and 
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respect, people shy away from public health facilities and prefer to seek care at private 

drug stores [57-58].  

 
The Affordable Medicines Facility – Malaria (AMFm) 

Recognizing the high utilization of the private sector and drug shops in provision of 

health care in low income countries, the Global fund to fight HIV/AIDS, TB and 

malaria hosted and managed a program called the Affordable Medicines Facility – 

Malaria from 2010 to 2013 [59]. This was an innovative financial mechanism that was 

focused on increasing access to artemisinin combination therapy (ACT), currently the 

most effective treatment for malaria, through both the public and private sector in 8 

African countries.  

 

The AMFm’s main objectives were: to increase ACT affordability, availability, use 

and to crowd out oral artemisinin monotherapies, choloroquine and sulphadoxine-

pyremethamine through gaining market share. The AMFm intervention was piloted in 

eight countries: Cambodia, Ghana, Kenya, Madagascar, Niger, Nigeria, Tanzania and 

Uganda. An independent evaluation of the AMFm initiative found that success 

benchmarks were clearly met in 5 countries for availability and affordability; 4 

countries for market share and all countries for crowding out of artemisinin 

monotherapies [51]. After the 1st phase of the AMFm pilot, the Global Fund board in 

2012 recommended the integration of AMFm into its core grant management and 

financial processes. This means that countries should apply for funding to subsidize 

ACTs through their usual Global Fund applications [60].  

 

However, this implies that funding for malaria and possibly malaria rapid diagnostic 

tests may be available to countries through the Global Fund, but not funding for 

diagnosis and treatment of non-malaria fevers including pneumonia. It is thus 

important not to leave out correct management of febrile children including 

differential diagnosis and treatment for non-malaria fevers even within the private 

sector and drug shops. 
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Ensuring quality of care in the private sector 

While utilization of drug shops and informal health providers is high, the quality of 

care provided at this level is poorly documented, even though there is a general 

acceptance that quality of care is poor [61-62]. Provider knowledge can be used as an 

indicator for quality of care, but many other factors affect private provider practice 

including patient demand for specific drugs, as well as profit motivation. Regardless, 

compared to the formal health sector, informal providers (even by their definition) 

generally lack the necessary training and skills to provide basic curative services [39, 

57]. Measurement of actual practice of private providers for example using adherence 

to clinical guidelines as an indicator would thus provide a more objective assessment 

of quality of care [61]. 

 

The scarce literature available on quality of care at drug shops also points to 

substandard care. One study in Uganda found up to 17 different brands of antimalarial 

drugs stocked in drug shops, with multiple dosages and combinations of these drugs 

being used to treat malaria. The shop keepers in this study did not feel that they had 

enough knowledge to even prescribe all the drugs they stocked [56]. Another study in 

Uganda found low levels of knowledge on symptoms, signs and management of acute 

respiratory infections amongst drug shop attendants in Kampala [63]. Studies on 

sexually transmitted infections (STIs) in Asia have also shown inappropriate 

management of STIs at drug shops [57-58]. 

 

In Bangladesh the professional knowledge of informal private providers has been 

documented to be below the minimum level necessary for providing basic curative 

services [39]. Similar results have been found amongst informal private providers 

treating children in India. However, when private practitioners in 110 villages in Bihar 

state in India received: training on integrated management of acute respiratory 

infections, diarrhoea and fever; support supervision; and contractual support, 

improvements in history taking, examination and counselling were observed [64]. 
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A variety of strategies exist for ensuring quality of care and expanded access to care 

through the private sector, in order to improve health outcomes in the population [65]. 

The most common is regulation, the process of setting and enforcing standards in the 

private sector, including: licensing, certification and accreditation. Regulation is 

primarily directed at improving quality of care and is a standard government strategy, 

although its enforcement is very weak in low income countries, allowing the private 

sector to largely operate independently, with potential adverse consequences. Another 

strategy is contracting. This is the purchase of services (both health and non-health 

services) from the private sector. Contracting also addresses quality of care in addition 

to expansion of services and rationalization of coverage [65]. In addition, other key 

operational strategies are often employed to reinforce regulation and contracting. 

These include: financing and social marketing – the provision of financial incentives 

for private services for public good; training which includes educating and supporting 

private service providers; coordinating, which is the organization and creation of 

alliances between private and public providers; and finally, community 

awareness/information – the education of consumers about healthy behaviour and the 

role of private sector [65]. 

 

A recent review on interventions to improve health services from informal private 

providers in low income countries concluded that although training was the most 

common intervention, it was ineffective on its own [66]. Strategies which focused 

only on building individual capacities of informal private providers were less likely to 

succeed [67] compared to those which changed market conditions, and institutional 

relationships including incentives and accountability [66]. Thus, the above strategies 

should be applied in combination and not individually. For example in Uganda, when 

drug shop attendants received training on management of acute respiratory infections 

(ARI) in children, there was no improvement in actual practice and attendants who 

received training remained with similarly poor ARI management practices like those 

who did not receive training [67]. However, when training was combined with 

negotiation sessions and contractual obligations which sought to satisfy both public 
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health interest and private provider incentives, there was significant improvement in 

drug seller practices [68]. 

 

Integrated Community Case Management (iCCM) of malaria, 
pneumonia and diarrhoea 

Improving access to treatment for the febrile child has been a priority in low income 

countries for a long time, with the strategies used evolving over time. In 1996, the 

integrated management of childhood illnesses (IMCI) strategy was initiated with the 

following objectives: to reduce infant mortality; to reduce the incidence and severity 

of childhood illnesses; and to improve growth and development during childhood. The 

objectives were to be achieved through improving health worker skills, strengthening 

the health system and improving family and community care practices (community 

IMCI). While IMCI was shown to improve health worker performance and quality of 

care [69-70], it did not achieve the expected impact on mortality mainly due to 

delayed care seeking [71]. 

In order to improve the treatment seeking practices for sick children under IMCI, 

community case management (CCM) was recommended, to complement the health 

facility based services. CCM includes treatment of sick children at the community 

level and promotes timely care seeking and referral to health facilities. From 2002 the 

Home Based Management of Fever (HBMF) strategy promoted presumptive treatment 

of all fever with antimalarial drugs in the community, with support from WHO and 

UNICEF. However, due to the finding of multiple illnesses in children, delayed care 

seeking for non-malaria fevers and symptomatic overlap of malaria, pneumonia and 

diarrhoea, WHO and UNICEF now recommend integrated community case 

management of malaria, pneumonia and diarrhoea in children (iCCM).  

 

In 2012, WHO and UNICEF released a joint statement supporting iCCM as an equity-

focused strategy to increase access to care for malaria, pneumonia and diarrhoea in 

children under-5 years of age [72]. Consequently, 28 low income countries including 
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Uganda now have a policy for integrated community case management (iCCM) of 

malaria, pneumonia and diarrhoea in children less than five years old, through 

community health workers [73]. In addition, WHO now recommends parasitological 

diagnosis of malaria before treatment with artemisinin combination therapy (ACT), 

[74] which has been incorporated into the iCCM strategy. 

 

In 2010 the iCCM policy was adopted in Uganda for community level integrated 

management of malaria, pneumonia and diarrhoea in children less than 5 years old. 

The iCCM policy in Uganda is implemented through volunteer community health 

workers in the public sector and is part of the village health team (VHT) strategy for 

promoting health and preventing deaths [75]. The VHT strategy aims to deploy about 

five volunteer health workers called VHT members in each village. These CHWs are 

trained and supported to deliver or promote the use of many preventive interventions, 

particularly immunization, hand washing, optimal complementary feeding, insecticide 

treated nets and intermitted preventive treatment of malaria during pregnancy. ICCM 

adds treatment to the VHT preventive platform. 

 

The main components of the iCCM strategy include: supplying CHWs with a kit of 

pre-packaged medicines and commodities including diagnostic tools; CHWs 

mobilizing communities to demand, support and use the iCCM intervention; CHWs 

treating children under five with fever, cough and diarrhoea and counselling mothers 

on home care and care seeking; CHWs referring immediately newborns with danger 

signs and severely ill children and giving pre-referral rectal artesunate for severe 

malaria; CHW collecting iCCM data and reporting timely; peer supervision amongst 

the CHWs; and trained health facility staff managing referred cases and supervising 

CHWs in their catchment area and monitoring program progress. The contents of the 

VHT kit for iCCM include: Pre-packaged medicines for malaria, pneumonia and 

diarrhoea including amoxicillin for non-severe pneumonia, ACT for uncomplicated 

malaria, low-osmolarity ORS for diarrhoea, Zinc for diarrhoea and rectal artesunate 

for pre-referral treatment of patients with severe malaria; diagnostic commodities e.g. 

respiratory timers, MUAC tape; and user items e.g. job aid cards. 
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Experiences from community case management of childhood malaria, pneumonia and 

diarrhoea in the context of home based management of fever and more recently with 

CHWs show that while communities value, use and comply with treatment, 

motivation of the CHW is very critical. Also, for sustainability, overloading VHTs 

with treatment of several diseases beyond their capacity should be avoided. 

 

Utilization of the private sector for integrated management of 
childhood illnesses – a systematic review of the evidence 

In 2014, we reviewed the available literature, for iCCM-related experiences within 

both the public and private sector. We wanted to understand the degree to which the 

private sector was utilized for integrated management of childhood illnesses. We 

searched for evaluation studies investigating the effect of introducing any intervention 

with drugs or diagnostics, for malaria, pneumonia or diarrhoea, within both the public 

and the private sector [76]. We found four times as many evaluation studies referring 

to malaria, pneumonia and or diarrhoea in the public sector (49 studies), as compared 

to similar studies within the private sector (13 studies). Most public sector iCCM-

related studies evaluated the introduction of drugs and/or diagnostics for 2 or more 

illnesses (malaria, pneumonia and diarrhoea), while almost all studies in the private 

sector were related to interventions for one disease only, malaria [76]. These results 

indicate that private sector involvement has focused more on single disease 

interventions and not integrated care. Clearly, the private sector has not been 

effectively utilized for integrated child care. 

 

A summary of the studies found within the private sector is included in table 1. The 

studies all happen to be within drug shops. This table includes the intervention, study 

design, outcome measured and results of impact evaluation studies related to iCCM 

within the private sector.  
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Table 1: Degree of utilization of the private sector in Africa, for integrated 

management of malaria, pneumonia and diarrhoea - a systematic review of the 

evidence [76].  

 Author Study design and outcome 
measure 

Results 

Malaria Thomson et 
al. 2014 [77] 

Pre-post study without a 
control.  
Community use of ACT in 
Tanzania 
 

Mixed results: No change in population 
level utilization of ACTs despite 
increased availability, affordability and 
market share of ACTs in private sector 

Ikwuobe et 
al. 2013 [78] 

Pre-post study with a control 
(2 pharmacies only). 
Change in ACT purchase 
from pharmacies in Nigeria 
 

Positive results: 40% reduction in ACT 
purchase with introduction of RDTs 

Kangwana et 
al. 2013 [79] 

A cluster randomized 
controlled trial. 
ACT stocking and 
prescription practices in 
Kenya 
 

Positive results – increased ACT 
stocking and better prescription 
practices in intervention area 

Tougher et 
al. 2012 [51] 

A before-and-after analysis 
of outlet survey data.  
Effect of AMFm on ACT 
availability, price, market 
share in 8 African countries 
 

Mixed results – increased availability, 
and market share of ACTs in some 
countries; and reduced price of ACTs in 
some countries 

Talisuna et 
al. 2012 [80] 

Pre-post study with a 
control. Effect of private 
sector subsidy on community 
access to ACT in Uganda 
 

Positive results – 6 times better odds 
of access to ACT within 24 hours in 
intervention areas compared to 
control areas 
 

Yeung et al. 
2011 [81] 

Pre-post without a control  
– multiple rounds of 
household and outlet 
surveys. 
Uptake and utilization of ACT 
and RDT over 10 years of 
implementation in Cambodia 
 

Mixed results: improvements in ACT 
and RDT availability and uptake were 
relatively slow especially in rural areas 

Rutta et al. 
2011 

Pre-post study with no 
control.  
Review of drug shop 
registers for ACT dispensing 
practice and market share at 
accredited drug dispensing 
outlets in Tanzania [82] 
 

Positive results: increased ACT 
dispensing from 3% -26% 
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Kangwana et 
al. 2011 [42] 

A cluster randomized 
controlled trial. 
Proportion of children with 
fever getting ACT within 24 
hours of fever onset in Kenya 
 

Positive: Increased coverage of ACT 
treatment for fever in children (25% 
difference between intervention and 
control at follow up) 

Alba et al. 
2010 [83] 

Three repeat household 
surveys 2004 – 2008. 
Community awareness and 
use of malaria treatment for 
malaria in Tanzania 
 

Mixed results – increased community 
awareness (62% - 84%) but decreased 
utilization of recommended treatment 
(85%-53%), attributed to policy change 
for 1st line anti malaria drug 

Abuya et al. 
2010 [84]  

Pre-post study without a 
control. 
Drug seller knowledge and 
prescription practices for 
malaria in Kenya 

Positive: high drug seller knowledge 
and higher prescription of the 
recommended amodiaquine in 
intervention (61%) compared to 
control areas (2.8%) 
 

Pneumonia   No articles 
 

 

Diarrhoea  Larson et al. 
2012 [85] 

National scale up of zinc 
treatment for diarrhoea in 
Bangladesh. 
Repeat surveys to determine 
caretaker awareness and 
actual use of zinc and ORS 
for diarrhoea 
 

Mixed results: Rapid increase in 
community awareness on use of zinc 
for diarrhoea to 90% but lower actual 
utilization of zinc (10-30%) 

Integrated 
care for 
malaria, 
pneumonia 
and 
diarrhoea  

Awor et al. 
2014 
(Paper II) 

No studies except paper II in 
this thesis.  
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Justification for the studies  

Following the iCCM policy, community health workers with minimal training have 

been empowered to provide integrated management of malaria, pneumonia and 

diarrhoea using pre-packaged drugs and diagnostics, in the community [72, 75, 86]. 

However, as the majority of febrile children in Uganda are treated at drug shops, 

where the quality of care is poor, it is important to similarly improve the quality of 

care that children receive within this sector.  

 

Despite the ubiquitous utilization of the private sector in Africa, little has been done to 

harness its potential for integrated management of childhood illnesses. Utilizing the 

private sector for integrated child care has the potential to increase prompt access to 

appropriate care, also for non-malaria fevers, which would reduce morbidity from 

these illnesses. There is also need to test and implement appropriate interventions 

which improve quality of care and rational drug use at private sector drug shops in 

order to slow development of antimicrobial resistance and reduce the cost of care. 

This includes exploring the feasibility and effectiveness of introducing malaria RDT 

in the private sector, along with appropriate alternative treatment for the “RDT 

negative” child.  
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Conceptual framework 

We considered different conceptual frameworks in an attempt to show the links 

between the various studies in this thesis and to focus the discussion of the results. All 

studies I, II and III are looking at one or more dimensions of quality in health care 

including: the technical competence of drug shop attendants in terms of the 

appropriateness of care they give and adherence to clinical protocols; the effectiveness 

of the iCCM intervention on appropriateness of care; and issues of access to care and 

choice of health care providers.  

 

Different models explaining quality of health care exist and were considered. One is 

the Donabedian model for assessing the quality of care. This is a pioneer and simple 

model for assessing quality and considers three categories: the structure, process and 

outcome. It considers the structural dimensions and process factors that lead to a 

particular health outcome [87]. Such a model is well suited for assessing quality in an 

individual health facility but can also be used when evaluating quality in an entire 

health system.  

 

Quality in health care can also be examined through categorically looking at various 

areas or dimensions where improvements in outcome are relevant, for both individual 

service users and communities [88-89]. Brown et al in 1989 presented 8 dimensions of 

quality that are important in quality assurance of health care in developing countries 

[89]. The World Health organization in a 2006 quality-of-care report also presented 

six dimensions of quality where improvements in the health system should be focused 

[88]. Within both frameworks, 4 dimensions of quality are the same and there is some 

variation in the remaining dimensions. The dimensions include: 1) effectiveness of 

health care, implying that it is based on an evidence base and results in improvement 

in health outcomes based on need; 2) efficiency in health care, maximizing resources 

and avoiding wastage; 3) accessibility of health care in terms of timeliness, 

geographical proximity and skills base; 4) technical competence, referring to skills, 



Awor Phyllis 
 

40 
 

knowledge/capability, actual performance; 5) acceptable/patient-centred health care; 

6) continuity of health care; 7) amenities which are not related to effectiveness but 

enhance client satisfaction and return; 8) safety – minimal risk or harm to users; 9) 

acceptability and patient-centeredness and finally 10) equitable health care, which 

does not vary in quality for different gender, race, ethnicity or social economic status.  

  

These dimensions of quality are a useful framework to help define and analyze health 

problems and to measure the extent to which programs are achieving standards/goals 

[89]. The dimensions are as appropriate for clinical care as for management services 

that support service delivery. However, they do not necessarily carry equal weight.  

 

In order to illustrate the linkages between our studies, we present a modified 

dimensions-of-quality-of-health care frame work, which incorporates dimensions of 

quality from both Brown’s and the WHO framework described above. Using this 

modified framework, figure 5 shows which dimension of quality in health care are 

assessed within this thesis. While numerous dimension of quality are well explored 

within this thesis, including technical competence, effectiveness and access to 

services, some dimensions like continuity (for example referral of sick children from 

drug shops) and efficiency have not been studied in this thesis. 
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Figure 5: Conceptual framework showing the dimension of quality in health care and 

the studies in this thesis  

 

Finally, this is an intervention within the Ugandan health system and cannot be looked 

at in isolation. The studies and intervention should be looked at with a health systems 

lens. The system thinking approach emphasizes the interconnectedness of the 

components of a health system and allows us to consider both the expected and 

unexpected effects of an intervention within any of the WHO building blocks – Figure 

4 [23]. Thus the discussion of this thesis will include a section on health system 

strengthening, and the potential positive and negative effects of our intervention on 

the entire health system.  
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Study objectives 

General aim 
 

The aim of this thesis was to determine the feasibility and effect on quality of 

care after introducing diagnostics (RDTs and respiratory timers) and promoting 

paediatric-dosage pre-packed drugs for malaria, pneumonia and diarrhoea in 

private sector registered drug shops in Eastern Uganda, in order to contribute to 

rational use of drugs and child survival. 

Specific objectives 
 

1. To determine the role and appropriateness of care provided by private sector 
drug shops when treating childhood fever, respiratory symptoms and diarrhoea 
in Uganda (Paper I) 
 

2. To determine the feasibility and effect on appropriateness of care of 
introducing diagnostics (RDT and respiratory timers) and pre-packaged 
paediatric-dosage drugs for malaria, pneumonia and diarrhoea at private sector 
drug shops in Eastern Uganda (Paper II) 
 

3. To determine the level of adherence by drug shop attendants in Eastern 
Uganda, to the integrated community case management (iCCM) of malaria, 
pneumonia and diarrhoea treatment protocol (Paper III) 
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Study subjects and methods 
 

Study area 

All three studies were conducted in eastern Uganda, in the two nearby rural districts of 

Kaliro and Kamuli located around 160 km and 140 km respectively, north east of the 

capital Kampala. From the 2014 national population census the total population in 

these districts is currently 237,000 and 490,000, respectively. Kaliro district was 

carved out of Kamuli district in 2006 and the people in both districts speak the same 

language – Lusoga with slight variation in the dialect in different areas.  

 

Kaliro and Kamuli districts lie at an altitude of about 1000 metres above sea level. The 

districts experience an equator-near climate with two rainy seasons a year, when the 

zenith of the sun passes the equator, March – June and August – November with an 

annual average annual rainfall of 1350 mm. Subsistence farming is the main economic 

activity in the area. Malaria is holo-endemic in this area, with an estimated parasite 

prevalence of over 60% in school-age children. Malaria is mainly caused by the 

plasmodium falciparum species. 

 

While Kaliro district has 6 sub-divisions (sub-counties), Kamuli district, which is 

larger, has 13 sub-divisions. All registered drug shops in all sub-divisions in both 

districts were included in the intervention study and child caretakers in villages from 

all subdivisions in both districts were included in the household surveys.  
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Figure 6. The study districts, Kaliro and Kamuli, located in Eastern Uganda 
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Study population  

The study population included all children less than five years of age, living within 

both study districts. It also included their parents, guardians or caretakers and the drug 

shop attendants within both study districts.  

Study design 

The overall study design was a quasi-experimental study using one intervention 

district (Kaliro) and one comparison district (Kamuli). We collected data in the 

intervention and comparison districts twice, both before and after introducing the 

intervention (iCCM) in Kaliro, in order to determine its effect on quality of care. Such 

studies are sometimes called non-randomised, pre-post-intervention studies [90] and 

more recently have been classified as plausibility studies [23, 91]. This quasi 

experimental design is often used when it is not logistically possible or ethical to 

conduct a randomized controlled trial, which is accepted as the gold standard, to show 

a causal relationship between exposure and outcome in research studies.  

 

We chose a plausibility design, a quasi experimental study in one intervention and one 

control district with before-and-after assessment in both areas, for three reasons. First, 

given that there was no previous evidence on the use of the iCCM intervention at drug 

shops, a reasonable (plausible) statement of truth would be good initial evidence on 

the feasibility and effectiveness of the utilization of this intervention at drug shops 

[91].  We also found the quasi experimental design comparing two entire districts 

most suitable, for logistical and pragmatic reasons. Given that supervision of the 

registered drugs shops is arranged from district level, and both supervisors and 

patients would likely have contaminated the study, if individual drug shops had been 

randomized in a probability design (randomized controlled trial). As advised by the 

WHO Alliance for Health Policy and Systems Research, a plausibility design 

comparing areas before-and-after, coupled with process and context evaluation was 

therefore chosen [23, 91-92]. This is because while randomized controlled trials have 

high internal validity when determining efficacy of an intervention, they are often not 
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feasible or acceptable and their results are rarely enough without additional contextual 

information and economic evaluation [23].  Finally, a cluster randomized controlled 

study design, taking for example villages as clusters which in turn are randomized to 

either intervention or control, could have been attempted at a much higher cost. 

However, due to the fact that we included social marketing and a community 

awareness campaign, contamination of the study would likely have occurred.   

 

The intervention  

There were 3 main components of the intervention. These included 1) availing 

subsidized, dose specific, pre-packaged drugs and free diagnostics for malaria, 

pneumonia and diarrhoea through drug shops; 2) training of drug shop attendants in 

the iCCM intervention and 3) a community awareness campaign.  We used a social 

franchise model where drug shops were grouped under a known local brand. They 

were also supported by training, supervision and access to quality drugs and 

diagnostics for management of common childhood illnesses [43]. 

 

Only registered drug shops in the intervention district (Kaliro) received the following: 

Subsidized Drugs: artemisinin combination therapy (dispersible); amoxicillin tablets 

(dispersible); low osmolar oral rehydration solution (ORS); zinc Sulphate tablets. 

Free Diagnostics: malaria rapid diagnostic tests (RDTs); respiratory timers and 

diagnostic algorithms/charts. Training: two drug shop attendants per drug shop 

received 5-day training on how to use the above diagnostics and to dispense pre-

packaged drugs. The training was based on the Uganda Ministry of Health training 

material for integrated Community Case Management with community health 

workers. A community awareness campaign: including inter personal 

communication and radio messages/public announcements at gatherings like markets. 

Meanwhile, the comparison district continued current practice of distributing 

subsidized ACTs only.  



Awor Phyllis 
 

 

47 
 

All registered drug shops in the intervention district were recruited to participate in the 

study and received iCCM training. Drug shop attendants were trained to perform a 

malaria rapid diagnostic test on each child with fever and to count the respiratory rate 

of each child with cough and fast/difficult breathing, before treating them with the 

recommended drugs. The training was conducted by the Uganda Ministry of Health 

iCCM trainers. The community was made aware of the availability of subsidized 

drugs and free diagnostics at drug shops and was also informed about the availability 

of these drugs and diagnostics free-of-charge at the public health centres. All drugs 

distributed were dispersible (able to dissolve in water) for easy administration to 

children. A minimum recommended price was written on the packaging material of 

the drugs. The drugs were purchased by the drug shop attendants from a drug 

distribution company, contracted by the study team to deliver the drugs and 

diagnostics directly to the drug shops.  

Supervision and quality control of diagnostic testing and treatment 

A full time study nurse was employed for support supervision and quality control. At 

each support supervision visit, the study nurse observed the management of sick 

children by drug shop attendants, recorded this, and discussed the positive and 

negative aspects observed with the respective person. The study nurse also reviewed 

all patient records since her last visit and discussed any arising issues with the drug 

shop attendant. The district drug inspector also carried out monthly supervision visits 

to the drug shops where he combined routine regulatory functions with support 

supervision.  

Timing of data collection  

The study was conducted from May 2011 – August 2012. Baseline data collection was 

done in May and June 2011 and end-line data collection in May and June 2012. The 

actual intervention at drug shops started in September 2011 after the training of drug 

shop attendants and went on for 8 months before the end-line assessment. Refer to 
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paper II, figure 1 (page 5), for a schematic diagram showing the study design and 

timing of the interventions and data collection. 

Sample size calculation 

The sample size was determined in 2 phases, at baseline and then at end-line. At 

baseline, the sample size was calculated to determine the prevalence of appropriate 

treatment of children with malaria, pneumonia or diarrhoea respectively, as this was 

unknown. We used the 95% CI, 5% error and design effect of 2, giving a sample size 

of 800 children in the intervention district and 800 children in the comparison district. 

The prevalence of appropriate treatment determined at baseline informed the 

calculation of the end-line sample sizes. 

 

The end-line sample size for household survey was calculated based on: 30% 

appropriate treatment of cough with fast breathing at baseline; 50% increase in 

appropriate treatment between baseline and end-line; 5% error and design effect of 2. 

This gave a sample size of 200 children with cough and fast breathing in the 

intervention district and 200 children in the comparison district, at end-line. In order 

to achieve this sample size, we needed to visit around 1100 households per district, 

based on a prevalence of pneumonia symptoms of 30% amongst children with an 

illness 2 weeks prior to the interview and 58% prevalence of any illness within 2 

weeks. 

 

The end-line sample size for exit interviews was also calculated based on an increase 

in appropriate treatment of children from 10% to 20% (100% improvement), giving 

250 children in each of the intervention and comparison districts, respectively. In 

order to answer an additional objective on child adherence to purchased medicines, 

the end-line sample size for exit interviews in the intervention area was increased and 

is more than that in the comparison area. 

 

Finally, for study III, we utilized all the records of children who sought care at drug 

shops during the study period (N=7667). 
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Inclusion and exclusion criteria 

The inclusion criteria included: all registered drug shops in both the intervention and 

comparison districts; all caretakers and children under 5 years seeking care at drug 

shops; and all households in both districts which had at least one child who was under 

5 years of age. The exclusion criteria included any child who was considered to be 

very sick, based on the iCCM classification, found either at home or at the drug shop. 

Data collection methods 

The same data collection methods and tools were used both at baseline and at end-

line, in both districts. These were both qualitative and quantitative data collection 

methods, as summarized in table 2.  

 

At baseline (Paper I), we conducted community household surveys and exit interviews 

at drug shops in both districts, using paper based questionnaires. We also conducted 

in-depth interviews with drug shop attendants in both districts. The objective of the 

baseline data collection was to determine household treatment seeking practices, 

including the role that drug shops play in the management of sick children. We were 

also interested in determining the appropriateness of care provided to children at the 

level of drug shops.  

 

For paper II we utilized data from both the baseline and end-line data collection 

rounds from both districts. Again, this included data from community household 

surveys and drug shop exit interviews. We also utilized direct observation of drug 

shop attendants, to document the quality of care they provided. The objective of paper 

II was to determine the effect of the iCCM intervention on appropriateness of care for 

children at drug shops.  
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Table 2: Summary of the methods used in the different papers 
 
Paper  Design  Data collection 

method and sample 
size  

Data analysis method 

Paper I  
(baseline data) 

Cross-sectional analysis of 
survey data (combined for 
both districts)  
 

Household survey (n = 
1604)  
 
Exit interviews  
(n = 163) 

- Descriptive 
statistics  

- Proportions of 
appropriate 
treatment  
 

Paper II 
 
(both baseline 
and end line 
data) 

Quasi experimental design  
 
Before and after assessment 
in both intervention and 
comparison areas  
 

Household surveys (n 
= 3759; 1604 
before/2155 after)  
 
Exit interviews 
(n = 943; 163 
before/780 after) 

- Multivariate 
analysis 

- Survey adjusted 
generalized linear 
regression models  

- difference in 
difference analysis 
 

Paper III Review of records  Review of records 
from drug shop 
patient registers  
(n = 7667) 

- Descriptive 
statistics 

- Proportions of 
appropriate 
treatment 
 

Additional 
analysis – Equity 
of access to care 
 

Cross sectional analysis of 
household survey data 

N = 3759 - Principal 
component 
analysis 

- Descriptive 
statistics 
 

Additional data Qualitative data In-depth interviews 
with drug shop 
attendants 
(n = 25 before/14 
after) 
Focus group discussion 
(n=4 before) 

- Manifest content 
analysis 

 

In order to assess equity in access to care, we created a five quintile wealth index 

using principal component analysis. We utilized the following household assets 

information to create the wealth index: ownership of a radio, radio cassette player, 

television, bicycle, motorbike, car, mobile phone, and the type of floor of the 

respondent’s house (mud, wood, cement or tiled). We utilized all complete data from 

both the baseline and end line data collection rounds, in both districts (n = 3641). 
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For paper III, we reviewed data from the drug shop registers where all child visits to 

all drug shops were routinely recorded. A total of 7667 child visits to drug shops 

occurred during the study period. The purpose of this review of data in the registers 

was to determine the level of adherence by drug shop attendants to the iCCM 

treatment guidelines.  

 

In terms of the qualitative methods, we conducted both in-depth interviews (IDIs) and 

focus group discussions (FGDs). The IDIs with drug shop attendants were conducted 

both at baseline and end-line and the results, while not included in any of the papers, 

are presented separately within this thesis. The purpose of the IDIs was to understand 

the role played by drug shops in the care of sick children in the community, from the 

perspective of the drug shop attendants. At end-line, IDIs were also used to explore 

drug shop attendants’ experiences with the iCCM intervention. FGDs were also 

conducted with child caretakers at baseline, to understand their treatment seeking 

practices and child health care preferences.  

Data management and analysis 

All data collected from household interviews and exit interviews were cross-checked 

for errors immediately after the data collection and corrected in the field. The 

principal investigator and field supervisors also cross-checked all data at the end of 

each day and any errors discovered were corrected by the data collector the next 

morning. Quantitative data was entered into Epi Data, and was exported and analyzed 

in stata version 12. Descriptive statistics were computed in all the studies.  

Multivariable analysis:  

In paper II, for both household survey and exit interview data, we used survey-

adjusted generalized linear regression models (with log transformation and binomial 

distribution) and difference-in-difference analysis to derive prevalence ratios of the 

effect of the iCCM intervention on appropriateness of care. Un-adjusted and adjusted 

results are presented. Covariates which had a p-value less than 0.1 at unadjusted 
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analysis were included in the multivariable analysis. All analysis of household survey 

and exit interview data were adjusted for clustering.  

Manifest content analysis 

In-depth interviews were conducted in English by the principal investigator and one 

field supervisor and detailed notes were taken in the field. The interviews were then 

transcribed and analysed using manifest content analysis. The analysis focused on the 

actual visible and obvious content of the text, which was grouped into codes and 

emerging themes were derived as described by Graneheim, 2004 [93]. FGDs were 

conducted in the Lusoga language, translated into English, transcribed and also 

analyzed using manifest content analysis. 

 

Ethical considerations 

Ethical approval for this study was obtained from Uganda National Council of Science 

and Technology (Number: HS 1184 & HS 750), the Uganda National Drug Authority 

(Number: 0456/ID/NDA) and Makerere University School of Public Health’s, Higher 

Degrees Research and Ethics Committee (Number 166). Informed written consent was 

obtained from all child caretakers interviewed in these studies, as well as the 

participating drug shop attendants. Permission to conduct the studies was also 

obtained from the district community leaders. Participant confidentiality was 

maintained throughout recruitment, data collection, management, analysis and 

dissemination of results.  

Potential ethical risks from this study included: the possibility that drug shop 

attendants would not be able to perform the diagnostic tests properly despite training; 

that disposal of sharp instruments, gloves and blood-stained materials at the drug 

shops may be substandard; and that this study at drug shops may promote the 

utilization of the private sector at the expense of the public sector and yet quality of 

care in the private sector was substandard. These risks were mitigated through 

intensive training of drug shop attendants; support supervision; demonstration 
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exercises to ensure disposal of medical waste material followed standard procedures; 

and a community awareness component where communities were informed about the 

availability of the same iCCM drugs and commodities free of charge at public health 

centres and at a subsidized price at drug shops. 

 

Results  
Here I include a summary of the main results from papers I-III and from the 

qualitative data analysis not presented in the papers.  

Role of drug shops and appropriateness of care provided to 
children – Paper I 

An important result from this paper is that the first point of care for sick children in 

the community is commonly at drug shops. Of 934 children with an illness within 2 

weeks of the household survey, 53% first sought care from a private provider (30% 

from drug shops and 23% from other private sector) compared to 17% at a 

government health facility – see paper I, table 2. The main reasons given for choosing 

to seek care at a drug shop were good services/customer care (62%); proximity (21%); 

good trained staff (20%); a regular supply of drugs (14%) and that the drug seller was 

a friend to the child caretaker (14%) – see paper I, table 5. Management of children at 

home when ill was also high with 228/934 (24%) sick children first receiving some 

sort of care at home only.  

However, from the exit interviews, management of malaria, pneumonia and diarrhoea 

at drug shops was poor. Only 19% of children treated as having malaria received 

appropriate treatment with the recommended drug, in the recommended dosage, and 

for the recommended frequency and duration. Meanwhile none of the children treated 

for pneumonia and diarrhoea received the full recommended treatment, according to 

the current national guidelines, Paper I, table 4.  
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But how did the community and the drug shop attendants view the role of drug shops 

in the management of sick children? From the baseline focus group discussions, we 

found that the community had confidence in the ability of drug shop attendants to 

manage their illnesses and thought them to be competent, as in the quotations below:  

“We first use traditional herbs to treat our children at home, when they have fever. If 

the condition requires additional treatment, we buy drugs at a drug shop....if the child 

does not improve, then we take to a health centre/hospital” Mother, FGD 4. 

“we have no private clinics in this area, only drug shops.....the drug shop attendants 

are very welcoming, they look at the child [examine child] and then give you 

treatment.... the government health centre has no drugs, they just write a prescription. 

So it is better to go directly to a drug shop” Mother, FGD 3.  

While some people thought they could get health care on credit at drug shops, some 

people felt that having to pay for care was a problem with use of the private sector as 

below. 

 “At a drug shop, you can get [treatment on] credit if the child is very sick, but in a 

clinic, if they do not know you, no credit.” Caretaker, FGD 1 

“Drug shops are mainly interested in profit. Some of them think that if you go there 

with your child, you do not have money and you want them to help you.” Caretaker, 

FGD 2 

“However, some drug shops are good. They check the children and give you good 

medication. One particular shop insists that you take the full dose....but you have to 

pay the full price.” Mother, FGD 2 

Meanwhile, drug shops attendants unanimously reported that their role included: 

taking history of the child’s illness from the caretakers; assessing sick children, 

usually using thermometers or their palm to determine the temperature of a child; 

making a diagnosis; treating the sick child; and finally giving advice on how to 

administer the medication and on additional care for the child at home. They also 
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reported providing referral to the next level health facility, if they could not manage 

the child’s illness. Related quotations from drug shop attendants are below. 

 “I see myself as a good servant of the community.... I help to treat people, even when 

the customer has no money.” Baseline, IDI 19 

“I welcome the customer and show them a seat. If they have a child I take the child 

from them and start examining thoroughly e.g. body temperature, skin colour and 

appearance of the eyes... at the same time I ask many questions from the care taker to 

find out the profile of the illness. After zeroing in on a particular sickness depending 

on the signs observed, I treat accordingly. Then if I find out the sickness is beyond my 

control, I advise the customer to go elsewhere [oral referral], possibly to the main 

hospital.” Baseline, IDI 24 

“The parents usually come when they have left back their sick children. They just tell 

me the signs that the sick child is showing and with that I discover that such a child is 

suffering from a particular disease. I give them the treatment depending on the signs 

the parent has told me.” Baseline, IDI 2 

“As a professional drug seller, I make sure that at least drugs for malaria are 

available all the time. I make sure that the drugs I sell are not expensive and that 

prices are within the customers’ reach” Baseline, IDI 20 
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Effect of the iCCM intervention on appropriateness of care at drug 
shops – Paper II  

 

 The children in both the intervention and comparison districts were generally similar 

in most of their characteristics including: their age and sex as well as the caretakers’ 

age, education and employment. There were some differences in terms of their 

household head and main source of water – Paper II table 1.  

 

The main result in this paper is that with the introduction of the iCCM intervention at 

all registered drug shops in Kaliro district (n=44), appropriateness of care for malaria, 

pneumonia and diarrhoea improved greatly. First, the utilization of diagnostics for 

malaria and pneumonia in the intervention district improved from 0% to 88% and 

55% respectively, between baseline and end-line. Meanwhile, the utilization of 

diagnostic testing in the comparison district drug shops remained 0%. Also, the 

correct treatment of diarrhoea using the recommended drug ORS/Zinc increased from 

0% to 77% in the intervention area between baseline and end-line, compared to only 

0% - 5% at end-line in the comparison district drug shops.  

 

Further, the prevalence ratios of the effect of the intervention on treatment of cough 

and fast breathing with amoxicillin and diarrhoea with ORS/zinc at the drug shop 

were 2.8 (2.0-3.9), and 12.8 (4.2 – 38.6) respectively – Table 3. This means there was 

3 times better management of cough and fast breathing at intervention drug shops 

compared to non-intervention drug shops and thirteen times better management of 

diarrhoea at intervention drug shops as compared to non-intervention drug shops. 
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Table 3. The effect of the iCCM intervention on treatment using antibiotics, ACTs and 

ORS/zinc at drug shops, from exit interviews – survey adjusted prevalence ratios using 

difference in difference analysis and generalized linear models 

The prevalence ratios provided are in reference to the control area 

 

Finally, from the household survey, the prevalence ratio of the intervention effect on 

use of RDTs was 3.2 (1.9 – 5.4); Artemisinin Combination Therapy (ACTs) for 

malaria was 0.74 (0.65 -0.84), and ORS/zinc for diarrhoea was 2.3 (1.2 – 4.7). This 

also means that there was three times higher utilization of RDTs in the intervention 

district compared to the comparison district, and 26% lower utilization of ACTs for 

malaria in the intervention district. There  was also twice as much use of ORS/Zinc for 

diarrhoea in the intervention district as compared to the comparison district.  

 

Care seeking at drug shops – papers I, II and III 

At both baseline and end line, we determined the level of careseeking at drug shops. 

At baseline we found care seeking at drug shops to be 30% while at end-line, the 

utilization of drug shops in the comparision district remained 35%, but in the 

intervention district it increased to 55%, mainly from people already utilizing the 

informal private sector for child care – Paper II, table 6.  

In paper III, we found that care seeking concentrated within particular drug shops. 

While 22 of 40 drug shop saw nearly 90% of the children in the study, just 5 of these 

drug shops treated almost half of all the children.  

Management Prevalence ratios (95% CI) 
 
Children with pneumonia treated with amoxicillin (5-7 days) 

 
2.8 (2.0 – 3.9) 

Children with pneumonia treated with cotrimoxazole 0.07 (0.01 – 0.39) 
Overall antibiotic use 0.82(0.69 – 0.97) 
Children with fever treated with ACT 4.2 (1.9 – 9.4) 
Children with diarrhoea treated with ORS/zinc 12.8 (4.2 – 38.6) 
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Adherence by drug shop attendants to the iCCM treatment protocol 
– Paper III 

In this paper, we reviewed the treatment registers of all drug shops in the intervention 

district and included all child visits to drug shops (N=7667). We found that 80% of 

children presenting to drug shops had fever, and almost 100% of the children with 

fever received diagnostic testing with malaria RDT. While the RDT positivity rate 

was high 78% (95% CI 77-79), of those with positive malaria RDT, 94% received the 

correct treatment with ACTs, figure 7. 

Similarly, drug shop attendants largely adhered to the treatment protocol for 

pneumonia and diarrhoea. While 68% of children presenting to the drug shops had 

some sort of respiratory symptoms, 3437 were categorized as having pneumonia after 

assessment and 91% of these received the recommended treatment, amoxicillin – 

figure 8. Finally, figure 9 also shows that nearly all children presenting with diarrhoea 

at the drug shop received the recommended treatment, ORS/zinc. 

 

Figure 7. Adherence to malaria treatment guidelines, from treatment registers 
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Figure 8. Adherence to pneumonia treatment guidelines, from treatment registers 

 

 

Figure 9. Adherence to diarrhoea treatment guidelines, from treatment registers 
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At the end of the intervention, we also explored the experiences of drug shop 

attendants around utilization of the pre-packaged drugs and diagnostics, using in-

depth interviews. Their experiences were mainly positive and they all appreciated the 

new knowledge and skills, which brought self-confidence and community trust in 

them, as quoted below. 

“I did not know how to examine for malaria before. I did not know that ORS/Zinc can 

treat diarrhoea very effectively. Now I know..... My name is up [(popular] because I 

am able to examine and diagnose sick children......tablets are already pre-packaged 

and now people are forced to buy a full dose.” End line, IDI 10 

“It has been a learning process, especially that not all fever is malaria....I am now 

sure that amoxicillin tablets are a good treatment for curing pneumonia.” End line, 

IDI 14 

The majority of the drug shop attendants interviewed reported that their profit margin 

increased by about one half of their previous profit, and was dependent up on the 

number of children they saw.  The patient load was perceived to have increased but 

was alright and manageable as the more children they saw, the more money they 

made. For example one drug shop attendant said: “patient load is not an issue as the 

more patients, the more money and happiness” End line, IDI 2. 

The most important factor perceived to have improved their business was the use of 

diagnostics, particularly the malaria RDT. All of them reported that the use of 

diagnostics improved their perceived professionalism and patient trust. Some relevant 

quotations from drug shop attendants are included below. 

“It [the use of diagnostics] has made our name popular. People come from far away 

to the drug shop because they want to test their children for malaria.” IDI 1 

“The [availability of] RDT has encouraged patients to come. The patients get 

confidence in you when you use the RDT and respiratory timer.” IDI2 
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“The use of the pre-packaged drugs and diagnostics has made me gain confidence 

because I treat what I know!” IDI 6 

“When you give amoxicillin, the mother comes back saying, “these tablets work very 

well.” They are happy and so are we.” IDI 1 

“Whenever you give a child amoxicillin tablets, they [the care taker] just come back 

to say thank you...” IDI 2 

The use of the treatment algorithms, the laminated sick child job aid, was also lauded. 

For example one attendant reported that “sometimes I forget what treatment to give 

but when I look at the chart, I know what to give. The chart is very useful.” IDI 1 

On whether they would be able to purchase RDT on their own and continue to offer 

diagnostics in the community, the majority said that if the RDT were available in the 

big district nearby (Iganga), they would continue to purchase and offer them to their 

clients. The retail price which they thought their patients could afford was between 

500-1000 UGX (0.2 - 0.4 USD). 

“There will be no problem with buying RDTs and drugs. Since we refill our stocks, we 

will definitely buy the RDTs....we knew this was a study period and the time will come 

when we have to buy these things.” IDI2 

“When the program stops, the business will not be affected provided the RDTs are 

available in Iguana. If they are in Kampala or Jinja, the transport costs will affect the 

purchase prices and customers may fail to buy.” IDI 4 
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Equity of access to care at drug shops 

While not included within the publications, I also explored the issue of equity in 

access to care at drug shop. In table 4 below, I present the results from the five 

quintile wealth index, cross tabulated with the first source of care for children with 

symptoms of malaria, pneumonia or diarrhoea (either 2 weeks prior to the household 

survey or longer). When this analysis was repeated within each district, at the different 

data collection time points, the results are very similar (not presented). For 

comparison, I also present equity in access to care from other prominent sources of 

child care including: government health facilities, the other private sector and home 

management.  

Table 4 shows that the majority of children received care at a drug shop, when they 

were ill (1412/3641). Further, more children from the poorest two quintiles utilized 

drug shops, compared to those from the least poor households. Utilization of home 

management and rural health centres was also higher in the poorest 2 quintiles than in 

the less poor ones.  

Table 4. Equity of access to care, from household survey data 

First source of care Five quintile asset index Total 
n (%), row percentages 
1 – 
poorest 
 

2 3 4 5 – least 
poor 

Drug shops 306 (22) 318(23) 418(30) 117(8) 253(18) 1412  
Other private 
sector 

71 (16) 92 (21) 124 (29) 43 (10) 102 (24) 432  

Managed at home  212 (22) 198 (20) 263 (27) 104  
(11) 

201 (21) 978  

Rural health centre 124 (22) 128 (23) 177 (31) 51 (9) 82 (15) 562  
Hospital  24 (16) 22 (14) 36 (24) 18 (12) 52 (34) 152 
others 30 (29) 15 (14) 28 (27) 17 (16) 15 (14) 105 
Total  767 (21) 773 (21) 1046 (29) 350 (10) 705 (19) 3641 

(100) 
 
Note: There is some variation in the quintile sizes due to clustering of regression coefficients. 
All percentages are row percentages. 
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Discussion  

The results in this thesis confirm that drug shops were the first source of health care 

for almost half of the sick children in rural Uganda, but the quality of care they 

provided was poor. However, with the introduction of the iCCM intervention at 

registered drug shops, it was possible to greatly improve the quality of care that 

children received. There was high uptake and utilization of diagnostic tests for malaria 

and pneumonia by drug shop attendants; large improvement in appropriateness of care 

for malaria, pneumonia and diarrhoea in children both at the drug shop level and at 

population level; and high drug seller adherence to treatment protocols. The results 

provide good evidence that drug shops can be utilized to expand access to point-of-

care diagnostics and appropriate treatment for malaria, pneumonia and diarrhoea in 

children. This could contribute to reduced morbidity and mortality in children, from 

these illnesses. 

 

In the next sections, I discuss the strengths and weaknesses of these results; reflect 

further upon the meaning of the results; discuss relevant policy options; next steps in 

research; and I provide recommendations for both policy and research.  

Methodological considerations 

There are two main strengths of this thesis. First, we used various data collection 

methods throughout these studies including: household surveys, exit interviews, direct 

observation, review of treatment registers, in-depth interviews and focus group 

discussions. All these methods converged in producing similar results, a form of 

triangulation, adding credibility to the results in this thesis.  

 

The second strength is the large magnitude of the effect size (strength of association) 

obtained, in terms of improvement in appropriateness of care, after introduction of the 

iCCM intervention at drug shops. The large improvement in appropriateness of care 

leaves little doubt of the direction of the results and the positive effect of the 



Awor Phyllis 
 

64 
 

intervention. In relation to consistency of results, and adding credibility to the results 

in this thesis, a recent publication from the Uganda Ministry of Health also found 

large improvements in appropriateness of care for malaria, with introduction of the 

RDT at drug shops [94]. That study found 73% appropriate treatment of malaria 

(confirmed diagnosis and ACT dispensed) in the intervention clusters compared to 

34% in the control clusters.  

 

Consistency of results and the strength of association are important parameters when 

assessing causal relationships in epidemiology, as suggested by Bradford Hill in 1965 

[95]. The full Bradford Hill criteria, most of which are met in this thesis, include: the 

strength of an association – a strong association is more likely to have a causal 

component than a modest association; consistency or reproducibility – that a 

relationship is observed repeatedly, using different methods or sources; temporality – 

that the causal factor precedes the outcome it is associated; biological gradient or 

does-effect; plausibility; specificity; coherence with existing knowledge; utilization of 

experimental designs; and the use of analogy in judgement.  

 

Study design 

The chosen quasi-experimental design, a non-randomized pre-post intervention study 

with a control group, may be considered a weakness in this thesis, as it is not the gold 

standard design, when trying to determine causality in epidemiology – that a specific 

exposure causes a specific outcome. Rather, randomized controlled trials (RCT) are 

considered the gold standard when determining causality, and non-randomized studies 

with a control group come second in the strength of study designs. Other study 

designs then follow in the hierarchy, including: cohort studies, case-control studies, 

cross sectional studies and case series, respectively. In the RCT study design, every 

individual or cluster has an equal chance of being recruited into the study, unlike with 

other study designs. With random allocation of subjects into study groups, any 

difference in individuals is assumed to be equally distributed between the study 

groups, thus minimizing the risk of bias (systematic error) which would cause 

obtained results to be systematically different from the truth. This is not the case with 
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other study designs, including the one chosen in this thesis, and so alternative 

explanations (for example confounders) for the results obtained may continue to exist. 

As one cannot completely rule out every alternative explanation for observed 

differences obtained from a plausibility design, for academic purposes, the next 

logical step in evidence generation could be to conduct a randomized controlled trial. 

However, given the large magnitude of effect size obtained in the improvement in 

appropriateness of care of children at the level of drug shops, there is little doubt of 

the causal relationship and therefore, there may be little additional value of conducting 

an RCT. In addition, many techniques were utilized to eliminate or reduce bias and 

confounding in our studies and these are further described below. 

 

Information bias 

One data collection method used, the household survey, is prone to recall bias – a 

situation where parents may not remember relevant aspects of their child’s illness, 

especially if it was not a recent illness. Recall bias was reduced by restricting the 

analysis to only illnesses that had occurred within 2 weeks prior to the interview. The 

2 week recall period is now commonly used and most literature reporting on child 

illness from cross-sectional studies utilize this recall period. Also, exit interviews were 

used at the drug shop, as parents were just leaving after seeking care for their child, to 

reduce recall bias and to collect real time data to assess the appropriateness of care 

provided by drug shop attendants. 

 

The use of records data from drug shop registers for study III is a weakness of this 

study, as the data could not be validated. However, the strength of this study is that we 

used all the data and all records of children seen at the drug shops during the study 

period and the results obtained are very similar to those obtained from the other data 

collection methods including household surveys, exit interviews and direct 

observation.  
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Selection bias 

Both the selection of respondents into the study and loss to follow up of participants 

are potential sources of selection bias. Loss to follow up is not an issue in this thesis as 

we utilized repeated cross sectional studies and did not follow up any individual 

participants. However, in order to eliminate selection bias, we recruited all registered 

drug shops within both the intervention and control districts and included all the drug 

shop attendants into the study. Further, we interviewed all caretakers of children under 

five years old who were exiting the drug shops for papers I and II and we also utilized 

all records of children within the drug shop registers, for paper III.  

 

For the household surveys in papers I and II, selection bias was minimized by using a 

two stage cluster sampling technique, with probability proportional to the size of the 

population. At the first stage, a fixed number of villages/clusters were sampled and at 

the second stage the individual households were systematically sampled, based on the 

predetermined sample size and number of individuals per cluster. The study team 

randomly identified a starting point from the list of households and there after 

sampled every fifth house. From the baseline results of the household survey, we see 

that we were able to minimize selection bias as both the intervention and control 

groups appeared to have been similar – see Paper II, table 1.  

 

Confounding and interactions 

Confounding could provide an alternative explanation for results obtained and should 

be carefully considered within observational studies. A Confounder has three key 

characteristics: it is a risk factor for the outcome, associated with the exposure and is 

not an intermediate factor in the causal pathway. To control for confounding, I utilized 

multivariate regression analysis. I considered multiple sets of confounders and the 

results were largely robust.  
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Clustering 

Clustering was expected at the drug shop level, with children treated at a particular 

drug shop receiving similar care, thus affecting treatment outcomes. Clustering was 

also expected at the village level in the household surveys, with children in the same 

village having similar treatment seeking practices. When not adjusted for, clustering 

causes narrow confidence intervals and may cause wrong conclusion of statistical 

significance where it does not exist [96]. Clustering was adjusted for both during 

sample size estimation and analysis of the exit interview and household survey data.  

 

Generalisability/external validity  

The findings in this thesis may be extrapolated to regions with similar utilization of 

drug shops for childhood care; similar socio-demographic characteristics; and 

similarly high malaria prevalence. This is because all drug shops were utilized and 

entire districts were utilized for data collection. The study design and conduct was 

also closer to the real-life situation than a randomized controlled study. However, 

additional studies are necessary where malaria prevalence is low (and we are now 

conducting one such study), in order to better understand drug seller practices in these 

settings, where less profitable drugs than anti malaria treatment, for example 

paracetamol, may have to be sold to febrile children.  
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Discussion of the results 

The existence of and high utilization of drug shops in sub-Saharan Africa and beyond 

is a reality that cannot be ignored. With nearly half of all outpatient health care 

occurring at drug shops, albeit with poor quality care, choosing to ignore them would 

leave many children at risk of receiving sub-optimal care. On the contrary, it would be 

wise to prioritize options for integrating drug shops within the wider health system 

and harnessing their potential to provide good quality health care for children, as 

within this thesis. This would be in line with the task shifting strategies currently on 

going through community health workers, to expand the health workforce for primary 

health.  

Looking at the conceptual framework in figure 5, we see that many dimensions of 

quality of health care are well studied within this thesis. Technical competence 

(knowledge, skills, capability and actual practice), effectiveness of care (based on an 

evidence base/the existing guidelines) and access to care are assessed within studies I, 

II and III and the results are discussed below. Patient centeredness including the 

reasons for choice of a particular care provider and equity in access to care is also 

assessed within the studies and discussed. However, some dimensions of quality of 

health care were beyond the scope of these studies, including: efficiency, continuity of 

care and safety. In terms of efficiency, there are no previous studies on cost 

effectiveness of the iCCM intervention at drug shops so this will need to be studied. 

There is also limited literature on continuity of care, for example in relation to referral 

from drug shops to higher levels in the health system, supervision of drug shops and 

the flow of patient data. While we did not directly study safety of the intervention, we 

relied on the fact that the iCCM strategy can be safely implemented through public 

sector CHWs, when deciding to introduce the strategy at drug shops.  

Our results in paper I, on poor quality of care at the drug shops, add to the evidence 

confirming the general perception that quality of care from informal private providers, 

including drug shops, is low. For example, Jacobs et al. also found poor adherence to 

national clinical guidelines, with only 7% of clients with urethral discharge who went 
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to private clinics and drug shops in Uganda, receiving management according to the 

guidelines [97]. Further, a recent systematic review on the role of informal health 

providers in low income countries found only 17 of 122 included articles reporting a 

clinical quality outcome [61]. From this review, compared to the formal health sector, 

knowledge and practice of informal private health providers was poorer due to lack of 

training and capacity (or technical competence) to provide basic curative services [39, 

98-99]. 

We also showed high adherence by drug shop attendants to the iCCM treatment 

guidelines. This high adherence to protocols is impressive, given that health workers 

are notorious for poor adherence to protocols [100-101]. However, the finding is in 

line with other research that shows that lower level health workers, like CHWs, are 

more likely to adhere to the treatment protocols than more highly trained health 

workers like nurses or doctors [102-103].  

The effect of the iCCM intervention on access, quality of care and morbidity, are well 

documented within the public sector [86, 104]. Where community health workers are 

well trained; supervised; and supplied with the drugs and commodities, the iCCM 

intervention may reduce mortality in children [105-106]. However, in the private 

sector, there is very little evidence on the use of diagnostics and alternative 

appropriate treatment for non-malaria fevers. One recent publication from the 

Ministry of Health in Uganda also confirms large improvements in correct treatment 

of patients with malaria, after introduction of RDTs at drug shops. That study used a 

cluster randomized controlled design and found 73% appropriate treatment of malaria 

(confirmed diagnosis and ACT dispensed) in the intervention clusters compared to 

34% in the control clusters [94]. However, the abovementioned study did not provide 

alternative appropriate treatment for non-malaria fevers, at drug shops, when the 

malaria test result was negative. Also, our recent systematic review found no evidence 

on the use of diagnostics with alternative appropriate treatment for non-malaria fevers 

at drug shops in Africa [76]. Thus, to my knowledge, the studies in this thesis present 

the first set of evidence on the utilization of the iCCM intervention at drug shops. The 
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positive results are encouraging, as countries look for ways to engage with the private 

sector, in pluralistic health systems. I argue that given the high care seeking at drug 

shops, and the great improvement in appropriateness of care for children with 

introduction of  the iCCM intervention, it is logical to provide diagnostic testing and 

treatment for both malaria and non-malaria fevers, also at drug shops. This will ensure 

that children have timely access to life saving treatment, at their first source of care. 

This implies delivering the iCCM intervention also through private sector drug shops.  

However, several issues need to be taken into account. First, drug shops in Uganda 

and most of SSA are not yet authorized to utilize diagnostics like the malaria RDT, 

unlike their counterparts, the CHWs, who are authorized to use diagnostic tests. Drug 

shop attendants generally have similar characteristics to CHWs, including their level 

of education. There is thus an opportunity to expand the iCCM strategy to include 

drug shops. This will require policy changes, both at the national and international 

level, although this is usually a slow process. 

Secondly, drug shops are a diverse group, including those registered by the national 

drug authority to sell over the counter medication (as within my studies), as well as 

unregistered drug shops also selling similar medicines to the population. In Uganda, 

unregistered drug shops are considered illegal, although from my experience in the 

field, there are as many unregistered drug shops as there are registered ones. While I 

recommend working with registered drug shops, the problem of unregistered, shops 

remains unresolved, and additional research needs to be done, in order to understand 

whether or not to engage with this group. Within our studies we found that there was 

concentration of care seeking at a few registered drug shops.  This may be useful for 

crowding out less skilled drug shops including the unregistered ones. The 

concentration of care seeking at few drug shops could simplify implementation during 

a scale-up phase, as it is easier to supervise fewer drug shops.  
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Incentives, profit motivation and equity in the private sector  

Our results are in contrast to one study in Kampala in 2004, which utilized only 

training of drug shops attendants and pharmacists in an attempt to improve their 

knowledge and management of acute respiratory infection [67]. In that study, 

Tumwikirize et al. utilized three sessions of face-to-face training of pharmacists and 

drug shops attendants in a quasi experimental design with a comparison group. 

Despite the training, assessment of the children remained inadequate in both 

comparison groups and dispensing practices also remained inappropriate [67]. This is 

similar to findings from studies which highlight that training alone is seldom sufficient 

to change provider practice and any improvements may be short-lived [107]. Rather, a 

combination of strategies is recommended including addressing financial incentives 

and market conditions [61, 66]. In introducing the iCCM at drug shops in study II, we 

incorporated drug shop incentives (branding, in-built profit mark-ups, involvement of 

the district drug inspector for regulation) and community awareness which could have 

contributed to the positive results.  

The issue of financial incentives and the inherent profit motivation within the private 

health sector is extremely important and needs further discussion. Private health 

providers may have a tendency of inducing demand unnecessarily, in order to 

maximize collection of fees from patients, because their profit comes directly from 

health facility returns, unlike their counterparts in the public sector. This is described 

as the principal-agent problem in health care, which asserts that private providers, 

being the imperfect agents of patients (the principal), will act to maximize their profits 

at the expense of the patients’ interest [108]. While the principal-agent problem in 

health care is well documented in high income settings, [109-110] there is less 

evidence from low income countries, but points toward the existence of financial 

incentives leading to over-prescription of antibiotics, injections, brand names and even 

surgical procedures like caesarean section, in the private health sector [108, 111-112]. 

This problem in health care is of particularly great concern in health systems where 

out-of-pocket expenditure is high, provider regulation is weak and there are no 
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consumer organizations or structures to protect patient interests. This is the situation 

in Uganda and most other low income countries.  

 

Our studies did not directly investigate provider-induced demand at the level of the 

drug shops but were designed to mitigate the issue of perverse incentives at the 

expense of patients in the following ways. First, we had a community awareness 

campaign during the entire study period where thousands of people were informed 

about the existence of drugs and diagnostics both at drug shops (subsidized) and in the 

public health facilities (free-of-charge) and good health seeking behaviour for sick 

children among other things. Secondly, the prices of drugs were also communicated to 

people and the minimum recommended price was printed on the packaging of drugs 

provided at drug shops. Diagnostics were provided free-of-charge to drug shops and 

patients paid very little for the drugs they purchased. The high RDT positivity rate of 

77% could also have ensured profitability, since the majority of patients seen 

purchased malaria medicine. Finally, there was high patient turn over at drug shops 

ensuring that even though drugs were sold at low prices, the volume of sales was high, 

ensuring a profit to drug sellers. 

 

However, the question of equity – whether the poor benefit – of interventions within 

the private-for-profit sector remains unresolved, due to a paucity of data from impact 

evaluations of interventions in this sector [113]. Our analysis exploring equity of 

access to care for children in this rural area adds to the little evidence available. While 

such a drug shop intervention may be considered a priori to be pro-rich, as it requires 

out-of-pocket payment [114], we found that more children from the poorest 2 quintiles 

sought care at the drug shop, when compared to those from the least poor households. 

The total direct cost of the consultation and purchase of the cheapest drugs at the drug 

shops in these studies was less than 0.3 USD before the intervention, and this is the 

cost price that was maintained through the provision of subsidized drugs and free 

diagnostics.  This price seems to have been affordable for even the poorest families.  
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Further, even with free health care at public health facilities, indirect costs including 

transport, time away from work, and unofficial payments etc. may still need to be met. 

These indirect costs are sometimes higher than the cost of seeking care at a drug shop, 

hence the high care seeking in the private sector [61]. Finally, if you use the “average” 

as opposed to “relative” (wealth quintiles) social economic status measure, this study 

implemented within drug shops in a rural district in a poor country, can be seen as 

having successfully improved quality of care within all social economic groups, 

because most of the population is disadvantaged [113].  

 

Nonetheless, while we provided the diagnostic tests free of charge to drug shop 

attendants, studies have shown a lower willingness-to-pay for malaria diagnostic tests 

and treatment than the cost price of the test and drugs [115]. This confirms that in 

order to ensure access to diagnostic testing and treatment for febrile illness through 

drug shops in Uganda and other poor countries, subsidies as included within the 

studies in this thesis would be necessary.  

Finally, some additional ethical considerations within these studies are worth 

discussing. Potential risks included: fears that drug shop attendants may not be able to 

utilize the diagnostic tests and treatment algorithms effectively; that disposal of 

medical waste may be sub-optimal; and that the study may promote the utilization of 

drug shops at the expense of the public sector. The study results confirm that drug 

shop attendants were able to utilize the diagnostic tests and algorithms effectively and 

that utilization of the public health facilities remained constant throughout the studies 

(see paper II, table 6). This implies that care seeking did not shift from the public 

health facilities to the private sector. However, an increase in care seeking at 

intervention district drug shops occurred, mainly coming from the rest of the informal 

private sector, including un-registered (hence non-participating) drug shops. This 

implies that care seeking shifted from possibly poor quality private providers to better 

quality ones at the study drug shops. Finally, from the supervisory reports, the 

disposal of medical waste was optimal, in the form of burning and disposal of any 

remains into pit latrines, as per training.  
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Health systems strengthening 

The scope and practice of informal health providers is modified by many contextual 

factors including: the strength of the regulatory framework; the strength of 

enforcement mechanisms; the condition of the formal health infrastructure; cultural 

influences and the demand for services from the informal sector [61]. With the weak 

public health system, lack of regulation and high demand for services from the private 

sector, drug shops will continue to be a major source of health care in Uganda and 

SSA for the foreseeable future.  

 

By recognizing the important role played by drug shops and the private sector in 

health care delivery, the public sector has an even greater role to play within the health 

system. The stewardship over both the public and private health sector needs to be 

strengthened. The lack of regulation or its poor implementation is one of the biggest 

weakness in the health system in Uganda and sub-Saharan Africa [116] and this has 

contributed substantially to the proliferation of the informal private sector in the 

region [117]. The public health sector itself is also poorly regulated, poorly managed 

and does not serve the public interest adequately. Governments and health ministries 

in SSA need to critically assess the status of the health sector and take necessary 

action.  

 

In order to achieve universal health coverage, major health system restructuring will 

be necessary. In terms of financing, important considerations include higher budgetary 

expenditure on health as per the Abuja declaration; and a national health insurance 

scheme which will serve to ensure equitable access to health care and to protect 

people from catastrophic health expenditures. Contracting out to the private sector 

both non-clinical services and some clinical services, can also serve to improve 

efficiency and quality of health care [117]. In terms of human resources for health, 

maintaining a well remunerated and motivated health workforce is crucial. Decent 

salaries, defined career paths for health workers and sufficient supervision and 

mentoring are important for recruiting and maintaining the health workforce.  



Awor Phyllis 
 

 

75 
 

However, achieving strong health systems that can ensure universal access to health 

care in SSA is a long term aspiration. In the meantime, the use of frontline health 

workers like CHWs and strategies to improve community access and quality of care, 

like iCCM, will remain important in health service provision. In this thesis, I show 

that drug shop attendants, when trained and supported using the iCCM intervention, 

can provide highly appropriate care to children at their first source of care. I also 

provide pioneer evidence on what can be done to operationalise the WHO global 

action plan on antimicrobial resistance within the private sector, using low cost 

diagnostic tools, to ensure evidence based prescribing and dispensing as the standard 

of care. I thus recommend the scale up of diagnostics and treatment for alternative 

febrile illnesses, also within drug shops. During scale up, a stepped wedge cluster 

randomized evaluation design could be used, with some districts receiving the 

intervention earlier than others, in a randomised order. This would provide a strong 

evaluation design and robust data on the effect of the intervention, which could be 

compared with those within this thesis.  

 

However, there will be challenges in moving from a small intervention to a wider 

scale up. Costs of training, supervising and drug distribution will rise sharply, with the 

size of the scale up. This has been the challenge with the public sector community 

health worker iCCM programs, which have largely remained donor funded in Uganda 

and other countries with little local ownership. A level of subsidy will also be required 

with the drug shop iCCM intervention, in order to ensure that the entire cost of 

treatment is not transferred to the child. However, overall start up costs and drug 

distribution costs may be lower, with utilization of the private sector.  

Finally, our intervention at drug shops is a pragmatic, intermediate solution to 

improving access and quality of care for children. For the long term, the focus should 

be on concurrent strengthening within the entire health system, in order to meet the 

health needs of Ugandans. This will require concurrent interventions within all the 

health system building blocks including governance, financing, and human resources 

for health and service delivery among others.  
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Conclusions 

 The majority of parents seek care for febrile children in the private sector, 

mainly comprising of drug shops, where the management of malaria, 

pneumonia and diarrhoea is largely inappropriate - Paper I 

 Introduction of the iCCM intervention at drug shops in rural Uganda resulted in 

high levels of appropriateness of care for malaria, pneumonia and diarrhoea in 

children - Paper II 

 There was also high adherence to the iCCM treatment protocols by the drug 

shop attendants - Paper III 

 

Recommendations to policy makers 

 The quality of care for children with malaria, pneumonia and diarrhoea can be 

considerably improved by extending the iCCM strategy to drug shops in 

Uganda 

 As with the public sector iCCM intervention, a subsidy is also necessary in the 

private sector in order to ensure affordability for the majority of patients 

 For ease of implementation, one may consider to include a limited number of 

dedicated drug shops per village  

 Scale up could be done in a step-wise fashion to allow for proper assessment of  

the effect of the intervention 

Recommendations to researchers  

 If a stepped wedge cluster randomized evaluation design is used during scale 

up, solid data on the effect of the intervention can be collected 

 Further studies are also necessary within a low malaria endemic area, for 

comparison purposes 

 Studies on how to engage with unregistered drug shops are also necessary 

 Finally, studies around the following additional areas are necessary: continuity 

of care; cost effectiveness of the intervention; the effect of the intervention on 

mortality; and studies on antimicrobial resistance 
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Abstract. We conducted a survey involving 1,604 households to determine community care-seeking patterns and
163 exit interviews to determine appropriateness of treatment of common childhood illnesses at private sector drug shops
in two rural districts of Uganda. Of children sick within the last 2 weeks, 496 (53.1%) children first sought treatment in
the private sector versus 154 (16.5%) children first sought treatment in a government health facility. Only 15 (10.3%)
febrile children treated at drug shops received appropriate treatment for malaria. Five (15.6%) children with both cough
and fast breathing received amoxicillin, although no children received treatment for 5–7 days. Similarly, only 8 (14.3%)
children with diarrhea received oral rehydration salts, but none received zinc tablets. Management of common childhood
illness at private sector drug shops in rural Uganda is largely inappropriate. There is urgent need to improve the standard
of care at drug shops for common childhood illness through public–private partnerships.

INTRODUCTION

Fever-related conditions, including malaria, pneumonia,
and diarrhea, are the major causes of mortality among chil-
dren less than 5 years old in low-income countries.1 In
Uganda, the Home-Based Management of Fever (HBMF)
strategy was initiated in 2002 to treat all febrile children with
antimalarials. The HBMF strategy was promoted through
public and community health worker systems. As a result,
the community health workers’ mandate has been broadened
to use diagnostics such as rapid diagnostic tests (RDTs) for
malaria and respiratory timers for pneumonia and treat
febrile children with antimalarials, antibiotics, and oral rehy-
dration salt with zinc tablets (ORS/Zinc) accordingly. This
new approach is called the integrated community case man-
agement (iCCM) of malaria, pneumonia, and diarrhea in
children, which is now national policy in Uganda.2

Whereas the iCCM strategy is implemented through volun-
teer community health workers, the majority of parents in
Uganda seek care for their febrile children from private
clinics and drug shops.3,4 Unfortunately, the standard of care
in private health facilities, including drug shops, is not well-
documented, although it is known to be wanting. There is
need to study interventions aimed at improving the standard
of care provided by the private sector in the management of
common childhood illnesses.4,5

In 2011, the Global Fund, through the Affordable Medicines
Facility—Malaria (AMFm), began to subsidize and promote
artemisinin combination therapy (ACT) for the treatment of
fever through the private sector in eight low-income countries,
including Uganda.6 Studies have shown that subsidizing ACT
through private drug shops in rural areas can greatly increase
ACT coverage for reported fevers.7,8 Unfortunately, there is
no similar strategy to improve treatment of pneumonia and
diarrhea in the private sector, where many sick children are
first seen.

In addition, studies are exploring the feasibility of introduc-
ing malaria RDT in the private sector. However, there is
extremely limited understanding of how to offer appropriate
alternative treatment to those children with RDT-negative
fever with or without signs of other illnesses.9 This lack of
understanding limits the adherence to RDT results and leads
to continued inappropriate use of ACT, with adverse conse-
quences for cost, resistance development, and children suffer-
ing from other illnesses than malaria.10,11 Furthermore, there
is also indication of increased likely inappropriate use of
antibiotics to treat RDT negative fever.9

The private sector plays an important role for care of febrile
children in Uganda. Through the AMFm, the role of the pri-
vate sector may further be expanded for care of malaria. The
objective of this study was to determine the role and appropri-
ateness of care provided by private sector drug shops in
treating childhood fever, respiratory symptoms, and diarrhea
in Uganda.

METHODS

The study was conducted in two rural districts of Kaliro
and Kamuli in eastern Uganda as part of a baseline assess-
ment for a larger study determining the effectiveness of
introducing and promoting pre-packaged drugs and diagnos-
tics for treatment of childhood fever and diarrhea within
drug shops in Uganda.
The two districts were purposively selected as representa-

tive of a typical rural setting with a high burden of febrile
illness and diarrhea in children. The research strategy
included a community household survey and exit interviews
at drug shops to determine care-seeking patterns and the
appropriateness of treatment provided at drug shops for
febrile children less than 5 years of age in Uganda. All data
were collected in May of 2011.
Household survey. A two-stage cluster sampling using

probability proportional to population size was used to select
1,604 households with children less than 5 years of age in both
study districts. At the first stage, a probability sample of
30 villages/clusters was sampled. At the second stage, 26 tar-
get households were sampled from each cluster. Because of
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the lack of an updated village list of households, it was not
possible to have a random sample within a cluster. The study
team, therefore, randomly identified a starting point from a list
of households obtained from the local leaders and thereafter,
sampled every fifth household with children less than 5 years of
age. The main caretaker (usually the mother) aged 15 years
and above was interviewed face to face using a semistructured
questionnaire. If a sampled house was empty or the caregiver
was absent, it was replaced by the neighboring house. The
questionnaire was designed to elicit care-seeking practice for
the most recent illness (less than 2 weeks before the interview).
Five-day training was conducted for data collectors, and it

included a pilot within a cluster that was not included in the
survey. Five field teams collected the data, and a team was
comprised of four data collectors and one supervisor.
Exit interviews at drug shops. One-half of all the licensed/

registered drug shops in the two study districts were randomly
selected for exit interviews (N = 40). All clients exiting the

drug shops were approached and requested to be interviewed
if they had come to the drug shop seeking treatment of a child
less than 5 years of age. Data collectors were at the drug shop
all day (from 8:30 AM to 7:00 PM) during the study period, and
163 interviews were conducted.
A semistructured questionnaire was used. The questions

asked included what the child’s symptoms were, when the
current illness was noticed, and any care sought before com-
ing to the drug shop. We asked for all the medicines pur-
chased and noted down information, including drug name,
dosage, duration of treatment, and whether instructions were
given on how to use the purchased medicines.
The data were entered separately for the household and

exit interviews in Epi data software, and they were analyzed
using SPSS. Ethical approval was obtained from the Makerere
University School of Public Health Higher Degrees Research
and Ethics Committee as well as the Uganda National Council
of Science and Technology. Informed consent was obtained
from all the study participants.

RESULTS

The median (interquartile range [IQR]) age of the primary
caregiver, number of children less than 5 years old, and house-
hold size were 28 (23, 35) years, 2 (1, 2) children, and 6 (4, 8),
respectively (Table 1). The decision to seek treatment of the ill
child was usually made by the mother in 854 (53.2%) house-
holds, whereas the father/husband mainly authorized expendi-
ture for treatment of sick children in 1,173 (73.1%) households.
Up to 934 (58%) children had been sick within the previous

2 weeks of the study (Table 2). The number of children with
an illness within the last 2 weeks who first sought treatment
in the private sector (private clinics and drug shops) was
496 (53.1%) versus 154 (16.5%) in a government health facil-
ity. Caregivers who first managed the sick child at home were
228 (24.4%), whereas 31 (3.3%) caregivers first visited a com-
munity health worker, 13 (1.4%) caregivers first visited a
traditional healer, and 12 (1.3%) caregivers first visited a
spiritual healer or the church.
The median (IQR) age of children for whom treatment was

sought at the drug shop was 15 (9, 36) months; 65% of the
caretakers who bought drugs for sick children at the drug
shops were female, and their education level was primary in
75 (52.8%) and ordinary level in 53 (37.3%) women. The
main presenting complaint/symptoms for which treatment
was sought at the drug shop was fever in 145 (89%), cough in
100 (61.3%), and diarrhea in 56 (34.4%) children. Both cough

Table 1

Baseline characteristics of the study population (N = 1,604)

Median age (years) of primary
caregiver/respondent (IQR)

28 (23, 35)

Median age (months) of child (IQR) 14 (7, 24)
Median household size (IQR) 6 (4, 8)
Median number of children less than
5 years old in the household (IQR)

2 (1, 2)

Educational background of caretaker/respondent
No education 308 (19.2%)
Primary level 908 (56.6%)
Secondary level 362 (22.6%)
Higher education 26 (1.6%)

Household head
Self (caretaker/respondent) 212 (13.2%)
Partner/husband 1,323 (82.5%)
Other male adult 52 (3.2%)
Other female adult 17 (1.1%)

Educational background of partner/husband
(N = 1,568; some have no partner)
No education 138 (8.8%)
Primary level 809 (51.6%)
Secondary level 422 (26.9)
Higher education 72 (4.6%)
Do not know 127 (8.1%)

Occupation of partner/husband (N = 1,568)
Farmer 896 (57.1%)
Trader 91 (5.8%)
Civil servant 94 (6.0%)
Other office work 54 (3.4%)
Business man/self-used 346 (22.1%)
Unemployed 26 (1.7%)
Do not know 61 (3.9%)

Who makes the decision to seek medical treatment
when a child is sick?
Mother 854 (53.2%)
Husband 312 (19.5%)
Mother and husband together 402 (25.1%)
Relatives/others 36 (2.2%)

Who authorizes expenditure for treatment of sick
children in household?
Mother 163 (10.2%)
Husband 1,173 (73.1%)
Mother and husband together 220 (13.7%)
Relatives/others 48 (3%)

Ownership of house
Self-owned 1,394 (86.9%)
Rented 123 (7.7%)
Relative (pays no rent) 85 (5.3%)
Other 2 (0.1%)

Table 2

First point where care was sought for illness within the last 2 weeks
in a child less than 5 years of age (N = 934)

Healthcare service provider Number (%)

Private health provider 496 (53.1)
Drug shop 279 (29.9)
Private clinic 217 (23.2)

Managed at home 228 (24.4)
Government health facility 154 (16.5)

Rural health center 120 (12.8)
Hospital 34 (3.6)

Community health worker 31 (3.3)
Traditional healer 13 (1.4)
Spiritual healer/church 12 (1.3)
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and rapid/difficult breathing were the presenting complaint in
32 (19.6%) children (Table 3).
Of all children with fever for whom treatment was sought at

a drug shop, only 15 (10.3%) children received appropriate
treatment according to current national guidelines with an
ACT for 3 days and within 24 hours of onset of illness (Table 4).
For children who presented with cough and fast breathing—
defined as pneumonia according to the iCCM guidelines—
23 (71.9%) children received an antibiotic, although it was
mainly cotrimoxazole (56.3%). Only 5 (15.6%) children were
treated with the recommended first-line drug of amoxicillin.
However, zero children with cough and fast breathing received
amoxicillin for the recommended duration of 5–7 days. Similarly,
only 8 (14.3%) children with diarrhea were treated with ORS,
and none of the children with diarrhea received zinc tablets.

Up to 108 (66.3%) caretakers bought drugs from the drug
shops without a prescription (Table 5). Although the amount
of money available to a care-seeker determined the amount of
drugs bought in 78 (47.8%) cases, the prices of drugs were
reported to be within reach of the majority (113; 69.3%). The
main reasons for seeking care at the drug shop included per-
ceived good service/customer care in 101 (62%) cases, dis-
tance/proximity in 34 (20.9%) cases, good/trained staff in
32 (19.6%) cases, regular supply of drugs in 23 (14.1%) cases,
and the drug seller being a friend in 22 (13.5%) cases (Table 5).

DISCUSSION

In this study, we have documented that the majority of
parents/caretakers in two districts in rural Uganda take their
febrile children to the private sector and that the care that
they receive at drug shops for treatment of the main diseases
causing pediatric death is inadequate. The significant role of
the private sector in healthcare delivery has been previously
described. The work by Rutebemberwa and others3 showed
that 62.7% of care for febrile children sought outside the
home was first obtained from drug shops/private clinics. Our
study confirms this finding, with more than one-half of all care
for children less than 5 years of age being first sought in
private drug shops and clinics. This finding is also in agree-
ment with the finding in the work by Konde-Lule and others4

that private providers play a major role in healthcare delivery
in rural Uganda.

Table 3

Symptoms of the child for whom treatment was sought at the
drug shop

Symptom/complaint (N = 163) Number (%)*

Fever 145 (89)
Cough 100 (61.3)
Rapid/difficult breathing 40 (24.5)
Cough and rapid/difficult breathing 32 (19.6)
Diarrhea 56 (34.4)
Vomiting 20 (12.3)
Others 37 (22.7)

*The total is more than 100%, because more than one complaint is possible.

Table 4

Appropriateness of treatment obtained from drug shops

Appropriateness of treatment of fever,
cough with rapid/fast breathing and diarrhoea Number (%)

Treatment of fever (N = 145)
Proportion of children with fever

receiving any ACT drug
37 (25.5)

Proportion of children with fever
receiving any ACT for 3 days

27 (18.6)

Proportion of children with fever
receiving any ACT within 24 hours

22 (15.2)

Proportion of children with fever
receiving any ACT within 24 hours
of onset of fever and for 3 days

15 (10.3)

Proportion of children with fever
receiving any ACT within 24 hours
of onset of fever and for less than 3 days

1 (0.7)

Proportion of children with fever
receiving any ACT within 24 hours
of onset of fever and for more than 3 days

6 (4.1)

Treatment of cough with rapid/fast
breathing (N = 32)
Proportion of children with both cough

and fast breathing treated with any
antibiotic (amoxicillin, cotrimoxazole,
or any other antibiotic)

23 (71.9)

Proportion of children with both cough and
fast breathing treated with cotrimoxazole only

18 (56.3)

Proportion of children with both cough
and fast breathing treated with amoxicillin

5 (15.6)

Proportion of children with both cough
and fast breathing treated with amoxicillin
for 5–7 days

0

Treatment of diarrhea (N = 56)
Proportion of children with diarrhea

treated with ORS
8 (14.3)

Proportion of children with diarrhea treated
with ORS and zinc

0

Table 5

Accessibility and affordability of drugs from the drug shop (N = 163)

Bought drugs without a prescription 108 (66.3%)
Reason for choosing the drug shop
Good service/customer care 101 (62%)
Distance (proximity) 34 (20.9%)
Good/trained staff 32 (19.6%)
Regular supply of drugs 23 (14.1%)
Drug seller is my friend 22 (13.5%)

How long does it take to walk from
home to this drug shop?
Less than 15 minutes 51 (31.3%)
15–30 minutes 42 (25.8%)
30–60 minutes 39 (23.9%)
1–2 hours 19 (11.7%)

Spent money to get to drug shop? 60 (36.8%)
Median amount spent (range) 1,000 Ugshs (200–7,500)

Walking distance to the nearest
public health facility
Less than 15 minutes 34 (20.9%)
15–30 minutes 39 (23.9%)
30–60 minutes 35 (21.5%)
1–2 hours 28 (17.2%)

Was not able to afford all drugs
prescribed/advised

47 (28.8%)

Why not able to buy all drugs? (N = 47)
I did not have enough money 42 (89.4%)

When buying drugs, what determines
the amount that you buy?
The dosage prescribed 65 (39.9%)
The amount of money that I have 78 (47.8%)
Other 20 (12.3%)

How do you rate prices in the drug
shop with respect to your
ability to buy them?
Too expensive 50 (30.7%)
Prices within my reach 113 (69.3%)
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However, we document that the care received at private
drug shops is poor. According to the current Ugandan iCCM
guidelines for management of fever, cough, and diarrhea, only
10% of febrile children were correctly managed in our study
(that is, correct treatment with ACT for the correct duration
and within 24 hours of onset of illness). Management of cough
with fast breathing at the drug shops was even worse, with no
children receiving the recommended drug—amoxicillin—for
the correct duration of time. Also, no child with diarrhea
received ORS with zinc tablets according to current treatment
guidelines. This more comprehensive assessment of correct
management for a range of symptoms shows similar results to
previous studies of the appropriateness of care provided by the
private sector to sick children less than 5 years of age.5,12,13

Although drug shops in Uganda are commonly owned and
registered by middle-level health workers, they are usually
manned by either lower-level nurses (nursing assistants who
have some level of medical training that allows them to man-
age simple health problems like treatment of fever) or people
with no previous medical training.14 Generally, most drug
shop attendants have some secondary school education.
Given the poor management of childhood malaria, pneumo-
nia, and diarrhea by drug shop attendants and their limited
medical training, there is urgent need for more effective train-
ing and supervision in this part of the private sector.5,14

Although both drug shops and government facilities were
a similar distance from their homes, 62% of the caretakers
interviewed reported that the reason that they chose to seek
care at a drug shop was because of good service/customer care.
Poor interpersonal handling of patients and longer waiting
time at government facilities as well as lack of trust in staff at
public health facilities have been reported as reasons for pre-
ferred use of private drug shops for acute febrile illness.15

Improving customer experience at public health facilities
could, thus, contribute to increased use of these facilities.
The Global Fund now supports the AMFm with subsidized

ACT through the private sector in eight countries. It has
ambitions to increase prompt access to effective antimalarials,
particularly to increase ACT affordability, availability, and
use and crowd out artemisinin monotherapies, chloroquine,
and sulfadoxine-pyrimethamine by gaining market share.
Challenges for the AMFm include ensuring that the subsidy
is passed on to consumers, increasing access to diagnostic
confirmation, reaching the poor and remote, and identifying
appropriate benchmarks to evaluate the AMFm pilots.16

Although increasing prompt access to ACT through the pri-
vate sector through subsidies has been shown to be feasible,7

this access may well come at the expense of rational use when
ACT is used to treat fever presumptively. The experience of
introducing ACT and malaria RDT in the private sector in
Cambodia over the last 10 years has shown challenges in
maintaining constant supply and determining effective incen-
tives for private providers and consumers to use the RDT and
adhere to their results.17 There may also be inadvertent
effects on the use of antibiotics. Studies from Zanzibar18 and
mainland Tanzania9 have shown dramatically increased pre-
scription rates for antibiotics when RDTs were introduced,
particularly in RDT-negative cases.
We hypothesize that adherence to test results, adequate

management of the febrile child, and rational use of ACT as
well as antibiotics may be dependent on diagnostics for
malaria as well as pneumonia (respiratory timers) and alter-

native appropriate treatment being provided, including para-
cetamol, to the likely majority of patients who do not fulfill
the criteria for antimalarial or antibiotic treatment. With
changing epidemiology of malaria and pneumonia, this group
will be a higher and higher proportion of children.19

To realize the full potential of ACT and RDT to treat
malaria and adequately cater to the febrile child, it may, there-
fore, be important to extend the logic and policy recommenda-
tion of integrated community case management of febrile
illness to the private sector. This extension will be in support of
the World Health Organization (WHO)/United Nations Chil-
dren’s Fund (UNICEF) recommendations for managing child-
hood febrile illnesses20 and further explore opportunities to
enhance public–private partnerships. We are now undertaking
a proof-of-concept study of iCCM in registered drug shops in
Uganda and encourage others to do the same in other settings.
Methodological considerations. Part of the data presented

was based on caretaker’s report of child’s illness. This method
is prone to both recall and reporting bias, where a respondent
may not remember relevant details of the illness and may
report what they think is expected of them, respectively. The
use of exit interviews minimized recall bias, because we asked
about a child’s current illness and which drugs were bought at
a drug shop. We also minimized recall bias by considering
only illness that occurred within 2 weeks of the household
interviews, which is a standard and acceptable method applied
in similar cross-sectional surveys. The results obtained are com-
parable with other studies. However, selection bias remains
relevant when exit interviews are used, because people who
seek care from private drug shops may be different from the
general population.
Conclusion. The majority of parents in Uganda first seek

care for febrile children in the private sector, notably drug
shops and private clinics. However, febrile children mostly
receive inappropriate treatment at the private sector drug
shops. This finding means that there is a missed opportunity
for them to access appropriate and timely treatment of
fever, cough, and diarrhea at this level. There is urgent need
to improve the standard of care provided at drug shops
through a mix of appropriate technical solutions (drugs
and diagnostics), training, incentives, regulation, supervision
and information, education, and communication. Public–
private partnerships would provide an adequate avenue for
such improvements.
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Abstract

Introduction: Drug shops are a major source of care for children in low income

countries but they provide sub-standard care. We assessed the feasibility and

effect on quality of care of introducing diagnostics and pre-packaged paediatric-

dosage drugs for malaria, pneumonia and diarrhoea at drug shops in Uganda.

Methods: We adopted and implemented the integrated community case

management (iCCM) intervention within registered drug shops. Attendants were

trained to perform malaria rapid diagnostic tests (RDTs) in each fever case and

count respiratory rate in each case of cough with fast/difficult breathing, before

dispensing recommended treatment. Using a quasi-experimental design in one

intervention and one non-intervention district, we conducted before and after exit

interviews for drug seller practices and household surveys for treatment-seeking

practices in May–June 2011 and May–June 2012. Survey adjusted generalized

linear models and difference-in-difference analysis was used.

Results: 3759 (1604 before/2155 after) household interviews and 943 (163 before/

780 after) exit interviews were conducted with caretakers of children under-5. At

baseline, no child at a drug shop received any diagnostic testing before treatment in

both districts. After the intervention, while no child in the non-intervention district

received a diagnostic test, 87.7% (95% CI 79.0–96.4) of children with fever at the
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intervention district drug shops had a parasitological diagnosis of malaria, prior to

treatment. The prevalence ratios of the effect of the intervention on treatment of

cough and fast breathing with amoxicillin and diarrhoea with ORS/zinc at the drug

shop were 2.8 (2.0–3.9), and 12.8 (4.2–38.6) respectively. From the household

survey, the prevalence ratio of the intervention effect on use of RDTs was 3.2 (1.9–

5.4); Artemisinin Combination Therapy for malaria was 0.74 (0.65–0.84), and ORS/

zinc for diarrhoea was 2.3 (1.2–4.7).

Conclusion: iCCM can be utilized to improve access and appropriateness of care

for children at drug shops.

Introduction

After the first month of life, about half of mortality in children under five years of

age in sub-Saharan Africa is caused by malaria, pneumonia and diarrhoea. [1]

These three illnesses usually manifest as an acute febrile illness, with overlapping

symptoms. Following on from lessons learned in the public sector roll out of

Integrated Management of Childhood Illness (IMCI) [2, 3], the integrated

Community Case Management (iCCM) of malaria, pneumonia and diarrhoea

targets the community level for integration of diagnostics with pre-packaged

drugs for these illnesses. iCCM is now being scaled up through the efforts of

UNICEF, WHO and several large donors. [4]

Under the iCCM strategy, lay community members are empowered to diagnose

and treat malaria, pneumonia and diarrhoea using diagnostics (malaria rapid

diagnostic tests - RDTs - and respiratory timers) and the dose specific pre-

packaged drugs: artemisinin combination therapy (ACTs), dispersible amoxicillin

tablets and oral rehydration salts/zinc sulphate (ORS/zinc) respectively.

Consequently, Uganda [5] and other low income countries have now adopted a

policy of iCCM implemented primarily through Community Health Workers

(CHW).

However, about 60% of parents with febrile children in Uganda first seek care

in the private sector, especially at drug shops. [6] Unfortunately, the standard of

care in these drug shops is poor. [7, 8]

Recognizing the high utilization of the private sector and drugs shops for fever

treatment in low income countries, the Global Fund through the Affordable

Medicines Facility – Malaria (AMFm) in 2010 subsidized ACTs for both the

public and private sector in a pilot study in 8 countries. [9] An independent

evaluation of the AMFm pilot concluded that subsidies combined with supporting

interventions were effective in rapidly improving availability, price and market

share of quality assured ACTs in the private-for-profit sector. [10, 11] However,

the lack of programmatic integration of RDTs in the AMFm presumably led to

widespread presumptive treatment of fever with anti-malaria drugs only.
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or writing the report. Medicines for Malaria Venture
participated in all the above stages. The corre-
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While the AMFm may have encouraged presumptive treatment of fever with

antimalaria drugs, malaria RDTs are now available, allowing rapid detection of

‘‘RDT-negative fever’’, prompting the need for alternative appropriate treatment.

Also, WHO now recommends parasitological diagnosis of malaria for all patients,

including children less than 5 years, prior to treatment. [12]The challenge now is

to integrate both diagnostics, and alternative appropriate treatment, [13] in order

to simultaneously achieve rational use of drugs for both antimalarials and

antibiotics, at the same time as good quality of care for the febrile child,

irrespective of cause of fever.

As drug shops remain a major source of care for febrile children in low income

countries, there is a need to study interventions aimed at improving their quality

of care in the management of common febrile childhood illnesses. We set out to

assess the feasibility and effect on access and appropriateness of treatment when

we introduce diagnostics (RDT and respiratory timers) and promote pre-

packaged paediatric-dosage drugs for acute febrile illnesses (malaria and

pneumonia) and diarrhoea at private sector drug shops.

Methods

Study site

The study was conducted in two rural neighbouring districts of eastern Uganda

located approximately 150 km north-east of the capital Kampala: Kaliro district

(est. 216,000 inhabitants 2010) as the intervention district and Kamuli district

(est. 270,000 inhabitants 2010) as the non-intervention or comparison district.

This is a high malaria transmission area with estimated parasite prevalence of over

60% in school-age children. [14] These districts were also chosen because they had

both participated in a previous study, the Consortium for ACT Private Sector

Subsidy (CAPSS) pilot study where ACTs for malaria had been made available in

registered drug shops. [15]

Study design

This was a quasi-experimental study in one intervention and one non-

intervention or comparison district using a plausibility design with before and

after measurement, in line with current WHO/Alliance for Health Policy and

Systems research recommendations. [16] The chosen plausibility design

comparing two entire districts was deemed the most suitable given that the

registered drug shops are supervised from district level, and that both supervisors

and patients would likely have contaminated the study if individual drug shops

had been randomized in a probability design.

This was a two phased study. In the first phase, prior to the intervention, we set

out to determine the community care seeking and treatment practices as well as

drug-seller treatment practices. Given that appropriateness of treatment for
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children with fever, cough with fast breathing or diarrhoea within the community

and at drug shops was not known, we set out to determine these.

In phase two, (one year later after the intervention) we then determined the

effect of the intervention on access to care and appropriateness of treatment in the

community as well as at drug shops.

The intervention

There were three main components of the intervention: 1) provision of dose

specific pre-packaged and subsidized drugs and diagnostics to registered drug

shops drugs; 2) training of drug shop attendants and 3) a community awareness

campaign.

Modelled on the public sector iCCM intervention for community health

workers, all registered drug shops in the intervention district received the

following: subsidised drugs: The drugs were pre-packaged as unit doses and

included: dispersible ACTs from Uganda’s AMFm pilot; amoxicillin tablets

(dispersible); low osmolar oral rehydration solution (ORS) and zinc sulphate

tablets (dispersible) which were sold at a mark-up of 50–80% (typically buying at

USD 0.25 and selling at USD 0.38). Free diagnostics: malaria RDTs; respiratory

timers and diagnostic algorithms/charts. Training: Two drug shop attendants per

drug shop received a 5-day training on how to use the diagnostics and dispense

pre-packaged drugs including daily clinical sessions in a public health facility. The

training was conducted by the Ministry of Health using the national iCCM

training manual for community health workers, adapted for drug shop attendants.

Drug shop attendants were trained to perform RDTs in each fever case and count

respiratory rate in each case of cough with fast/difficult breathing prior to

dispensing the appropriate recommended treatment.

The non-intervention district continued the current practice of distributing

subsidized ACTs only under AMFm support and guidelines, relying upon

previous training. This previous training was conducted by Ministry of Health

trainers and the (CAPSS) pilot study [15] which had ended just prior to the start

of our intervention and focused on treatment of malaria. The non-intervention

district had also received an awareness campaign on improved treatment seeking

for febrile children which was conducted by the CAPSS pilot study. Additional

awareness information on appropriate care-seeking was provided through the

district/community radios in the non-intervention area during the intervention

period.

The community awareness campaign in the intervention district was conducted

by Population Services International (PSI)/Programme for Accessible Health

Communication and Education (PACE) in Uganda. This included branding of the

drug shops, communicating with caretakers of children and providing informa-

tion at markets, public gatherings and on community radios, on appropriate care-

seeking.
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The intervention began in August 2011 and was implemented at full scale from

September 2011 until August 2012. Fig. 1 shows the study design and timing of

the intervention and data collection.

Eligibility criteria

All 84 drug shops registered by the Uganda National Drug Authority (NDA) in

the intervention (44 shops) and non-intervention district (40 shops) were

included in the study. Un-registered drug shops, small shops and mobile medicine

vendors were excluded as required by the NDA.

All caretakers and children for whom care was sought in a drug shop or who

were residing in the participating districts were eligible to participate in the study.

Fig. 1. Study design and timing of interventions and data collection.

doi:10.1371/journal.pone.0115440.g001
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Data collection

Data collection was conducted both at baseline from May–June 2011 and at

follow-up from May–June 2012 in both the intervention and non-intervention

districts, using structured questionnaires. A 5-day training was conducted for data

collectors including a pilot assessment outside the study clusters.

We conducted household interviews for community treatment practices (1604

before/2155 after) and exit interviews at drug shops for drug seller treatment

practices (163 before/780 after).

Exit interviews at drug shops

All clients exiting the drug shops were approached and asked to participate in an

interview using a semi-structured questionnaire, if they had come to the drug

shop seeking treatment for a child less than 5 years of age. Data collectors were at

the drug shop all day, from 8:30 am–7:00 pm for a total of four weeks. We also

recorded information on the medicines purchased including the drug name,

dosage and duration of treatment.

Household survey

A two stage cluster sampling using probability proportional to population size was

used to select 1604 households in both the intervention and non-intervention

districts at baseline and 2155 households at follow up, with children less than 5

years of age. At the first stage a probability sample of 30 villages/clusters were

sampled, the same before and after. At the second stage, individual households

were sampled from each cluster, not identical before and after. The study team

randomly identified a starting point from a list of households obtained from the

local leaders (village level household enumeration lists for local elections) and

thereafter sampled every fifth household with children less than 5 years of age. The

main caretaker (usually the mother) aged 15 years and above was interviewed

face-to-face using a semi-structured questionnaire, designed to elicit treatment

and care seeking practice for the most recent illness, less than 2 weeks prior to the

interview. If there was no child under 5 years of age at the sampled house, the very

next house was visited.

Direct observation

In order to directly assess quality of management of sick children by drug sellers,

we randomly selected half of the participating drug shops in the intervention area

and directly observed the drug sellers manage 2–3 sick children each. A field

supervisor (a nurse) trained in iCCM, observed the drug sellers. This person

recorded all the presenting complaints of the children observed, the assessment

done by the drug seller and treatment given. At the same time, she made her own

assessment of the child and recorded this.

Sample size calculation

This was a two phased study. During phase one, sample size for the household

survey was calculated to determine prevalence of appropriate treatment of sick

Increased Access and Appropriateness of Care at Drug Shops with iCCM

PLOS ONE | DOI:10.1371/journal.pone.0115440 December 26, 2014 6 / 15



children in the study area which was previously unknown and so was taken as

50%, using 95% confidence interval; a 5% margin of error and a design effect of 2.

For exit interviews, data from all children with fever or cough with fast/difficult

breathing or diarrhoea, for whom care was sought at all participating drug shops

(both intervention and non-intervention combined) was collected, in order to

estimate appropriateness of treatment provided at drug shops as previously

published [7].

Phase 2: Informed by the baseline findings, the sample size (end line) for

household survey was calculated based on baseline prevalence of appropriate

treatment of fever and cough with rapid/difficult breathing, assuming 50%

increase in correct treatment between baseline and end line, a 5% margin of error

and a design effect of 2.

The outcome of interest was ‘‘appropriate treatment’’ of children in the

community with each of the three symptoms: fever, cough and rapid/difficult

breathing, or diarrhoea. Appropriate treatment was thus defined as: a child with

fever in the community treated with ACTs; a child with cough and rapid/difficult

breathing treated with amoxicillin and a child with diarrhoea treated with ORS/

zinc.

For the exit interviews, end line sample size was calculated based on the

prevalence of appropriate treatment of children at drug shops of 10%; 100%

increase in appropriate treatment of children (i.e. 10% to 20%); 95% confidence

level; and a 5% margin of error. For logistical reasons, in order to answer a

different objective on community adherence to drugs, the sample size at end line

in the intervention area is higher than that in the non-intervention area.

Data analysis

The data was entered in Epi Data (www.epidata.dk), and was analysed using stata

version 12 (www.stata.com). Baseline and follow up data was analysed separately

and the baseline findings of the 2 districts combined have now been published. [7]

For this paper, survey-adjusted generalized linear models (log transformation

and binomial distribution) and difference-in-difference analysis was used for both

exit interviews and household surveys data. Descriptive statistics were generated

separately for the intervention and non-intervention districts at each of the data

collection rounds (before and after) and the differences between/within

intervention and non-intervention areas are presented in terms of p-values.

Survey-adjusted differences in management of children before and after the

intervention were also calculated with intervention status as the exposure. Finally,

survey-adjusted prevalence ratios of the intervention effect on appropriate

treatment of malaria, pneumonia and diarrhoea were derived, adjusting for

confounding. In the step-wise multivariate regression analysis, covariates were

included in the model in descending order of their strength of association with the

outcome variable in univariate analysis (p value ,50.1). If inclusion of a

covariate into the model produced a.10% difference in the prevalence ratios, it

was considered a confounder and left in the model. In the final models, the
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presence of interaction was also assessed. For the difference-in-difference analysis,

an interaction term for intervention status and time of assessment (baseline or

end-line) was included in the models and if significant, the coefficient of the

interaction was presented.

Ethical approval

Ethical approval was obtained from Uganda National Council of Science and

Technology (# HS 1184), the Uganda National Drug Authority (# 0456/ID/

NDA) and Makerere University School of Public Health (# 166). Written consent

was obtained from the child caretaker who was interviewed during the household

survey and exit interviews.

We report according to the Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE) Statement. [17]

Role of the funding sources

The Einhorn Family Foundation had no role in study design, data collection, data

analysis, interpretation or writing the report. Medicines for Malaria Venture

participated in all the above stages. The corresponding author had full access to all

the data in the study and had the final responsibility for the decision to submit for

publication.

Results

We completed 3759 (1604 before/2155 after) households interviews and 943 (163

before/780 after) drug shop exit interviews with caretakers of children less than 5

years of age. From the baseline household survey, the comparison areas (districts)

were generally similar before the intervention with some differences only in terms

of the source of water used and the head of the household (Table 1).

From drug shop exit interviews, all febrile children were treated presumptively

with malaria drugs in both intervention and non-intervention areas before the

intervention and there were no diagnostic tests used prior to treatment. At follow-

up, while no child with fever received any diagnostic test in the non-intervention

district drug shops, nearly 90% in the intervention district had a parasitological

diagnosis of malaria with an RDT and over half with symptoms of cough and fast

breathing first had their respiratory rate counted. Treatment of diarrhoea with the

recommended drug ORS/zinc, in the intervention district drug shops was 77%

compared to only 5% in the non-intervention district, Table 2.

The effect of the intervention at the level of the drug shop was: almost total

replacement of the obsolete antibiotic cotrimoxazole from the intervention area,

three times better access to amoxicillin, the recommended drug for pneumonia

and a reduction in overall antibiotic use by 18% in the intervention area as

compared to the non-intervention area (Table 3). In addition, there was thirteen

times better access to ORS/zinc for diarrhoea in the intervention district compare

Increased Access and Appropriateness of Care at Drug Shops with iCCM

PLOS ONE | DOI:10.1371/journal.pone.0115440 December 26, 2014 8 / 15



to the non-intervention district. From the direct observation of drug sellers, 88%

of sick children presenting at drug shops with fever, cough or diarrhoea were

appropriately managed according to the iCCM guidelines (Fig. 2; Table 4).

Table 1. Characteristics of participating children and caretakers from household survey.

BEFORE AFTER

Non-Intervention Intervention p-value Non-Intervention Intervention

N5811 N5794 N51076 N51079

n (%) n (%) n (%) n (%)

Child’s gender – male 371 (48.2) 392 (49.9) 0.5 516 (48.9) 548 (51)

Caretaker’s highest level of education - primary school 451 (55.7) 457 (57.6) 0.4 637 (59.2) 668 (61.9)

Marital status – married 744 (91.7) 725 (91.3) 0.8 952 (88.5) 992 (91.9)

Caretaker’s employment – subsistence farmer/housewife 726 (89.5) 727 (91.6) 0.2 993 (92.3) 1029 (95.4)

Floor type – hard earth/mud 625 (77.1) 623 (79.6) 0.2 828 (77.1) 904 (83.8)

Main type of fuel for cooking – firewood 745 (91.9) 745 (93.8) 0.1 985 (91.5) 1,015 (94.1)

Main source of water – bore hole 691 (85.2) 737 (92.8) ,0.01 953 (88.6) 1,022 (94.7)

Head of household – partner/husband* 716 (88.4) 607 (76.5) ,0.01 927 (86.2) 869 (80.5)

Continuous variables Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Child’s age (months) 18.1 (13.6) 17.6 (13.1) 0.5 20.3 (14.2) 17.5 (12.2)

Caretaker’s age (years) 29.5 (8.6) 30.1 (9.7) 0.2 28.5 (7.9) 27.9 (8.1)

*This reflects that the caregiver is often not the head of the household.

doi:10.1371/journal.pone.0115440.t001

Table 2. Symptoms and management of fever, cough with fast breathing and diarrhoea in children below 5 years of age at drug shop exit interviews (survey
adjusted).

Non-intervention Intervention Difference

Before After Before After % (95% CI)

N583 N5283 N580 N5497

Management n (%) n (%) n (%) n (%)
p-
value

Children who had fever 71/83 (85.5) 275/283 (97.2) 74/80 (92.5) 487/497 (98.0)

- Malaria RDT used to make diagnosis 0/71 (0) 0/275 (0) 0/74 (0) 427/487 (87.7) 87.7 (79.0–96.4) ,0.000-
1

– Malaria RDT used and ACT dispensed 0/71 (0) 0/275 (0) 0/74 (0) 343/487 (70.4) 70.4 (60.4–80.4) ,0.000-
1

Children with cough & fast breathing (pneumonia) 8/83 (9.6) 45/283 (15.9) 24/80 (30) 73/497 (14.7)

- Amoxicillin (5–7 days) dispensed 0/8 (0) 12/45 (26.7) 0/24 (0) 55/73 (75.3) 48.6 (44.3–53.1) ,0.000-
1

- Respiratory timer used 0/8 (0) 0/45 (0) 0/24 (0) 40/73 (54.8) 54.8 (33.8–75.8) ,0.000-
1

- Respiratory timer used and amoxicillin dispensed 0/8 (0) 0/45 (0) 0/24 (0) 36/73 (49.3) 49.3 (27.4–71.2) ,0.000-
1

Children with diarrhoea 25/83 (30.1) 111/283 (39.2) 31/80 (38.8) 176/497 (35.4)

- ORS and zinc dispensed 0/25 (0) 6/111 (5.4) 0/31 (0) 136/176 (77.3) 71.9 (67.7–74.1) ,0.000-
1

doi:10.1371/journal.pone.0115440.t002
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Results similar to those obtained from the direct observation exercise were

obtained during repeated routine support supervision visits.

The effect of the intervention at household survey level was: three times better

access to malaria rapid diagnostic tests for children reported to have fever in the

Table 3. The effect of the intervention on treatment using antibiotics, ACTs and ORS/zinc, by survey-adjusted prevalence ratios using difference in difference
analysis and generalized linear models.

Non-intervention Intervention
Prevalence
ratios

Before After Before After PR (95% CI)

N583 N5283 N580 N5497

Management n (%) n (%) n (%) n (%)

Children with pneumonia treated with amoxicillin (5–7 days) 0/8 (0) 12/45 (26.7) 0/24 (0) 55/73 (75.3) a2.8 (2.0–3.9)

Children with pneumonia treated with cotrimoxazole 3/8 (37.5) 11/45 (24.4) 19/24 (79.2) 2/73 (2.7) 0.07 (0.01–0.39)

Overall antibiotic use 54/80 (65.1) 208/283 (73.5) 36/86 (45.0) 298/497 (60.0) 0.82(0.69–0.97)

Children with fever treated with ACT 27/71 (38.0) d113/275 (41.1) 12/74 (16.2) 393/487 (80.7) c,4.2 (1.9–9.4)

Children with diarrhoea treated with ORS/zinc 0/25 (0) 6/111 (5.4) 0/35 (0) 136/176 (77.3) a,b12.8 (4.2–
38.6)

Note: Adjustment for various possible confounders including age, caretaker’s gender, caretaker’s highest education, employment etc did not change most
results. Adjusted results are reported below only where changes were statistically significant.
aComputed between intervention and control, at end-line only because of presence of zero cells at baseline.
bAdjusted for child-age (un-adjusted 514.3, 95% CI 4.8–42.4).
cAdjusted for employment status (unadjusted 54.1, 95%CI 1.8–9.2).
dAdditional febrile children were treated with quinine (23%), chloroquine (5%) and sulfadoxine/pyrimethamine (4%).

doi:10.1371/journal.pone.0115440.t003

Fig. 2. Quality of assessment of children at drug shops, from direct observations in the intervention
area.

doi:10.1371/journal.pone.0115440.g002
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intervention district compared to the non-intervention district (Prevalence ratio

3.2, 95% CI 1.9–5.4) and about 30% less use of artemisinin combination therapy

in the intervention district for fever in children as compared to the non-

intervention district (Prevalence ratio 0.74, 95% CI 0.65–0.84), Table 5. There was

also decreased use of the obsolete antibiotic cotrimoxazole for reported

pneumonia symptoms in the intervention area compared to the non-intervention

district (Prevalence ratio 0.45, 95% CI 0.27–0.47) while treatment of diarrhoea

with ORS/zinc was two times better in the intervention district as compared to the

non-intervention district (Table 5).

Treatment seeking at a government health facility for children with an illness

less than 2 weeks prior to the interview remained the same between baseline and

follow-up in the intervention and non-intervention districts (Table 6). In the

intervention district, utilization of registered drug shops increased from 29.4% at

baseline to 55.1% at follow-up and this increase came mainly from unregistered

drug shops and other informal private sector.

Discussion

We demonstrate that it is possible to adopt and utilize iCCM for management of

fever in children in private-sector registered drug shops to improve access and

appropriateness of treatment.

Table 4. Appropriateness of management of children at drug shops, from direct observation in the intervention area (N549).

Management n (%)

Fever management

Complained of fever 47/49 (96)

Number who received malaria RDT test 44/47 (94)

Positive malaria RDT 33/44 (75)

Received recommended treatment with ACTs 33/33 (100)

Number with negative RDT who received anti-malaria drug 1/11 (9)

Pneumonia management

Complained of cough 30/49 (61)

Respiratory rate counted 30/30 (100)

High respiratory rate (diagnosis pneumonia) 25/30 (83)

High respiratory rate and received amoxicillin 24/25 (96)

High respiratory rate and no amoxicillin 1/25 (4)

Low respiratory rate and no amoxicillin given 5/5 (100)

Challenge with counting respiratory rate 2/30 (7)

Respiratory rate counted when no cough 4/49 (8)

Diarrhoea Management

Children with diarrhoea 14/49 (29)

Children with diarrhoea who received ORS/Zinc 13/14 (93)

doi:10.1371/journal.pone.0115440.t004
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At follow up, nearly 90% of febrile children who sought care at registered drug

shops in the intervention district received a malaria rapid diagnostic test and more

than half of children with cough and fast breathing first had their respiratory rate

counted prior to receiving treatment. About three quarters of children with

diarrhoea received the recommended treatment with ORS/zinc.

Furthermore, from both household surveys and exit interviews, overall

antibiotic use reduced in the intervention area and the use of the obsolete

antibiotic, cotrimoxazole, for treatment of pneumonia was greatly reduced (97%

at the level of drug shops and 55% at population level). Also, from the household

survey, parasitological diagnosis of malaria was higher in the intervention area

contributing partly to the lower use of ACTs there.

While we found increased utilization of drug shops in the intervention district,

this increase came from people already utilizing the private sector with a shift

Table 5. Survey adjusted appropriateness of management of illness within the last 2 weeks, from household survey.

Management Non-intervention Intervention

Before After Before After
Prevalence Ratio
(CI)

N5457 N5711 N5483 N5748

n (%) n (%) n (%) n (%)

Children who had fever 426/457 (93.2) 695/711 (97.7) 452/483 (93.4) 718/748 (96)

- Malaria RDT used to make diagnosis - 30/695 (4.3) - 99/718 (13.8) 3.2 (1.9–5.4)

- Parasitological test for malaria performed (RDT or micro-
scopy)

- 133/695 (19.1) - 170/718 (23.7) 1.2 (1.01–1.5)

- Received Artemisinin combination therapy 203/426(47.7) 468/695 (67.3) 152/452 (33.6) 362/718 (50.4) 0.74 (0.65–0.84)

Children with cough + fast breathing (pneumonia) 130/457 (28.4) 216/711 (30.4) 143/483 (29.6) 219/748 (29.3)

- Respiratory rate timer used 0 0 0 9/219 (4.1)

- Cotrimoxazole treatment 120/184 (65.2) 155/278 (55.8) 84/193 (43.5) 46/219 (21.0) 0.45 (0.27–0.74)

- Amoxicillin treatment 40/130(30.8) 62/216 (28.7) 45/143 (31.5) 56/219 (25.6) 0.82 (0.58–1.2)

Children with diarrhoea 246/457 (53.8) 387/711 (54.4) 270/483 (55.9) 432/748 (55.1)

- ORS and Zinc treatment 0 10/387 (2.6) 0 26/432 (6) 2.3 (1.2–4.7)

doi:10.1371/journal.pone.0115440.t005

Table 6. First source of care for children with an illness less than 2 weeks prior to interview, in the household interviews.

Non-intervention Intervention

Before After p-value Before After P value

N5457 N5711 N5483 N5748

n (%) n (%) n (%) n (%)

Government health facility 84 (18.3) 127 (17.9) 0.8 101 (20.9) 154 (20.6) 0.9

Managed at home 149 (32.6) 305 (42.9) ,0.001 79 (16.4) 130 (17.4) 0.7

Drug shop 137 (30) 246 (34.6) 0.1 142 (29.4) 412 (55.1) ,0.001

Other private sector* 72 (15.8) 31(4.4) ,0.001 145 (30.0) 41 (5.5) ,0.001

Others 15 (3.3) 2 (0.3) ,0.001 16 (3.3) 11 (1.5) 0.04

*his was mainly the informal/unregistered private sector.

doi:10.1371/journal.pone.0115440.t006
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mainly from unregistered drugs shops and vendors to the participating, registered

drug shops. The overall utilization of government health facilities (rural health

centre and hospital) as the first source of care remained the same in the

intervention district both at baseline (20.9%) and at follow up (20.6%). We could

therefore allay fears in this context that interventions at drug shops will distort the

health system at the expense of the public sector. [18, 19] Similar results have been

shown from Kenya after intervention with subsidized ACTs in retail shops. [20]

The proportion of children managed at home in the intervention district

remained the same both at baseline (16.4%) and at follow up (17.4%) and

increased in the non-intervention district. This indicates continued need for

interventions targeting caretakers for better home care, e.g. by means of

Community Health Workers and iCCM.

Recently, there has been considerable debate about the role of the AMFm in

improving access to quality malaria treatment in low income countries through

drug shops. [10, 15, 18, 21, 22, 23] The Global Fund board decided in November

2012 to integrate the AMFm into core grant management and financial processes.

[22] From 2014, countries will now apply for funding to subsidize ACTs through

their usual Global Fund applications. In many cases these efforts will be combined

with malaria RDT introduction in private sector. As countries enter this next

phase of private sector intervention, it will be imperative to ensure correct

management of febrile children with appropriate differential diagnosis and

treatment also of non-malaria fevers.

The iCCM strategy is effective in reducing both morbidity and mortality in

febrile children. [24, 25, 26] However, there are numerous challenges with scaling-

up iCCM, especially around the sustainability of the intervention in terms of

salaries and motivation of community health workers and national ownership of

the intervention [27]. In some countries like Uganda, only 30% of the districts

have trained and active CHWs. Private sector drug shops will therefore remain an

important source of care for the foreseeable future. Involving them in the

campaign for better care for children is a potential game changer that could

contribute to lowering child mortality. Private and public sector care must both

be embraced and enhanced to ensure well-functioning pluralistic health systems.

[28, 29, 30]

Care should be taken when interpreting and generalizing these results. First, we

used one intervention and one non-intervention district in a high malaria

transmission area in Uganda and collected data at two time points, at baseline and

at follow up. However, the use of multiple methods of data collection - exit

interviews, direct observation and household surveys - which produced similar

results improves the strength of the results. Secondly, the malaria rapid diagnostic

tests used in this study were provided free of charge so different subsidy levels for

RDTs need to be explored for iCCM at drug shops. Finally, we did not cross check

the diagnostic test results real time during the exit interviews in order not to

interfere with drug seller practice. However, we conducted the quality of

assessment exercise where a nurse trained in iCCM observed the drug sellers

diagnosing and treating children and then re-assessed the children, for
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comparison. This quality of assessment exercise showed about 90% correct

management of children by drug sellers.

This study shows that in high malaria prevalence areas in rural Uganda, the

iCCM strategy may be adapted for utilization at registered drug shops to diminish

the presumptive treatment of malaria and to increase the integrated assessment

and care of children with fever. AMFm and other private sector initiatives should

follow the path of the public sector from presumptive, vertical management of

malaria only to integrated management of the sick child. Further research is

necessary in low malaria prevalence areas and on methods for cost recovery of

RDTs.
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Abstract 

Background: Drug shops are usually the first source of care for febrile children in Uganda although the quality of 

care they provide is known to be poor. Within a larger quasi-experimental study introducing the WHO/UNICEF recom-

mended integrated community case management (iCCM) of malaria, pneumonia and diarrhoea intervention for 

community health workers in registered drug shops, the level of adherence to clinical protocols by drug sellers was 

determined.

Methods: All drug shops (N = 44) in the intervention area were included and all child visits (N = 7,667) from October 

2011–June 2012 to the participating drug shops were analysed. Drug shops maintained a standard iCCM register 

where they recorded the children seen, their symptoms, diagnostic test performed, treatments given and actions 

taken. The proportion of children correctly assessed and treated was determined from the registers.

Results: Malaria management: 6,140 of 7,667 (80.1%) total visits to drug shops were of children with fever. 5986 

(97.5%) children with fever received a malaria rapid diagnostic test (RDT) and the RDT positivity rate was 78% (95% 

CI 77–79). 4,961/5,307 (93.4%) children with a positive RDT received artemisinin combination therapy. Pneumonia 

management: after respiratory rate assessment of children with cough and fast/difficult breathing, 3,437 (44.8%) 

were categorized as “pneumonia”, 3,126 (91.0%) of whom received the recommended drug—amoxicillin. Diarrhoea 

management: 2,335 (30.5%) child visits were for diarrhoea with 2,068 (88.6%) correctly treated with oral rehydration 

salts and zinc sulphate. Dual/Triple classification: 2,387 (31.1%) children had both malaria and pneumonia and 664 

(8.7%) were classified as having three illnesses. Over 90% of the children with dual or triple classification were treated 

appropriately. Meanwhile, 381 children were categorized as severely sick (with a danger sign) with 309 (81.1%) of 

them referred for appropriate management.

Conclusion: With the introduction of the iCCM intervention at drug shops in Eastern Uganda, it was possible to 

achieve high adherence to the treatment protocols, which is likely compatible with increased quality of care.

© 2015 Awor et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 

provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 

and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/

publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Background

Every year, over 30 million cases of malaria, pneumonia 

and diarrhoea in children go untreated in Uganda [1]. 

Under-five mortality from these three illnesses is 13, 15 

and 9%, respectively [2]. This large treatment gap and 

high under-five mortality can be reduced by ensuring 

high access to life saving preventive and curative services 

for these illnesses. However, access to health services in 

Uganda is variable, ranging from 7 to 100% in different 

parts of the country. Even where health facilities are avail-

able, low staffing, lack of necessary supplies and equip-

ment and various health system challenges make access 

to basic care uncertain [1]. As a result of gaps within the 
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public health sector, the private sector—dominated by 

drug shops in rural areas—has proliferated and is a major 

source of care for sick children [3]. More than half of sick 

children in Uganda seek care at the level of a drug shop 

when ill [4, 5]. However, without any interventions at this 

level, the quality of care has been documented to be poor 

[6, 7].

Meanwhile, evidence shows that health workers, both 

public and private generally have low adherence to clini-

cal protocols. For example, health workers in malaria 

endemic areas continue to prescribe artemisinin combi-

nation therapy to patients whose malaria diagnostic test 

result is negative, for various reasons including mistrust 

of test results [8–11]. Lower level health workers for 

example community health workers have been shown to 

follow clinical protocols more strictly [12, 13]. However, 

the adherence of drug shop attendants to treatment pro-

tocols for malaria, pneumonia and diarrhoea is largely 

unknown. Given the role of drug shops in the care for 

children in Uganda and other low-income countries, it is 

necessary to understand adherence to treatment proto-

cols in this group of health providers.

The objective of this study was to determine the level of 

adherence by drug shop attendants in eastern Uganda, to 

the integrated community case management (iCCM) of 

malaria, pneumonia and diarrhoea treatment guidelines.

Methods

This analysis was done with data collected during a 

quasi-experimental study determining the feasibility and 

effect on access and appropriateness of treatment with 

the introduction of the integrated community case man-

agement of malaria, pneumonia and diarrhoea interven-

tion at drug shops. The study site, intervention, methods 

and results of the main study are published elsewhere [4]. 

For this paper, all drug shops (N = 44) in the intervention 

area were included and all child visits (N = 7,667) from 

October 2011–June 2012 to the participating drug shops 

were analysed.

Data collection

Drug shops maintained a standard iCCM register (see 

Additional file 1) where they recorded the children seen, 

their symptoms (fever, cough, fast/difficult breathing 

etc.), diagnostic test performed, the test results, treat-

ment given and actions taken. For every child with fever, 

drug shop attendants were trained to perform a malaria 

rapid diagnostic test (RDT) and record the test result 

as positive or negative. Similarly for every child with 

cough and fast/difficult breathing, the drug shop attend-

ants were trained to count the respiratory rate using the 

UNICEF respiratory rate (RR) counter and record the 

findings. Based on the standard iCCM sick-child-job-aid 

provided (see Additional files 2, 3), this child was then 

categorized as having pneumonia or not, taking into 

consideration the age and respiratory rate. Children 

with diarrhoea were also recorded in the register. After 

assessment, appropriate treatment was then given to the 

children.

Quality control of diagnostic testing and treatment

Quality control was done during the main study through 

support supervision. Both the local district drug inspec-

tor and a study nurse supervised the drug shops sepa-

rately. After the iCCM training, a full time study nurse 

was employed to provide support supervision to the drug 

shop attendants. Initial support supervision was weekly 

at each drug shop and this was later reduced to monthly 

as less support became necessary. During the supervision 

visits, the study nurse observed the drug shop attendants 

manage children from the initial diagnosis of malaria, 

pneumonia or diarrhoea with utilization of the respective 

diagnostic test (RDT or RR counter), to the provision of 

appropriate treatment. The study nurse then discussed 

with the drug shop attendant the positive aspects and 

weaknesses observed during the management of the 

child. Continuous training was also provided to the drug 

shop attendant as necessary. More details of the support 

supervision process and results from some of the direct 

observation exercises have been previously published [4].

Sample size

To determine prevalence of adherence to clinical pro-

tocol from the registers, we used all records of children 

seen at the drug shops during the entire study period 

(8 months). The total sample size was 7,667 child visits to 

the drug shops.

Analysis

Data was double-entered in epi data [14] and was ana-

lysed using STATA, version 12 [15]. During the analy-

sis, the symptoms and test results recorded in the iCCM 

registers were utilized, and every child was re-classified 

according to the iCCM algorithm. For children recorded 

as having fever, the analysis checked that an RDT result 

was recorded and whether appropriate treatment was 

given. For children recorded as having cough and fast/

difficult breathing, the analysis checked that a respiratory 

rate was recorded, then this respiratory rate was reclas-

sified as fast or not (thus presence or absence of ‘pneu-

monia’), based on the age of the child, as required by the 

guidelines. The appropriateness of treatment provided 

for pneumonia was assessed. For all children recorded 

as having diarrhoea, the analysis checked whether the 

recorded treatment was appropriate. Finally, the qual-

ity of integrated management of several concurrent 
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symptoms was assessed. The proportion of children 

receiving a single, double, or triple illness classification 

was determined, and then the proportion of these chil-

dren correctly assessed and treated was calculated. Con-

fidence intervals around the estimates are provided.

Ethics, consent and approvals

Ethical approval was obtained from Uganda National 

Council of Science and Technology (# HS 1184), the 

Uganda National Drug Authority (# 0456/ID/NDA) and 

Makerere University School of Public Health (# 166). 

Written consent was obtained from the drug sellers who 

participated in this study.

Results

A total of 7,667 children were seen at the drug shops 

during the eight months study period, from October 

2011–May 2012. Of all recruited drug shops (N  =  44), 

two dropped out of the study in the initial months and 

another two were closed permanently, leaving 40 partic-

ipating drug shops for the duration of the study. While 

half (22/40) of the drug shops saw almost 90% of the 

children, just five drug shops saw nearly half of all the 

children. Table  1 shows the total number of children 

seen every month. Over the first 3 months the percent-

age of children seen at the drug shops was constant at 

about 11% of the total number of children seen. Over the 

remaining months of the study, there was an increase in 

the number of children seen (p ≤ 0.001).

The children seen at the drug shops had a mean age of 

21  months (range 0–84) and 47% were 12  months and 

below, (Table  2). Eighty percent (6,140/7,667) of all the 

children were recorded as having fever. Of these, 5986 

(98%) were tested for malaria with an RDT and the over-

all RDT positivity rate was 78% (95% CI 77–79). Further, 

94% of all children with a positive RDT test received the 

recommended malaria treatment, ACT.

In this study, 5,203 (67.9%) were assessed for fast 

breathing and 45% (3,437/7,667) were classified as hav-

ing ‘pneumonia’ according to the MoH/WHO ICCM 

guidelines. The mean respiratory rate recorded was 48 

breaths per minute (standard deviation 11.9). Of the 

children classified as having pneumonia, 91% received 

the recommended drug, amoxicillin. Thirty-one per-

cent (2,335/7,667) of all the children seen at the shops 

had diarrhoea and 89% of these were recorded as having 

received the recommended treatment, ORS/zinc. Fur-

ther, a total of 5% of children in the sample were classified 

as severely ill (having a danger sign) and the majority of 

these children were reported to have been referred to the 

health centre.

The proportion of children in the sample who were 

classified with both malaria and pneumonia was 31% and 

most of these (93%) were recorded as having received 

both ACT for malaria and amoxicillin for pneumonia—

Table  3. Meanwhile, 9% of all the children seen at drug 

shops were found to have all three illnesses (malaria, 

pneumonia and diarrhoea) and the majority was treated 

appropriately.

Discussion

This analysis of treatment registers shows high adherence 

to the iCCM guidelines by drug shop attendants. Over 

90% of all children with pneumonia-related symptoms, 

fever or diarrhoea were appropriately assessed, classi-

fied and treated according to guidelines. This is likely to 

represent an enormous step up in quality of care as illus-

trated by our previous paper where exit interviews and 

household surveys were used to assess appropriateness of 

treatment of children at the drug shops. That study found 

3–13 times better management of children at drug shops 

with the introduction of iCCM [4]. Beside these two 

studies, there is limited additional evidence on the utiliz-

ing the iCCM strategy at the level of drug shops as stud-

ies at drug shops in low income countries have focused 

on single diseases especially malaria, at the expense of 

other febrile illness [16].

Similarly high levels of adherence to malaria RDT 

results by community health workers (97%) have been 

demonstrated in Uganda and other African countries [12, 

13, 17]. However, in two of these studies, the classifica-

tion and treatment of pneumonia by CHWs was demon-

strated to be poor with for example, only 40% of children 

with pneumonia symptoms being prescribed an antibi-

otic [12]. One child in three (31%) received treatment for 

both malaria and pneumonia. While this confirms earlier 

findings by Källander et  al. of a 30% symptom overlap 

[18], it also means that there was little further reduction 

in drug use from inclusion of RDTs compared to pre-

sumptive management. However, this was a high malaria 

Table 1 Total number of  children seen at  drug shops 

by month of study

Month Frequency Percent Test for trend

October 2011 858 11.2 P ≤ 0.001

November 900 11.7

December 883 11.5

January 2012 784 10.2

February 950 12.4

March 1,291 16.9

April 850 11.1

May 1,151 15.0

Total 7,667 100
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transmission area with estimated parasite prevalence of 

60% in school-age children [19, 20] and the RDT positiv-

ity rate at the drug shops from this study was 77%. Lim-

ited penetration of malaria bed nets in this high malaria 

transmission area is likely to explain the high RDT posi-

tive rate, which will further have been augmented by the 

inherent problem of false positivity with malaria RDT—

due to persistence of Plasmodium falciparum histidine-

rich protein 2 (PfHRP2) antigens four up to 1 month in 

the blood stream, following elimination of parasites [21, 

22]. In comparison, Nankabirwa et  al. reported 51% 

malaria parasite prevalence using the gold-standard, 

microscopy, in children 0–59  months at public health 

facilities in regions with moderate-high malaria trans-

mission in Uganda [23].

The high malaria positivity rate and the 45% of children 

whose respiratory rate was found high after assessment, 

meant that the drug shops could have continued, and 

perhaps even increased, the number of drugs sold per 

child, which coupled with the 25% increased utilization 

of these drug shops [4] likely increased their total finan-

cial turnover. Exactly how this affected total profits is not 

clear since we do not know profit margins of drugs earlier 

sold, although it was noted anecdotally that shopkeepers 

were almost uniformly happy saying “this has increased 

Table 2 Classification and treatment of children attending drug shops

Characteristic Proportion 95% Confidence Intervals

Child age

 Up to 1 year 3,596 (46.9%)

 Greater than 1 year 4,071 (53.1%)

Child sex—male 3,732 (48.8%)

Diarrhoea

 Proportion with diarrhoea 2,335/7,667 (30.5%) 29.4–31.5

 Received ORS packet 2,068/2,335 (88.6%) 87.3–89.9

Fever

 Proportion with fever 6,140/7,667 (80.1%) 79.2–81.0

 Fever and received Rapid Diagnostic test (RDT) 5,986/6,140 (97.5%)

 Fever and RDT positive 5,096/6,140 (83.0%) 82.1–83.9

 Received an RDT (ALL RDT tests done) 6,801/7,667 (88.7%)

 RDT positive (overall RDT positivity) 5,307/6,801 (78.0%) 77.0–79.0

 RDT positive and got ACT 4,961/5,307 (93.5%) 92.8–94.1

 Any ACT dispensed 5,218/7,667 (68.1%) 67.0–69.1

Pneumonia

 Respiratory rate counted (all RRs counted) 5,203/7,667 (67.9%)

 Proportion with pneumonia 3,437/7,667 (44.8%)

 Pneumonia and amoxicillin dispensed 3,126/3,437 (91.0%)

 Any amoxicillin dispensed 3364/7,667 (43.9%) 42.8–45.0

Danger signs

 Proportion with any danger sign 381/7,667 (5.0%)

 Danger sign and referred 309/381 (81.1%)

Outcome

 Referred 477/7,667 (6.2%) 5.7–6.8

 Adverse drug reaction 2/7,667

 Died 2/7,667

Table 3 Management of  double or triple illnesses in  chil-

dren, at drug shops

Both malaria and pneumonia

 Children with both malaria and pneumonia 2,387/7,667 (31.1%)

 Received ACT 2,237/2,387 (93.7%)

 Received Amoxicillin 2,211/2,387 (92.6%)

Malaria, pneumonia and diarrhoea

 Children with all 3 illnesses 664/7,667 (8.7%)

 Received ACT 624/664 (94.0%)

 Received Amoxicillin 607/664 (91.4%)

 Received ORS/zinc 580/664 (87.3%)
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my business”. However, how drug shop attendants would 

react in lower malaria endemic settings where a lower 

proportion of RDTs were positive and an increasing 

proportion of children are supposed to be treated with 

lower-profit-margin paracetamol is not clear, but needs 

to be subject to further study.

While we followed up 40 drug shops for the entire 

study period, care seeking tended to concentrate around 

particular drug shops. Five drug shops saw nearly half 

of all the children, during the entire study period. While 

this was unexpected, it is logical that parents may pre-

fer certain characteristics of health workers/drug shop 

attendants and thus choose to take their children to these 

health workers. This concentration of care seeking has 

the potential to allow closer supervision, and also gaining 

more experience.

The discourse around governance of the private sector 

in pluralistic health systems emphasizes balancing both 

regulation and incentives [24, 25]. Regulation alone may 

be insufficient as state regulation is weak and the pro-

cesses for self-regulation are lacking. Incentives available 

to drug sellers for example through this iCCM interven-

tion can improve quality of care, but there are limits to 

positive incentives alone. Community awareness to ena-

ble demand for quality service is also very important. 

This will likely need to involve aspects of asking for, and 

respecting test results, and an acceptance of treatment of 

children not with anti-malarials or antibiotics, but with 

for example paracetamol only if they have no malaria and 

no pneumonia.

This study has two important limitations that should 

be considered. First, the analysis is based on data from 

drug shop registers, which was not validated. However, 

this data was collected during a prospective experimen-

tal study and these results are very similar to results 

from the main study which used different data collection 

techniques like exit interviews and household surveys 

[4]. Secondly, the case definition of “pneumonia” in this 

study is not for confirmed pneumonia diagnosis, but for 

the iCCM classifications of ‘pneumonia’—cough with 

fast/difficult breathing. This classification tends to result 

in more children being classified as having “pneumonia” 

than in reality.

Conclusion

This paper shows that with the introduction of the iCCM 

intervention at drug shops in Eastern Uganda, it was pos-

sible to achieve high adherence to the treatment proto-

cols, which is likely compatible with increased quality of 

care.
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