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Abstract
The health delivery systems in developing countries depend heavily on informal drug sellers.
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Introduction

Every year 7.6 million children die before reaching their fifth birthday, most of them in subSaharan Africa (3.6 million) and South and Southeast Asia (2.1 million). Infectious diseases,
most commonly pneumonia, diarrhoea, and malaria, account for 64% of these deaths (Liu et al.,
2012). However, a large proportion of deaths is preventable using treatments (antimalarials,
antibiotics, and oral rehydration) widely available even in developing countries.
Across many developing countries, private informal medical providers, who are not formally
trained or legally recognized and typically operate outside the realm of government regulation,
are essential sources of medical advice and treatment and provide a large share of health care
(Waters et al., 2003; Bloom et al., 2011; Sudhinaraset et al., 2013). Particularly the poor
often seek health care from these providers, as they are more affordable, easier reachable, and
positively regarded, even though the quality of medical care they provide is thought to be
low (Peters and Bloom, 2012; Makinen et al., 2000). Informally trained village doctors, drug
sellers, and midwives have hence become important parts of developing countries’ health systems
(Mackintosh et al., 2016; Morgan et al., 2016). In sub-Saharan Africa, especially drug sellers
are widespread, accounting for 77% of providers in Uganda, 36%-49% of treatment provided
in Nigeria, and 33% of treatment provided in Kenya (Sudhinaraset et al., 2013).1 In Ghana,
the focus of this study, informal drug sellers account for 47% of health care providers (Makinen
et al., 2011).
Paediatric health care is no exception to this pattern: “private sector providers are [also]
the most commonly consulted source of care for child illness in many countries” (Waters et al.,
2003). Conducting a comprehensive literature review on care-seeking behaviour for childhood
illness in developing countries, Geldsetzer et al. (2014) find that at the median pharmacies and
drug vendors account for 32% of care sought for diarrhoea, 32% of care sought for malaria, and
17% of care sought for pneumonia.
Yet, given the importance of these providers, little is known about the quality of medical care
that drug sellers provide for childhood illness and about the determinants of this quality (Smith,
2009; Wafula and Goodman, 2010; Wafula et al., 2012): evidence on the quality of diagnosis and
treatment provided by drug sellers for the most common childhood illness conditions is scarce
and far between, and the determinants of treatment quality, provider knowledge, effort, and
financial incentives have been neglected entirely. However, these are important to understand,
as low quality of treatment need not mean that providers lack skill or knowledge: studying
health care provision in urban India, for example, Das et al. (2012) find that low effort (rather
than low knowledge) is a major bottleneck to better medical care. Economic incentives may
similarly affect the provision of treatment: analysing the entry of a high-quality competitor in
Uganda, Björkman-Nyqvist et al. (2016) find that incumbent drug sellers strategically increase
the quality of treatment provided. Seen as a principal-action problem where clients can (at best)
imperfectly observe the quality of providers’ treatment, it is hence intuitive that drug sellers’
knowledge might not be the only determinant of treatment quality, but that provider effort and
financial incentives may also influence the quality of treatment provided. Yet, while evidence
1 Drug sellers are a global phenomenon not restricted to sub-Saharan Africa: In Bangladesh, for example,
informal providers are estimated to provide 60%-77% of health care (Sudhinaraset et al., 2013), while a survey of
medical providers in 19 Indian states found that informal providers outnumbered trained providers four to one
(Das and Hammer, 2014).
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on the quality of health care that commonly utilised drug sellers provide for childhood illness
is scarce in itself, the determinants of this quality, provider knowledge, effort, and financial
incentives have not been investigated at all.
This paper thus aims to provide evidence from Northern Ghana on the quality of diagnosis
and treatment that drug sellers provide for the most common childhood illnesses and to study its
determinants - drug sellers’ knowledge and ability to provide adequate diagnosis and treatment,
the effort that drug sellers exert in providing treatment (as measured by the gap between ability
and actual practice), and drug sellers’ financial incentives (as measured by profits from the sale
of drugs). To do so, an original dataset on drug sellers’ treatment practices, knowledge, and
financial incentives was collected in Northern Ghana. Data on the quality of diagnosis and
treatment provided by drug sellers for common childhood illness conditions (malaria, diarrhoea,
respiratory infection, and anaemia) was collected covertly through “mystery clients” (surveyors
pretending to be clients seeking medical help) in order to minimize observation bias; data on
drug sellers’ knowledge was collected through structured interviews with drug sellers (employing
“vignettes”, in which surveyors presented hypothetical illness scenarios to drug sellers in role
plays and asked what they would do); and data on wholesale and retail prices of drugs was
collected to study drug sellers’ profits and financial incentives.
Mystery client visits revealed a dire picture of the quality of treatment provided for childhood
illness: on average, drug sellers were almost twice as likely to sell inadequate or harmful drugs
(which they did in 64% of interactions) as to provide the treatment recommended by medical
guidelines or to refer the client to a skilled provider (36% of interactions). Differences in illness
conditions existed: malaria was treated best (where drug sellers sold adequate drugs or referred
in 47% of interactions), while respiratory infections were treated particularly poorly (where drug
sellers sold adequate drugs or referred in 20% of interactions). A lack of knowledge (rather than
low effort) appeared to be the key barrier to better treatment for three of the studied illness
conditions: when drug sellers were formally interviewed about their knowledge and asked which
treatment they would provide for hypothetical children with the same illnesses, treatment quality
was similarly poor for malaria, respiratory infections and anaemia (although drug sellers were
more likely to state referring a child). Large differences between drug sellers’ knowledge and
actual behaviour existed for diarrhoea however, where 85% of drug sellers knew the correct
treatment when asked about, but only 34% of drug sellers provided it when secretly observed.
Illness-specific low provider effort is a possible but unlikely explanation, as there are is no
obvious reason why provider effort should be low for one illness condition only. Profit incentives,
on the other hand, are more plausible to discourage the provision of appropriate treatment (oral
rehydration solution (ORS) and zinc), as they are relatively cheap and bear low profits to drug
sellers. Yet, profit incentives need not prevent adequate treatment for the illnesses: a simulation
exercise suggests that for all studied illness conditions drug sellers could sell bundles of drugs to
clients, which would provide adequate treatment to the child, while still yielding similar profits
to drug sellers and not costing more to clients (even though they partly include unnecessary
drugs generate sufficient profits to drug sellers) as the largely inadequate treatments currently
sold.
This paper mainly speaks to three literatures: research predominantly in public health has
investigated the quality of medical care in the informal sector, while a literature in economics
has drawn attention to the role of provider effort in the provision of medical treatment (and
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repeatedly found large “know-do” gaps). Lastly, a related strand of economic literature has
highlighted the role of economic incentives in the provision of medical care.
Employing mystery clients, Tawfik et al. (2006) measure the quality of informal providers’
diagnosis and treatment in Tanzania2 and find poor case management for childhood malaria,
diarrhoea, and respiratory infections; practitioners provided adequate treatment or referral in
less than 16% for five of six the studied scenarios.3 A lack of knowledge appears to be one
major bottleneck among providers, as following a one-day training intervention, the proportion
of correctly managed cases increased by an impressive 34-50 percentage-points in four of the six
scenarios studied. Nsimba (2007) similarly studies drug sellers’ case management for childhood
illness in Tanzania, finding poor dispensing practices and a lack of knowledge among drug sellers.4
Yet, neither study allows to compare drug sellers’ actual behaviour to their knowledge, casting
light on the role of effort, or explores the role of profit incentives in dispensing decisions.
Studying the role of effort and knowledge in determining the quality of medical care in developing countries, a second related strand of literature has repeatedly found that poor treatment
practices need not imply low provider knowledge: Das and Hammer (2007), Das et al. (2012),
and Mohanan et al. (2015) find the quality of medical treatment provided by qualified and
unqualified doctors in urban and rural India to be low, and document substantial differences
between the quality of diagnosis and treatment that providers are capable of providing and that
providers actually provide: actual practice (as measured through direct clinical observation or
mystery patients) is generally substantially worse than the best practice providers are capable
of providing (as measured through vignettes), a finding referred to as “know-do gap”. The size
of the gap is so large, that using mystery clients in Madhya Pradesh, Das et al. (2012) find no
differences between university-trained doctors and untrained informal practitioners in the likelihood of providing a correct diagnosis or correct treatment; in Tanzania, Leonard and Masatu
(2005) similarly find that the correlation between physicians’ actual behaviour (when observed
directly in clinical practice) and physicians’ competence (as measured by vignettes) is close to
zero: “If the clinician does the right thing on the vignette, there is a 53% chance that he will do
the right thing on the DCO [direct clinical observation].” Following the findings of these papers,
it is obvious that poor observed treatment practices need not imply a lack of provider knowledge
and that “provider effort may be a key determinant of quality in health service provision” (Das
et al., 2012). One contribution of this paper is therefore to go beyond only observing the quality of treatment provided by drug sellers and to consider the importance of effort and provider
knowledge. Furthermore, while existing research on the know-do gap has focussed on doctors,
this paper examines its importance for another class of commonly used medical providers.
A third related strand of literature has investigated the economic incentives of medical
providers and drug sellers and has similarly found that factors beyond knowledge - in this case
economic incentives - are important determinants of treatment provision. Fitzpatrick (2016) finds
that drug sellers in Uganda strategically respond to more informed customers by reducing both
the price and the quality of sold antimalarials, as they (correctly) perceive that more informed
2 Traditional birth attendants, drug shops, traditional healers, and private clinics comprise the majority of the
authors’ sample of informal providers.
3 Treatment for severe diarrhoea and dehydration seemed to be the exception, where 62% of providers gave
ORS and 21% referred the child urgently to another provider.
4 EXPAND FOOTNOTE: Further studies in public health that look at what drug sellers do, but only do so
for one illness (generally malaria or diarrhoea) in order to see whether antimalarials are available and sold, or
whether (for the case of diarrhoea) antibiotics are sold.
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customers are more likely to shop around and less likely to be repeat customers. BjörkmanNyqvist et al. (2016) find that drug sellers also respond strategically to changes in local market
structure in Uganda: upon the entry of a new high-quality competitor, drug sellers become less
likely to sell drugs of substandard quality while decreasing pries for antimalarials by approximately 17% on average. Evaluating the entry of a high-quality, low-cost drug retailer chain in
Hyderabad, Bennett and Yin (2014) obtain qualitatively similar results: economic forces shape
the quality of treatment provided by drug sellers. While this research has advanced our understanding of the impact of market structure and customer information on the price and quality
of specific drugs, the wider question of how economic forces, such as profit incentives stemming
from variation in profit margins across drugs, impact the quality of treatment provided remains
unanswered, however. Considering profit margins (alongside knowledge and effort) explicitly,
and asking whether adequate treatment might simply not sufficiently profitable to drug sellers,
this research aims to remedy this.
This paper is organised as follows: Section 2 describes the local setting, the empirical methods, and the collected data. Section 3 describes and analyses drug sellers’ actual behaviour in the
treatment and diagnosis of childhood illness, as observed through mystery client visits. Section
4 then focusses on drug sellers’ self-reported behaviour in identical situations, thereby exploring drug sellers’ knowledge of appropriate practices. Section 5 discusses drug sellers’ financial
incentives and section 6 concludes.

2

Local Setting and Empirical Methods

Drug sellers have a large presence across many developing countries, making for a high number of
suitable locations for research. In Ghana, the setting of this study, drug sellers are “the greatest
and most accessible source of [health] service[s] in rural and urban-poor districts” according to
the World Bank (Makinen et al., 2011, p. 40); at the same time, child health outcomes are
relatively poor and under-five mortality is comparatively high. Together, these two facts made
Ghana a particularly well-suited study location.

2.1

Local Context: Child Health in Ghana

Ghana ranks 140th (out of 188 countries) in the UNDP’s 2015 Human Development Index;
under-five mortality is comparatively high at 60 deaths per 1,000 live births according to the 2014
Ghana Demographic and Health Survey (DHS). Malaria, diarrhoea, and pneumonia are common
in children. In a representative sample of 7550 under-five children, the 2011 MICS reports
that in the two weeks prior to the survey 12.7% of children had diarrhoea, 2.9% had suspected
pneumonia, and 18.9% had fever (an indication of likely malaria). Microscopic analysis confirmed
malaria parasitaemia in 27.5% of children. Yet, treatment for these diseases is highly deficient:
41.5% of children with diarrhoea did not receive oral rehydration therapy (i.e. oral rehydration
solution (ORS), recommended homemade fluids, or increased fluids), 44.3% of children with
suspected pneumonia did not receive antibiotics, and 47.3% of children with fever did not receive
recommended anti-malarials. This lack of treatment is potentially fatal, making pneumonia,
malaria, and diarrhoea the three leading causes of under-five death in Africa, accounting for
1.56 million (or 44% of) yearly deaths (Liu et al., 2012).

5

2.2

Local Context: Treatment Provision in Ghana

Informally trained drug sellers are widely used as first-line providers for the treatment of illness in
Ghana: 11,000-13,000 chemical sellers operate across the country (Dalberg Global Development
Advisors and the MIT-Zaragoza International Logistics Programme, 2008, p. 12); the World
Bank calls them “the greatest and most accessible source of [health] service[s] in rural and
urban-poor districts” (Makinen et al., 2011, p. 40). The 2008-10 Accra Time Use and Health
Study found that around 47% of illnesses were treated at a drugstore or pharmacy (Fink et al.,
2012), while data from the 2005/06 Ghana Living Standards Survey showed that chemical sellers
provided 35% of treatment sought for illnesses episodes (GSS 2008).5
For Ghana, some evidence on drug sellers’ practices exists: Buabeng et al. (2010) examine
the availability of antimalarials and dispensing practices at drug sellers and find that only 4%
of their sample of 58 chemical sellers treated malaria as recommended, while Friedman et al.
(2015) tests whether SMS reminders to drug sellers can improve the treatment of childhood
diarrhoea and finds that reminders had little effect but that 80% of their 698 surveyed drug
sellers adequately treated diarrhoea using ORS in the 3-8 months after a training intervention in
any case. Considering sexually transmitted infections (STIs), two earlier studies (Adu-Sarkodie
and Steiner, 2000; Mayhew and Nzambi, 2001) find poor case management at drug seller stores.
Overall, however, comprehensive research documenting the quality of diagnosis and treatment
for the four most relevant childhood illness conditions, and allowing to draw a fuller picture of
drug sellers’ behaviour, knowledge, and incentives has been missing.

2.3

Medical Benchmark for Treatment Practices

In principle, even informal providers, such as drug sellers, could diagnose and treat malaria,
diarrhoea, acute respiratory infections, and anaemia in children correctly, as clear and simple
medical guidelines for the diagnosis and treatment of common childhood illnesses exist. Using a
series of algorithms and flow charts, the “Integrated Management of Childhood Illness” (IMCI)
approach developed by the WHO and UNICEF provides minimally trained health providers
with a systematic way to diagnose the most common illnesses and their severity (pneumonia,
diarrhoea, measles, fever, otitis media, and malnutrition), to ascertain which children require antimalarial or antibiotic treatment, and which are in need of immediate referral or hospitalisation
(Black et al., 2016; Tulloch, 1999; Gove, 1997). Upon diagnosis, medical guidelines recommend
the treatment of (suspected) malaria with artemisinin combination therapy (ACT), diarrhoea
and related dehydration with oral rehydration solution (ORS) and zinc, respiratory infections
with amoxicillin, and anaemia with iron and a dewormer (if not already taken in the prior six
months).
To illustrate the approach, figure 1 depicts the fever module of the IMCI algorithm. After
the initial assessment of the child for danger signs requiring immediate referral (module not
depicted), the algorithm requires the health care provider who diagnoses a child with fever to
inquire about the illness history, and to look for a stiff neck, runny nose, signs of a bacterial cause
of fever (among them swelling, local tenderness, or oral sores), and signs of measles. Based on
the results of the assessment, the fever is then classified as a severe febrile disease, malaria, or a
5 Buabeng et al. (2007) similarly find that for a sample of 500 patients seeking care for malaria from two
hospitals in the Ashanti region, licensed chemical sellers were the most common source of treatment (50%)
among those that had sought treatment beforehand (43%).
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fever without malaria, and the appropriate action and medication is indicated. Similar modules
exist for diarrhoea, cough, and anaemia, as well as for the initial assessment of the child for
general danger signs, and for ear problems, acute malnutrition, and HIV status.
The efficacy of this approach has been established (Bryce et al., 2005; Black et al., 2016),
and many low- and middle-income countries, among them Ghana, have adopted the IMCI as
their approach for the first-level diagnosis and treatment of childhood illness. The algorithm
hence provides a natural (and reasonable) benchmark for evaluating the quality of diagnosis and
treatment provided by the drug sellers studied. Furthermore, its existence lends a clear policy
implication to this research, as it is suitable for application by minimally skilled providers and
drug sellers could hence be trained in its use.

Figure 1: Fever Algorithm from 2014 IMCI (source: Black et al. (2016)

2.4

Study Location, Sample, and Surveys

Substantial variation in child health outcomes exists within the ten regions of Ghana; the Northern Region fares worst among several indicators (2014 DHS) and was hence an obvious choice of
location; the study took place in Tamale, the regional capital. Government registration records
list 228 drug sellers operating in Tamale, accounting for 41% of the 558 of drug sellers registered
in the Northern Region. A census of drug sellers in Tamale undertaken for a recent study (Raifman et al., 2014) served as the sampling frame for this study. 80 drug sellers were randomly
drawn from the 153 drug sellers found during the census survey and formed the sample of drug
7

sellers used in this study. Drug sellers that could not be found during surveys were replaced
with drug sellers randomly drawn from the sampling frame located in the same neighbourhood.
“Mystery client” visits were employed to covertly collect detailed information on the diagnosis
and treatment that drug sellers actually provided; facility surveys, which included “vignettes”
for the four illnesses studied were employed to collect data on drug sellers’ knowledge and
competence in diagnosing and treating the same four illnesses, as well as to obtain data on store
operations. Furthermore, in order to estimate drug sellers’ profit margins on drugs, data on
wholesale prices for drugs was obtained from local wholesalers, which - combined with the price
data from the drugs actually purchased during mystery client visits - allowed to estimate drug
sellers’ profit margins and financial incentives. The three surveys are discussed in turn below.
2.4.1

Mystery Client Visits

Mystery clients are an established method for studying the behaviour of health care providers
while minimizing observation bias (Madden et al., 1997; Watson et al., 2006); economists have
similarly used them in various contexts (Das and Hammer, 2014; Banerjee et al., 2014). Unlike
conventional surveys, mystery client surveys employ “undercover” surveyors, who engage with
the survey respondent pretending to be an ordinary customer or patient. During the interaction,
mystery clients follow an exact script and have been trained to reply to questions; upon completing the interaction, mystery clients leave and subsequently record details of the interaction
in a structure questionnaire.
Data on drug sellers’ actual practices were collected by mystery clients who posed as mothers
and sought treatment for their supposedly sick child exhibiting symptoms of malaria, diarrhoea,
acute respiratory infection, or anaemia. Each drug seller was visited once for each condition, each
time by a different mystery client, for a total of four mystery client visits. Scripts for mystery
clients were elaborated using the WHO’s IMCI manual (WHO, 2014), and subsequently reviewed
by Dr. Dorothy Addo-Yofo (paediatrician at 37 Military Hospital, Accra). Each script required
the mystery client to describe their child’s condition (such as “my child is ill and has a fever” in
the case of malaria) and to ask for diagnosis and treatment. Mystery clients were prepared to
answer questions on the child and his/her illness, and provided further details when asked by the
drug seller. Mystery clients purchased the drugs advised by the drug seller and upon leaving the
store completed a survey on the outcomes and details of the interaction. Apart from the drugs
sold, their cost, and the diagnosis given, the surveyors recorded which questions the drug seller
had asked diagnosing the illness of the child, whether the drug seller asked or insisted to see the
child, and whether the drug seller referred the mother to a doctor or hospital. In line with other
studies employing mystery client visits, mystery clients did not bring their supposedly ill 2-year
old child with them to the drug seller, but (if asked) explained to the drug seller they had left
their child at home.
Table 1 summarises outcomes of the mystery client survey: 320 mystery client visits were
conducted in total (four visits, one per illness condition, for a total of 80 drug sellers). Drug
sellers sold drugs or referred the mother in 299 interactions, while in 16 interactions the drug
seller was either not encountered or stated not to have appropriate drugs available. Lastly, in 5
interactions, drug sellers refused to engage with the mother without the sick child present.
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Table 1: Mystery client visits: survey outcomes
combined

Fever

Diarrhoea

Cough

Pale child

292

76

77

70

69

interaction: referred without drugs

7

0

0

1

6

unavailable: no drugs or staff

16

3

3

7

3

refused: need to see child

5

1

0

2

2

320

80

80

80

80

interaction: sold drugs

Observations

Table 2: Facility surveys: survey outcomes
combined

Fever

Diarrhoea

Cough

Pale child

interaction: sold drugs

257

72

74

60

51

interaction: referred without drugs

31

0

0

13

18

unavailable: no drugs or staff

0

0

0

0

0

refused: need to see child

8

2

0

1

5

attrited: no informed consent

24

6

6

6

6

Observations

320

80

80

80

80

2.4.2

Facility Surveys

Information on drug sellers’ reported treatment practices, knowledge, and store operations was
collected through structured interviews with drug sellers at their stores. Vignettes were used to
elicit drug sellers’ knowledge of diagnosis and treatment for childhood illness: surveyors asked
sellers to engage in a roleplay and to imagine that the surveyor was a mother coming into their
store, describing her child’s principal symptom, and asking what to do and which drug(s) to buy.
Surveyors explained that they would like to know what questions the drug seller would ask the
mother (to which they would provide answers in turn), which medication the drug seller would
recommend, and what advice the drug seller would give to the mother in this situation. Reported
treatment practices for the four illness conditions (malaria, diarrhoea, acute respiratory infection,
and anaemia) were thus elicited. In line with previous studies, elicited data on drug sellers’ selfreported treatment practices are taken to reflect the knowledge of drug sellers on adequate
treatment practices. Facility surveys furthermore collected information on the availability and
prices of drugs for the treatment of childhood illness (antimalarials, antibiotics, ORS, zinc, and
dewormers), and on details of the store operation and the individuals working there. To ensure
that the visit of a surveyor did not affect drug sellers’ actual treatment practices as measured
through mystery client visits (i.e. if drug sellers suspected they were under supervision following
the facility survey), facility surveys took place only after mystery client visits had been completed.
Table 2 summarises the results of data collection during facility surveys: of the total sample
of 80 drug sellers (accounting for 320 vignettes), six refused to participate in the survey, leading
to 24 missing vignettes. Table 3 presents summary statistics on drug sellers and their operations.
Importantly, drug seller overwhelmingly purchased drugs from local wholesalers (suggesting that
using the wholesale prices of local wholesalers to estimate unit profits is a valid approach),
9

Table 3: Facility survey: Summary Statistics

Summary statistics
mean number of clients (per day)

45.47

mean client expenditure (GhC)

8.27

mean duration of client interaction (minutes)

6.07

proportion of clients who the drug seller knows

0.32

Advice on appropriate treatments
proportion of clients who ask for advice

0.49

proportion of clients who ask for drug directly

0.51

Store operations
mean years of operation

13.66

proportion where owner lives within 500m

0.39

Relations with wholesalers
proportion procuring drugs from local wholesalers
Observations

0.89
74

commonly provided advice to customers (rather than just selling a specific drug they were asked
for), and did not know a substantial share of their customers (making mystery clients a feasible
strategy).
2.4.3

Wholesaler Drug Price Survey

Local drug wholesalers in Tamale (from whom drug sellers commonly purchase their drugs) were
surveyed to obtain the wholesale prices of all drugs encountered during mystery client visits and
facility survey interviews. Using these wholesale prices, unit profits from the sale of each drug
were estimated for each interaction by calculating the difference between the price at which a
drug seller sold a drug and the average price at which wholesalers sold the drug to drug sellers.
Mystery client purchased a total of 505 drugs during their visits; wholesale prices could be
obtained for 419 of these drugs (83%). In cases where the wholesale price of a drug could not
be obtained, the average wholesale price of similar drugs (containing the same active ingredient)
was used as a proxy.

3

Results: Actual Treatment Practices

Mystery client visits resulted in a gloomy picture of the treatment provided by drug sellers.
Upon entering the store, the average interaction with the drug sellers lasted 4.2 minutes, during
which the drug sellers asked 2.9 questions and sold 1.7 drugs at the cost of 9.2 Ghana Cedi
(approximately USD 2.05). Overwhelmingly, however, the drugs purchased by mystery clients
were inadequate for the treatment of the presented illness condition and violated guidelines,
while referrals were rare. When selling drugs, drug sellers were twice as likely to sell inadequate
10

or harmful drugs as to sell the drugs recommended by treatment guidelines, although substantial
differences in behaviour exist between illness conditions.
Below, the quality of treatment provision, history-taking, and diagnosis, as well as financial
aspects are discussed in turn.

3.1

Drugs sold and referral

Treatments provided by drug sellers were mostly inadequate: in 64% of interactions drug sellers
neither sold an appropriate drug (which only happened in 31% of interactions) nor referred the
mother to another health care provider (which happened in 5% of interactions), even under
a generous definitions of adequate treatment (referral to another provider or sale of a drug
including the appropriate active ingredient, even when potentially harmful drugs were sold in
addition). Tables 4 and 7 (in the next section) describe the treatments that drug sellers provided
in further detail. Although poor overall, substantial differences in treatment quality nevertheless
existed across illness conditions: while 47% of mystery shoppers for malaria and 43% of mystery
shoppers for anaemia were sold an adequate drug or referred, this was the case for only 20%
of mystery shoppers presenting symptoms of acute respiratory infection. Below, each illness
condition is discussed in turn.
Malaria: Among all illness conditions, malaria was treated best by drug sellers: 46% of
drug sellers sold appropriate artemisinin combination therapies (ACTs) as recommended by
treatment guidelines, while 1% of drug sellers referred the mother to a hospital for diagnosis and
treatment. Conversely, however, in 53% of interactions, no adequate treatment was given, and
monotherapies (whose effectiveness is questionable due to the increased resistance of parasites)
were commonly sold (in 39% of interactions).
Diarrhoea: Diarrhoea was treated as recommended with Oral Rehydration Solution in only
34% of interactions, however in almost two thirds of these interactions (22%) drug sellers also sold
drugs not indicated by medical guidelines, most commonly antibiotics. Zinc was sold alongside
ORS in only 18% of interactions. Overall, antibiotics were ubiquitous: drug sellers sold them in
86% of all interactions, although they were uncalled for by medical guidelines.
Acute respiratory infection: Acute respiratory infections were treated worst among the
four illness conditions: Only 17% of drug sellers sold amoxicillin as required by treatment guidelines, while 3% of drug sellers referred mothers to a hospital. In the remaining 80% of interactions, no adequate treatment or referral was provided, while inappropriate drugs (mostly
antibiotics) were commonly sold in these situations (in 28% of all interactions drug sellers did
not sell amoxicillin but inadequate drugs instead).
Anaemia: Anaemia was treated comparatively well among the illness conditions, although
still poorly overall: 17% of interactions concluded with the referral of the child to a health facility,
while drug sellers sold haematinic liquids as recommended in 25% of interactions. Although
indicated by treatment guidelines, dewormers were rarely sold: in only 4% of all interactions
was a dewormer sold alongside a haematinic liquid. In the remaining 57% of interactions, the
child was neither referred nor sold an adequate treatment.
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Table 4: Treatments provided (mystery client visits)
combined

Fever

Diarrhoea

Cough

Pale child

0.36

0.47

0.34

0.20

0.43

0.31

0.46

0.34

0.17

0.25

0.07

0.01

0.22

0.03

0.00

0.05

0.01

0.00

0.03

0.17

- but also sold harmful drugs

0.00

0.00

0.00

0.00

0.01

inadequate treatment & no referral

0.64

0.53

0.66

0.80

0.57

0.27

0.03

0.66

0.27

0.13

- provided monotherapies (malaria)

.

0.39

.

.

.

- provided antibiotics (diarrhoea)

.

.

0.86

.

.

299

76

77

71

75

provided adequate treatment or referral
adequate treatment
- but also sold harmful drugs
referred

- and also sold harmful drugs
Illness-specific

Observations

Proportion of interactions. Sample: interactions in which drugs were sold (with or without
referral) or the child was referred (without drugs sold). This covers 93% of actual interactions.

3.2

History-taking and diagnosis

Generally, drug sellers quickly guessed a diagnosis based on the principal symptom mentioned
by the mother (fever, diarrhoea, cough and difficulty breathing, or paleness) and spent little
time inquiring about any details of the child and their illness, asking less than three questions
on average. Still, this worked surprisingly well for three illness conditions (malaria, diarrhoea,
and anaemia), but led to common misdiagnoses of respiratory infections as ’cough’. The lack of
history-taking and the small number of questions drug sellers asked furthermore revealed that
other common illnesses (such as measles, other infections, or dysentery) with the same principal symptoms (fever or diarrhoea) would likely be misdiagnosed (i.e. as malaria or diarrhoea,
respectively) and inadequately treated. Drug sellers’ history-taking and diagnosis are discussed
in greater detail below.
History-taking: On average, drug sellers asked about three questions (of any kind) during
an interaction. Of these 2.86 questions, 2.23 questions were ’relevant’ and should be asked
according to medical guidelines, whereas the remainder served no purpose in diagnosing the
illness. Differences between illness conditions existed, but were minor (i.e. for diarrhoea, 2.71
relevant questions were asked on average, while this was only 2.03 for anaemia), particularly when
compared to the number of questions that should be asked according to medical guidelines. By
this benchmark, drug sellers’ history-taking was highly deficient across all illness conditions, as
the IMCI requires between 7 and 17 questions to be asked: 5 initial questions should always be
asked, plus additional symptom-specific questions: an additional 12 questions should be asked
for fever (to detect and rule out causes of fever other than malaria), 6 additional questions
for diarrhoea (to detect dehydration, chronic diarrhoea, and cholera), 4 additional questions
for cough and breathing problems, and 2 additional questions for paleness. Drug sellers fell
markedly short of this standard, as also shown in table 5.
Overall, only two questions tended to be commonly asked by drug sellers: in 88% of interac-
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Table 5: Questions asked (mystery client visits)
combined

Fever

Diarrhoea

Cough

Pale child

questions: total

2.86

3.03

2.71

2.71

2.99

questions: relevant

2.23

2.58

2.22

2.07

2.03

Observations

292

76

77

70

69

Average number of questions asked. Sample: interactions in which drugs were sold (with or
without referral). This covers 91% of actual interactions.
tions, drug sellers asked about the child’s age, and in about 50% of interactions (excluding those
for anaemia, where the question was not indicated), drug sellers asked how long the child had
been suffering from the symptoms. Beyond that, the most common question asked was whether
the child vomits (in 30% of interactions). Otherwise, drug sellers rarely inquired further about
the child’s illness, (secondary) symptoms, or the child itself: for fever, less than 1% of drug sellers
inquired whether the child had had measles, had a stiff neck, swollen skin or a rash; less than
15% of drug sellers asked whether the child had a runny nose or had a cough. For diarrhoea,
drug sellers asked whether the child had blood in the stool only 14% of the time (although
blood in the stool is the key indication for giving antibiotics, which drug sellers commonly sold
anyway), and only 16% of drug sellers inquired about any sign of dehydration. When presented
with symptoms of respiratory infection, drug sellers asked whether the child was breathing fast
or noisily in only 20% of interactions, respectively. Anaemia was the only condition for which
a questions was asked relatively frequently: about 60% of drug sellers inquired where the child
was particularly pale, potentially because this was an obvious question to ask after the mother
had mentioned that the child was pale. However, only 20% of drug sellers asked if the child had
been dewormed recently. Figure 4.2 (and the corresponding table 14 in the appendix) provide
a detailed overview of the proportion of drug sellers that asked each of the questions required
by medical guidelines to classify and treat childhood illness based on its symptoms; it highlights
that overwhelmingly drug sellers’ practice was severely deficient. It is also noteworthy that drug
sellers asked to see the child in only 9% of interactions.
Diagnosis: Surprisingly, drug sellers’ diagnoses were generally better than the treatment
they provided; an appropriate diagnosis was given in 54% of interactions.6 However, substantial
differences exist across illness conditions: while malaria, diarrhoea, and anaemia were correctly
diagnosed in roughly 70% of interactions, respiratory infections were rarely diagnosed correctly
(in only 8% of interactions), but were often declared to be a ’cough’ or ’malaria’ (in 40% and
10% of interactions, respectively). Figure 2 provides an overview of the diagnoses given by drug
sellers for the different illness conditions.
Yet, in spite of the relatively high proportion of correct diagnoses, the quality of drug sellers’
diagnosis was inadequate:7 drug sellers simply tended to associate the child’s principal symptom
mentioned by the mother (fever, diarrhoea, cough and difficulty breathing, and paleness) with
an illness (malaria, diarrhoea, cough, and anaemia, respectively), and then pronounced this
6 Correct diagnoses were “malaria”; “diarrhoea”; “pneumonia” or “(respiratory) infection” for respiratory
infection; and “anaemia” or “lack of blood” for anaemia.
7 It is important to understand that this analysis simply calculates the proportion of interactions in which the
diagnosis stated was correct, but makes no statement about whether drug sellers had arrived at this diagnosis in
methodological manner by ruling out other possible diagnoses or had simply guessed.
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Figure 2: Diagnoses by drug sellers

as the diagnosis. This worked well for three of the four illness conditions where drug sellers
generally happened to guess correctly, but failed when a different illness than the one that drug
sellers generally associated with the symptom was its true cause, as was the case for respiratory
infections. Here, drug sellers overwhelmingly failed to understand that the child presented to
them as having a cough and difficulty breathing was also breathing fast, and was hence to be
diagnosed as having a respiratory infection and to be treated with amoxicillin (after excluding
severe pneumonia as a diagnosis by verifying that the child did not also exhibit chest indrawing
or a stridor).
The consequences of drug sellers’ failure to adequately ask about the child’s symptoms and
illness history extends beyond the respiratory infections: fever in children, for example, might be
caused by illnesses other than malaria (such as measles or other infections); these illnesses hence
need to be ruled out during the diagnostic process (therefore, fever is classified by the IMCI as
malaria only if the child does not have a stiff neck, runny nose, rush, cough, or red eyes). Yet,
drug sellers rarely asked the diagnostic questions required to rule out such alternative causes
for fever (measles, infections) or diarrhoea (dysentery, cholera) and took a leap of faith when
pronouncing their diagnosis; based on the information drug sellers had obtained, other illnesses
were equally plausible (if potentially less likely) causes. By not taking steps to confirm or rule
out these illness as potential causes of the symptoms, drug sellers hence revealed that these
illnesses would remain undiagnosed by them (or be, in fact, misdiagnosed) and be subsequently
inadequately treated; the quality of treatment and diagnosis by drug sellers would be lower when
also considering these illness conditions in this study. It is therefore important to remember
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that the analysis of the proportion of correct diagnoses presented in figure 2 simply displays
the proportion of interactions in which the stated diagnosis was correct, but does not consider
whether drug sellers arrived at this diagnosis methodologically after ruling out other potential
diagnoses or simply guessed.

3.3

Expenditure

On average, the majority of money spent by mystery shoppers on the treatments that drug
sellers recommended was wasted and only a small fraction of the total expenditure was spent
on drugs appropriate for the treatment of the illnesses they presented: across illness conditions,
mystery shoppers spent on average 9.2 Ghana Cedis (approximately USD 2.3) on the drugs
recommended by drug sellers; however, less than a quarter (24%, or GhC 2.2) of this expense fell
on drugs deemed appropriate and beneficial by medical guidelines, while a similar share (23%)
fell on drugs deemed harmful, and 46% (4.2 Ghana Cedis) fell on drugs deemed unnecessary
or not strictly. Tables 6 and 8 (in the following section) provide a detailed summary of the
expenditures on different types of drugs across illness conditions.
Table 6: Expenditure on drugs (mystery client visits)
combined

Fever

Diarrhoea

Cough

Pale child

Total expenditure

9.21

12.34

6.88

9.01

8.63

- on beneficial/adequate drugs

2.19

3.89

0.86

0.86

3.09

- on unnecessary drugs

4.20

5.71

0.60

6.07

4.59

- on harmful drugs

2.18

0.21

5.41

2.08

0.95

- on outdated antimalarials

0.64

2.53

0.00

0.00

0.00

299

76

77

71

75

Observations

Average expenditure in Ghana Cedis. Sample: interactions in which drugs were sold (with or
without referral) or the child was referred (without drugs sold). This covers 93% of actual
interactions.
Among all illness conditions, the share of expenditure on adequate drugs was highest for
malaria and anaemia (at 32% and 36% on average, respectively). Since the ACTs sold for the
treatment of malaria were relatively expensive (although cheaper alternatives existed), and were
commonly sold together with painkillers and occasionally vitamins, the total expenditure was
highest for the treatment of malaria. For anaemia, tonics with iron contents sufficiently high
to be effective were also relatively expensive, but tended to be less commonly sold; unnecessary
drugs (mostly vitamin tonics with little iron) largely accounted for the remainder of expenditure.
The situation was different for diarrhoea and respiratory infections, where adequate treatments accounted for an even smaller share of total expenditure (13% and 10%, respectively).
Treatment expenditure was lowest for diarrhoea among the four illnesses, as the two treatments
commonly sold (antibiotics and ORS) were both relatively cheap. Given their omnipresence
(sold in 86% of interactions), harmful antibiotics unsurprisingly also accounted for the lion’s
share (79%) of expenditure for diarrhoea. For respiratory infections, on the other hand, unnecessary drugs (mostly cough syrups) accounted for the lion’s share (at 67% of expenditure), while
the appropriate antibiotic treatment (amoxicillin) only accounted for 10% of expenditure as it
15

was rarely provided (in only 17% of interactions) and also relatively cheap.

4

Results: Knowledge and Competence

Knowledge of appropriate diagnostic and treatment procedures is a necessary condition for the
provision of adequate treatment; studying whether drug sellers have such knowledge is hence an
obvious starting point in exploring the reasons for the poor treatment practices of drug sellers.
To do so, this study collected data on drug sellers’ knowledge of treatment practices through
vignettes as described in section 2.4.2: surveyors visited drug sellers, identified themselves as
surveyors and - presenting scenarios of hypothetical clients with symptoms of illness identical to
those presented covertly by mystery clients - asked drug sellers to engage in a role play with them,
pretending the surveyor were the clients and the drug seller would subsequently interact with
the surveyor as they would with a client. As has previous research (REF1, REF2), drug sellers’
stated behaviours, the diagnosis and treatment drug sellers provided in the vignettes presented
to them by surveyors, are interpreted to showcase drug sellers’ competence when acting to the
best of their knowledge.

4.1

Treatments provided

Although some substantial differences between drug sellers’ actual and stated behaviour exist,
the quality of treatment provided was still poor overall. However, drug sellers were significantly
more likely to say they would refer the mother to a trained medical provider than to actually
do so during mystery client visits; furthermore, drug sellers provided better treatment for diarrhoea in hypothetical situations discussed during interviews than in actual interactions. Beyond
diarrhoea, differences in treatment quality for malaria, respiratory infections, and anaemia were
small.
Figure 3 and table 7 present and compare the treatments that drug sellers provided in actual
and stated interactions. Considering all four conditions jointly, drug sellers provide adequate
treatment (i.e. sell appropriate drugs or refer the child) in around one third (36%) of actual
(mystery shopper) interactions: in 31% of interactions drug sellers sold adequate drugs and in 5%
of interactions drug sellers referred the child. According to drug sellers’ self-reported behaviour,
however, adequate treatment is provided in almost two thirds of interactions (64%): in 40% of
hypothetical interactions (compared to 31% of actual interactions), drug sellers sold adequate
drugs, while in 23% of hypothetical interactions drug sellers referred the child (compared to 5%
of actual interactions).
Differences in the quality of treatment between actual and self-reported behaviour arise from
two sources: Firstly, drug sellers are significantly more likely to say they would refer a child
than to actually refer it (23% vs. 5%); this is the case for all illness conditions. Secondly,
drug sellers are significantly more likely to state that they would sell adequate drugs for the
treatment of diarrhoea than to actually do so in practice when secretly observed through mystery
shoppers (85% vs. 34%). In practice, drug sellers instead commonly (in 86% of interactions) sold
antibiotics for the treatment of diarrhoea, while they only stated doing so in 30% of vignettes.
Together, these two factors largely explain the observed differences in the quality of actual
and stated treatment, as (beyond referrals) differences between actual and reported treatment
practices were small for the other three illness conditions: when presenting symptoms of malaria,
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Table 7: Treatments provided
actual

stated

difference (se)

provided adequate treatment

0.31

0.40

0.10 (0.04)*

referred

0.05

0.23

0.18 (0.03)***

provided NEITHER adequate treatment NOR referral

0.64

0.36

-0.27 (0.04)***

sold harmful drugs

0.34

0.16

-0.18 (0.03)***

sold harmless drugs

0.64

0.55

-0.09 (0.03)**

provided adequate treatment (ACT)

0.46

0.46

-0.00 (0.08)

referred

0.01

0.10

0.08 (0.04)*

Overall: all conditions combined

Fever

provided NEITHER adequate treatment NOR referral
- of which: provided monotherapies
sold harmful drugs
sold harmless drugs
- of which: painkillers

0.53

0.44

-0.08 (0.08)

0.39

0.29

-0.10 (0.08)

0.04

0.03

-0.01 (0.03)

0.93

0.96

0.02 (0.04)

0.89

0.96

0.06 (0.04)

0.34

0.85

0.51 (0.07)***

0.18

0.77

0.59 (0.07)***

Diarrhoea
provided adequate treatment (ORS)
- and also provided zinc

0.22

0.19

-0.03 (0.07)

referred

- but also sold harmful drugs

0.00

0.03

0.03 (0.02)

provided NEITHER adequate treatment NOR referral

0.66

0.12

-0.54 (0.07)***

sold harmful drugs
- of which: antibiotics
sold harmless drugs

0.88

0.31

-0.57 (0.07)***

0.86

0.30

-0.56 (0.07)***

0.12

0.03

-0.09 (0.04)*

0.17

0.18

0.01 (0.06)

0.03

0.03

-0.00 (0.03)

Cough
provided adequate treatment (Amoxicillin)
- but also sold harmful drugs
referred

0.03

0.33

0.30 (0.06)***

provided NEITHER adequate treatment NOR referral

0.80

0.49

-0.31 (0.08)***

sold harmful drugs

0.30

0.12

-0.17 (0.07)*

0.94

0.74

-0.20 (0.06)***

1.00

0.93

-0.07 (0.03)*

sold harmless drugs
- of which: cough syrups
Pale Child
provided adequate treatment (Iron)

0.25

0.10

-0.15 (0.06)*

0.04

0.03

-0.01 (0.03)

referred

0.17

0.49

0.32 (0.07)***

provided NEITHER adequate treatment NOR referral

0.57

0.41

-0.17 (0.08)*

sold harmful drugs

0.15

0.19

0.04 (0.06)

sold harmless drugs

0.57

0.48

-0.10 (0.08)

299

288

- and also provided dewormer

Observations

Proportion of interactions. Sample: interactions in which drugs were sold (with or without
referral) or the child was referred (without drugs sold). This covers 93% of actual interactions
and 90% of stated interactions.
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1

Treatments provided by illness condition
0.03

.8

0.36
0.53

0.41

0.44

0.49

0.64

0.57

.6

0.66
0.80
0.23

0.10
0.85

.4

0.01

0.33

0.00

0.05

.2

proportion of interactions

0.12

0.46

0.40

0.17

0.49

0.46
0.34

0.31

0.03
0.18

0.25
0.10

0

0.17
actual stated

actual stated

actual stated

actual stated

actual stated

combined

Fever

Diarrhoea

Cough

Pale Child

treated adequately

referred

neither

Figure 3: Action taken by drug sellers by illness condition

drug sellers say they would sell ACTs in 46% of hypothetical interactions, while they actually
do so in 46% of actual interactions. This gap is similarly small when presenting symptoms of
acute respiratory infection (18% vs. 17%). For anaemia, stated treatment quality was in fact
slightly worse than actual treatment quality (10% vs. 25%), as drug sellers were more likely
to refer children in hypothetical interactions (even when they had treated them adequately in
actual interactions).

4.2

History-taking and diagnosis

Drug sellers’ history-taking and diagnosis were similarly poor in actual and hypothetical interactions: Compared to actual treatment practices, drug sellers did not ask more questions that
would help them to diagnose the child’s illness better. Figure 4 and the corresponding table
14 (in the appendix) provide a detailed overview of the questions that drug sellers asked for
the diagnosis of each condition. Across questions, there are no significant differences in the
proportion of drug sellers that ask a given question and that state that they would ask a given
question. Drug sellers appear to do exactly what they say they would do; suggesting that they
do not deem asking further questions in order to arrive at a diagnosis valuable, or that they do
not know which further questions to ask.

4.3

Expenditure

Hypothetical treatments cost roughly 20% less than actual treatments, as drug sellers were less
likely to sell unnecessary drugs and harmful drugs, resulting in reduced expenditures on these
18

General

fever: duration
sign of measles: cough
fever: runny nose
bacterial cause: abdom pain
bacterial cause: tenderness
bacterial cause: sores
sign of measles: red eyes
sign of measles: rash
fever: stiff neck
fever: measles in prev 3 months
bacterial cause: swelling & boils
bacterial cause: avoids limb

Pale Cough Diarrhoea

general: age
danger signs: vomits
danger signs: does not drink
general: see child
danger signs: convulsions
danger signs: unconsc./letharg.

Fever

Questions asked

diarrhoea: duration
diarrhoea: blood in stool
dehydration: drinks eagerly
dehydration: sunken eyes
dehydration: pinched skin slow
dehydration: restless & irritable
cough: duration
cough: breathing fast
cough: noisy breathing
cough: chest indrawing

actual

pale: where pale
pale: dewormed recently

stated

0

.2

.4

.6

.8

proportion of interactions in which drug seller asked question

Figure 4: Questions asked by drug sellers
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10

2.56

1.63
0.13

0.21
0.67

1.03
2.11

2.21

0.46
1.09

1.32

5.45

1.62

5.70
4.99

5

expenditure in GhC
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Expenditures on treatment by condition

4.27

3.71

5.34

3.84

5.76

4.13

1.47

4.49

2.45

0.08
0.60
0.87

0

2.23

6.07

1.79

3.36
1.33

0.87

1.87

actual stated

actual stated

actual stated

actual stated

actual stated

combined

Fever

Diarrhoea

Cough

Pale Child

adequate

harmless

harmful

monotherapies

Figure 5: Expenditure on treatment by condition

items. While differences in expenditure were small for the treatment of malaria and diarrhoea (5% and -8%, respectively), they were larger for the treatment of anaemia (-19%) and substantial
for diarrhoea (-51%). Figure 5 and table 8 provide a detailed overview of the expenditures
on treatment for different conditions. Since drug sellers were significantly more likely to refer
children in hypothetical interactions, average expenditures were calculated only for interactions
in which drugs were sold (this was the case for 90% of actual and 80% of stated interactions).
Reduced by 51% (GhC 3.53), differences in expenditure for the treatment of diarrhoea between actual and stated interactions were particularly noteworthy: while mystery clients spent
on average GhC 6.88, hypothetical clients in vignettes only spent GhC 3.34. The lower use of
(and subsequently lower expenditure on) antibiotics in hypothetical (compared to actual) interactions was the main driver of this reduction in expenditure: mystery clients spent on average
GhC 5.41 on antibiotics when seeking treatment for diarrhoea, while hypothetical clients in vignettes spent 73% less on antibiotics (GhC 1.47), as drug sellers were significantly less likely
to sell them when quizzed in hypothetical interactions. Conversely, expenditures on ORS and
zinc significantly increased in stated interactions (as drug sellers were significantly more likely
to provide them as treatment in vignettes), increasing by GhC 0.92 from GhC 0.86 to GhC 1.79.
However, as ORS and zinc are relatively cheap, this increase was too small to compensate for
the loss of revenue from selling fewer antibiotics in vignettes.
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Table 8: Expenditure on drugs: by illness conditions
actual

stated

difference (se)

9.43

7.72

-1.72 (0.44)***

- on beneficial/adequate drugs

2.24

2.45

0.21 (0.34)

- on unnecessary drugs

4.30

3.71

-0.58 (0.25)*

- on harmful drugs

2.23

1.09

-1.14 (0.25)***

- on outdated antimalarials

0.66

0.46

-0.20 (0.11)

12.34

11.70

-0.64 (0.89)

- on beneficial/adequate drugs

3.89

4.49

0.59 (0.84)

- on unnecessary drugs

5.71

5.45

-0.26 (0.54)

- on harmful drugs

0.21

0.13

-0.09 (0.15)

- on outdated antimalarials

2.53

1.63

-0.89 (0.49)

6.88

3.34

-3.53 (0.44)***

0.86

1.79

0.92 (0.18)***

- of which ORS

0.52

0.98

0.46 (0.12)***

- of which zinc

0.34

0.81

0.47 (0.10)***

- on unnecessary drugs

0.60

0.08

-0.52 (0.21)*

- on harmful drugs

5.41

1.47

-3.94 (0.45)***

5.12

1.43

-3.70 (0.44)***

9.14

8.41

-0.72 (0.87)

- on beneficial/adequate drugs

0.87

1.33

0.46 (0.43)

- on unnecessary drugs

6.16

5.76

-0.40 (0.49)

5.67

5.32

-0.35 (0.34)

2.11

1.32

-0.79 (0.66)

9.38

7.62

-1.76 (0.71)*

- on beneficial/adequate drugs

3.36

1.87

-1.49 (0.82)

- on unnecessary drugs

4.99

4.13

-0.86 (0.78)

4.93

3.91

-1.02 (0.76)

1.03

1.62

0.59 (0.50)

292

257

Overall: all conditions combined
Total expenditure

Fever
Total expenditure

Diarrhoea
Total expenditure
- on beneficial/adequate drugs

- of which antibiotics
Cough
Total expenditure

- of which cough syrup
- on harmful drugs
Pale Child
Total expenditure

- of which vitamins
- on harmful drugs
Observations

Average expenditure in Ghana Cedis. Sample: interactions in which drugs were sold (with or
without referral). This covers 90% of actual interactions and 80% of stated interactions.
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4.4

Discussion

Relatively minor differences between actual and stated behaviour indicate that drug sellers’
knowledge of appropriate treatment procedures is (with the exception of diarrhoea) low for the
illnesses studied. While drug sellers were more likely to refer a child in hypothetical situations
than to actually do so in practice, the treatments that drug sellers stated they would provide in
hypothetical situations were not better (and at roughly similar cost) than the treatments that
drug sellers actually did provide when observed covertly by mystery clients for three of the four
illnesses. This is an interesting finding in light of a recent literature on the know-do gap in
medical practice in developing countries (quote here) that has repeatedly found that in practice
providers may provide substantially worse treatment than they are capable of in theory: the
drug sellers studied in Ghana provided the best treatment they were capable of for malaria,
respiratory infections, and anaemia- if treatment quality was poor, then because drug sellers did
not know any better.
The situation is different for diarrhoea, however, where drug sellers in fact seemed to know
what the adequate treatment was: when asked in interviews, a large majority (85%) of drug
sellers stated that they would sell ORS and zinc when presented a child with diarrhoea (and
signs of dehydration). Yet, when their actual practice was covertly observed, only 34% of drug
sellers provided such treatment, while 86% of drug sellers sold antibiotics (compared to 30%
according to stated practice). Expenditures for the treatment of diarrhoea differed similarly
between actual and stated practices and were 51% lower in stated interactions compared to
actual interactions.
This difference between actual and stated behaviours leaves room for several (non-rival)
interpretations: firstly, although stating that ORS and zinc are the adequate treatment for
diarrhoea, drug sellers might believe antibiotics to be the more effective treatment, but not
admit this as they are legally not allowed to dispense antibiotics. Secondly, clients might so
commonly demand antibiotics for the treatment of diarrhoea, that drug sellers sell them in
anticipation of their clients’ demands, even to clients - such as the mystery shoppers - who
do not demand any particular treatment and although drug sellers know that antibiotics are
not the adequate treatment. Thirdly, ORS and zinc might simply be not sufficiently lucrative
for drug sellers (as the lower total cost of such treatment leaves less room for profit margins),
such that drug sellers resort to selling more expensive and profitable antibiotics instead, even
though they know the optimal treatment to be ORS and zinc. Economic incentives are then
the driving force of drug sellers’ behaviour, and the provision of knowledge to drug sellers would
not translate into a higher quality of treatment as drug sellers would find their profits reduced.
The following section hence investigates further whether drug sellers’ economic incentives might
impede the provision of better treatments- do drug sellers have economic incentives to provide
inferior treatments?

5

Results: Economic incentives

Drug sellers operate a business and live from its income (directly, if they are the owners, or
indirectly, if they are employed by the owner). Because, unlike other medical providers, they do
not charge a consultation fee or are paid for by the public, their principal income stems from the
sale of drugs. Profit considerations are hence a plausible factor affecting drug sellers’ dispensing
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decisions.
Buying drugs from wholesalers and retailing them to customers at higher prices, drug sellers
operate a simple business model, earning profits on every drug they sell.8 Profits vary across
drugs, and profit-maximizing behaviour may hence influence what drugs (and thereby what
quality of treatment) drug sellers provide, inducing them to sell more expensive, unnecessary, or
even wrong treatments in order to generate additional profits. When aiming to understand the
low quality of treatment provided by drug sellers, it is hence important to understand whether
economic incentives also might discourage drug sellers from providing adequate treatment.
The analysis is organised into three parts: in a first step, I present and discuss data on drug
sellers’ actual profits from treatment provision (as measured during mystery client visits). I then
analyse how providing the treatments indicated by the IMCI for each illness condition would
affect drug sellers’ profits as well as the expenditure to clients, taking as a benchmark for comparison the treatment currently provided by drug sellers. As the analysis reveals, drug sellers
would see their profit levels reduced when strictly adhering to treatment guidelines. However,
strict adherence to treatment guidelines might be an unnecessarily harsh benchmark: the provision of adequate treatment (without harmful drugs, but still potentially including unnecessary
drugs) might be a sufficient goal from a policy perspective. In the third part of the analysis
I hence ask whether - when also allowed to sell unnecessary but harmless drugs ? drug sellers
could provide adequate treatments without reducing their profits or the cost to clients. Finding
that such portfolios are indeed available, I conclude that financial incentives need not be an
impediment to adequate treatment of the childhood illnesses studied by drug sellers.

5.1

Profits from treatment provision

Drug sellers’ margins on drugs are substantial: across the four illness conditions, the average
treatment sold by drug sellers cost 9.43 Ghana Cedis, of which 4.28 Ghana Cedis (45%) were drug
sellers’ profits (as the average treatment cost 5.15 Ghana Cedis when procured from wholesalers).
Differences in profit margins across illness conditions were relatively small: with the exception
of diarrhoea (56%), margins were between 41% and 44%; absolute profits were also relatively
similar across illness conditions and ranged from GhC 3.85 (diarrhoea) to GhC 5.07 (malaria).
Tables 9 and 10 provide further information on drug sellers’ profits and client expenditures
when seeking treatment. Results are similar when also including observations in which drug
sellers referred the mother to the hospital without providing any treatment themselves (since
this rarely happened) and are reported in the tables 13 and 6).
8 Throughout the following discussion, the term “profit” refers to the difference between a drug’s wholesale
and retail price, which drug sellers retain when selling a drug to customers. It thereby does not account for costs
to the drug seller (i.e. capital and labour) which are fixed in the moment the client enters the drug store.
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Table 9: Profits from drugs: by illness condition
combined

Fever

Diarrhoea

Cough

Pale child

4.28

5.07

3.85

4.02

4.16

- from beneficial/adequate drugs

1.00

1.42

0.63

0.53

1.43

- from unnecessary drugs

1.88

2.57

0.31

2.53

2.20

- from harmful drugs

1.16

0.12

2.92

0.96

0.53

- from outdated antimalarials

0.25

0.96

0.00

0.00

0.00

292

76

77

70

69

Total profits

Observations

Average profits in Ghana Cedis. Sample: interactions in which drugs were sold (with or without
referral). This covers 90% of actual interactions and 80% of stated interactions.

Table 10: Expenditure on drugs: by illness condition
combined

Fever

Diarrhoea

Cough

Pale child

Total expenditure

9.43

12.34

6.88

9.14

9.38

- on beneficial/adequate drugs

2.24

3.89

0.86

0.87

3.36

- on unnecessary drugs

4.30

5.71

0.60

6.16

4.99

- on harmful drugs

2.23

0.21

5.41

2.11

1.03

- on outdated antimalarials

0.66

2.53

0.00

0.00

0.00

292

76

77

70

69

Observations

Average profits in Ghana Cedis. Sample: interactions in which drugs were sold (with or without
referral). This covers 90% of actual interactions and 80% of stated interactions.
Drugs not indicated by treatment guidelines accounted not only for a substantial part of expenditure, but also for a substantial share of profits: across illness conditions, unnecessary drugs
(mostly painkillers, cough syrups, and vitamin tonics) accounted for 46% of client expenditures
and 44% of drug seller profits. Harmful drugs (mostly antibiotics not indicated) accounted for
another 24% of client expenditures and 27% of drug seller profits. Overall, the sale of unnecessary and harmful drugs therefore yielded substantial financial benefits to drug sellers. The next
part of the analysis will hence investigate whether drug sellers could earn similar profits when
strictly following treatment guidelines.

5.2

Scenario 1: Strict adherence to treatment guidelines

IMCI treatment guidelines specify the appropriate drugs for the treatment of each illness condition: artemisinin combination therapy (ACT) for the treatment of malaria, oral rehydration
solution (ORS) and zinc for the treatment of diarrhoea, amoxicillin for the treatment of respiratory infections, and haematinic solution combined with dewormer for the treatment of anaemia.
If adhering strictly to treatment guidelines, drug sellers should sell these drugs only. In such a
scenario, the drug sellers’ profits are then the profit margins on appropriate drugs.
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Table 11: Expenditures and profits: IMCI-recommended treatments only
Fever

Diarrhoea

Cough

Pale child

Benchmark expenditure

12.34

6.88

9.14

9.38

Adequate drugs: total expenditure

12.33

4.09

4.36

10.00

Benchmark profits

5.07

3.85

4.02

4.16

Adequate drugs: total profits

6.80

2.61

2.67

4.53

76

77

70

69

Observations

Each column in the table summarises a portfolio of drugs constructed for the treatment of one
illness condition. Vertically, the table is split into two halves: the top half considers client expenditure and disaggregates this (for each portfolio) into spending on drugs prescribed by treatment
guidelines, on unnecessary drugs, and on harmful drugs; the bottom half of the table similarly
disaggregates drug seller’s profits into profits from drugs prescribed by treatment guidelines, from
unnecessary drugs, and from harmful drugs. The rows ‘benchmark expenditure’ and ‘benchmark
profits’ (both in red) display the clients’ average expenditure on drugs and the drug sellers’ average profits from the drugs sold for each illness condition as observed through mystery client
visits. Drug portfolios for each illness conditions are constructed so that they strictly follow the
IMCI guidelines, using the average prices (retail and wholesale) of each drug. The constructed
portfolios summarized in the table are as follows: Artemisinin Combination Therapy (SeternamL) for malaria; Oral Rehydration Solutions (3 packets; Dextrolite), Zinc tablets (1 blister of 10
tablets; Zintab) for diarrhoea; Amoxicillin (Letap) for respiratory infection; Haematinic Liquid
(Vitferon Syrup) and Dewormer (Tacizol) for anaemia.
Table 11 compares these profits to the profits that drug sellers earn under the status quo
as measured by mystery client visits. Using retail and wholesale price data for the drugs sold
by drug sellers during mystery client visits, the brand of drug yielding the highest profit while
not exceeding the benchmark expenditure was selected for each condition. The choice of brand
was only relevant for ACTs and haematinic liquids, where substantial price differences between
brands existed; for ORS, zinc, and dewormers, products of different brands had similar wholesale
and retail prices, and for amoxicillin the brand that was sold almost universally (in more than
80% of mystery client visits in which amoxicillin was sold) was chosen.9
Under strict adherence to the IMCI algorithm, drug sellers can hence treat malaria with ACT
and anaemia with haematinic liquids and dewormers without reducing their profits. In fact,
for malaria, profits are 34% (GhC 1.73) higher; for anaemia they are 8% (GhC 0.37) higher.
Expenditures to clients are similar for malaria, but are 7% (GhC 0.62) higher for anaemia.
However, by simply granting clients a GhC 0.5 (5%) discount on drugs for the treatment of
anaemia, drug sellers could reduce client expenditures to a level similar to the status quo, while
still earning profits similar to the status quo.10 Hence, it is hard to see how profit considerations
would prevent drug sellers from providing adequate treatment for malaria and anaemia. However,
when treating diarrhoea and respiratory infections strictly following IMCI guidelines, drug sellers’
9 The ACT chosen (Seternam-L produced by Senes Pharma) was of a common brand, encountered three times
during mystery client visits (the 39 ACTs purchased during mystery clients visits were of 12 different brands,
of which 6 brands were sold by drug sellers at least three times). The market for haematinic liquids was more
fragmented: the 17 haematinic liquids purchased during mystery client visits were of 14 different brands. The
brand included in the calculations (Vitferon Syrup by Ally Pharma) was encountered only once, but an alternative
brand (Alvite Iron Tonic by Bliss Pharma) with a wholesale price within 5% (GhC 0.2 more expensive) of Vitferon
could have been used instead, yielding similar results.
10 Granted a GhC 0.5 discount, client expenditure would be GhC 9.50 (compared to GhC 9.38 under the status
quo), while drug seller profits would be GhC 4.03 (compared to GhC 4.16 under the status quo).
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profits would be 31% and 34% lower; for these illness conditions, financial incentives might
therefore well impede the provision of better treatment.
Strict adherence to the IMCI treatment guidelines would hence require drug sellers to accept
lower profits (relative to the status quo) for two of the four illness conditions. Drug sellers placing
sufficient value on their clients’ health outcomes (relative to their own profits) might be willing to
do so, but without sufficient levels of altruism among drug sellers, improvements in drug sellers’
knowledge of treatment guidelines would not achieve strict adherence of drug sellers to treatment
guidelines. However, such strict adherence to the treatment guidelines might be an unnecessarily
demanding benchmark in the first place: a policy-maker might simply be interested in whether
drug sellers have financial (dis-)incentives to providing adequate treatment, while still allowing
drug sellers to sell unnecessary drugs.

5.3

Scenario 2: Provision of adequate treatment

Pareto-improvements raising the quality of treatment need to fulfil three criteria: (1) the quality
of treatment provided needs to be higher compared to the status quo (2) without reducing drug
sellers’ profits or (3) increasing the cost of treatment. Pareto-improvements are hence incentivecompatible: drug sellers would not see their profits reduced and would hence be willing to sell
such pareto-superior portfolios of drugs to clients, while clients would not see their expense
increased and would hence be willing to buy such a portfolio (if, as assumed here, they do not
believe it to be less effective than the status quo).
A simple way to ask whether financial incentives are impediments to the provision of better
treatment by drug sellers is hence to test whether portfolios of drugs for each illness condition
could be constructed that (1) include the adequate drug(s) for the treatment of each illness
condition (without including harmful drugs) and (2) are at least as profitable to drug sellers (as
the status quo) while (3) not costing more to clients (than the status quo). If such portfolios
can indeed be constructed of drugs commonly available to drug sellers (using the average market
price of each drug), then financial incentives are no impediments to adequate treatment.
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Table 12: Expenditures and profits: adequate treatments
Fever

Diarrhoea

Cough

Pale child

Benchmark expenditure

12.34

6.88

9.14

9.38

Adequate drugs: total expenditure

12.33

6.80

9.22

9.50

- on beneficial/adequate drugs

7.71

4.09

4.36

9.50

- on unnecessary drugs

4.62

2.71

4.86

0.00

Benchmark profits

5.07

3.85

4.02

4.16

Adequate drugs: total profits

5.06

3.81

5.77

4.03

- from beneficial/adequate drugs

2.21

2.61

2.67

4.03

- from unnecessary drugs

2.85

1.20

3.10

0.00

76

77

70

69

Observations

As in the previous table, each column summarises a portfolio of drugs constructed for the treatment of one illness condition. Drug portfolios for each illness conditions are constructed such
that they include the adequate treatment and - if necessary to achieve benchmark profits - further harmless drugs, without exceeding the benchmark expenditure, using the average price (retail
and wholesale) of each drug. The constructed portfolios summarized in the table are as follows.
Artemisinin Combination Therapy (Shal’Artem) and Paracetamol (Letamol) as well as 1/5 Multivitamin Tonic (Letavit; to be sold to every fifth client) for malaria; Oral Rehydration Solutions
(3 packets; Dextrolite), Zinc tablets (1 blister of 10 tablets; Zintab) and Multivitamin Tonic
(Letavit) for diarrhoea; Amoxicillin (Letap) and Cough Syrup (Child Care Cough and Cold) for
respiratory infection; Haematinic Liquid (Vitferon Syrup) and Dewormer (Tacizol) for anaemia.
Table 12 provides evidence that such portfolios are indeed possible. For each illness condition, a portfolio of several drugs can be found that includes the drug prescribed by treatment
guidelines and only includes harmless drugs otherwise.11 A common ACT12 in combination with
paracetamol and vitamins (to be sold in 20% of interactions) is a pareto-superior drug portfolio
for the treatment of malaria; Oral Rehydration Solution (3 packets) in combination with zinc
tablets and vitamins (for the treatment of diarrhoea) and Amoxicillin in combination with a
harmless cough syrup (for the treatment of respiratory infections) are similarly pareto-superior
drug portfolios. For anaemia, no unnecessary drugs need to be sold in addition to recommended
drugs, as drug sellers can achieve profits levels similar to the status quo by selling by selling
adequate drugs only.13
Financial incentives are hence no impediment to the provision of better treatment by drug
sellers. Drug sellers can provide adequate treatment (following treatment guidelines) for all childhood illness conditions without reducing their profits or increasing client expenditure relative to
11 As in the previous scenario, calculations include a GhC 0.5 discount on the drugs sold for the treatment
for anaemia, as well as a GhC 1.0 discount on drugs sold for the treatment of diarrhoea, in order to keep client
expenditures within the same level as observed during mystery client visits. Drug sellers’ profits are at similar
levels as observed during mystery client visits even when granting such discounts.
12 The ACT chosen (Shal’Artem produced by Shalina) was, encountered seven times, the most commonly
purchased brand during mystery client visits.
13 As drug sellers’ profits are GhC 0.04 lower for the treatment of diarrhoea and GhC 0.13 lower for the treatment
of anaemia (while they are GhC 1.75 higher for the treatment of respiratory infections), this analysis assumes
that drug sellers would be willing to forego a minimal fraction of profits to provide better treatment for these two
illnesses. Similarly, as clients’ expenditures are GhC 0.08 higher for the treatment of respiratory infections and
GhC 0.12 higher for the treatment of anaemia (while they are GhC 0.08 lower for the treatment of diarrhoea and
GhC 0.01 lower for the treatment of malaria), this analysis also assumes that clients would be willing to incur a
minimal increase in expenditure to obtain adequate treatment for these two illnesses.
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the status quo.

6

Summary and Conclusion

Pneumonia, diarrhoea, and malaria are infectious diseases which are relatively easy to diagnose
and to treat. Yet, they are the deadliest childhood diseases in sub-Saharan Africa, accounting
for 44% of deaths of under-five children (Liu et al., 2012). Across many developing countries,
private pharmacists and chemical/drug sellers are important sources of treatment for diseases,
as trained medical providers are often not consulted in case of illness (Sudhinaraset et al., 2013;
Peters and Bloom, 2012). However, surprisingly little is known about the quality of medical
care that drug sellers provide for childhood illness and about the determinants of this quality. I
hence (1) provide empirical evidence on the quality of diagnosis and treatment that drug sellers
provide for common childhood illness conditions, (2) study the extent to which drug sellers have
knowledge of appropriate diagnostic and treatment procedures, and (3) investigate to which
extent adverse financial incentives prevent drug sellers’ from providing adequate treatment. To
do so, an original dataset on drug sellers’ treatment practices, knowledge, and financial incentives
was collected in Northern Ghana.
The quality of treatment for childhood illness that drug sellers provide was overwhelmingly
inadequate and violated treatment guidelines; when selling drugs, drug sellers were twice as likely
to sell inadequate or harmful drugs as to sell the drugs recommended by treatment guidelines.
However, substantial differences existed across illness conditions. Knowledge was found to be
a principal bottleneck to better treatment for three of the four illness conditions, although
some significant differences between drug sellers’ self-reported and actual treatment practices
existed: when drug sellers were asked (rather than secretly observed) how they would treat a
child presenting symptoms of one of the four illness conditions, drug sellers were more likely to
refer the child to a formal provider for all illness conditions and provided substantially better
treatment for diarrhoea. However, for the remaining three illness conditions - malaria, respiratory
infections, and anaemia - drug sellers did not provide better treatment. Financial incentives do
not impede the provision of better treatments: for each illness conditions, drug sellers could sell
bundles of drugs to clients, which would provide adequate treatment to the child, while still
yielding similar profits to drug sellers and not costing more to clients as the largely inadequate
treatments currently sold.
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Appendix: Additional tables
Table 13: Profits from drugs: combined including referrals
combined

Fever

Diarrhoea

Cough

Pale child

4.18

5.07

3.85

3.96

3.83

- from beneficial/adequate drugs

0.98

1.42

0.63

0.52

1.32

- from unnecessary drugs

1.83

2.57

0.31

2.49

2.02

- from harmful drugs

1.13

0.12

2.92

0.95

0.49

- from outdated antimalarials

0.24

0.96

0.00

0.00

0.00

299

76

77

71

75

Total profits

Observations

Profits in Ghana Cedis. Sample: observations in which drugs were sold (with or without referral
of the child) or the child was referred (without drugs sold). This covers 92% (actual) of observations. The only observations excluded are if the drug seller was out of stock, refused to proceed
without seeing the child, or was not around.
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Table 14: Questions asked: combined
actual

stated

difference (se)

0.09

0.19

-0.10 (0.04)*

general: age

0.88

0.83

0.05 (0.04)

danger signs: vomits

0.30

0.26

0.04 (0.04)

danger signs: does not drink

0.16

0.09

0.07 (0.03)*

danger signs: convulsions

0.02

0.04

-0.02 (0.02)

danger signs: unconsc./letharg.

0.00

0.03

-0.02 (0.01)

fever: duration

0.53

0.56

-0.03 (0.08)

sign of measles: cough

0.12

0.06

0.06 (0.05)

fever: runny nose

0.12

0.03

0.09 (0.04)*

bacterial cause: abdom pain

0.03

0.01

0.01 (0.02)

bacterial cause: tenderness

0.01

0.00

0.01 (0.01)

bacterial cause: sores

0.01

0.01

-0.00 (0.02)

sign of measles: red eyes

0.00

0.04

-0.04 (0.02)

sign of measles: rash

0.00

0.00

0.00 (0.00)

fever: stiff neck

0.00

0.01

-0.01 (0.01)

fever: measles in prev 3 months

0.00

0.01

-0.01 (0.01)

bacterial cause: swelling & boils

0.00

0.00

0.00 (0.00)

bacterial cause: avoids limb

0.00

0.00

0.00 (0.00)

diarrhoea: duration

0.52

0.55

-0.03 (0.08)

diarrhoea: blood in stool

0.14

0.16

-0.02 (0.06)

dehydration: drinks eagerly

0.10

0.05

0.05 (0.04)

dehydration: sunken eyes

0.05

0.11

-0.06 (0.04)

dehydration: pinched skin slow

0.01

0.07

-0.05 (0.03)

dehydration: restless & irritable

0.00

0.07

-0.07 (0.03)*

cough: duration

0.44

0.53

-0.09 (0.09)

cough: breathing fast

0.21

0.20

0.01 (0.07)

cough: noisy breathing

0.20

0.07

0.13 (0.06)*

cough: chest indrawing

0.00

0.07

-0.07 (0.03)*

pale: where pale

0.61

0.50

0.11 (0.19)

pale: dewormed recently

0.22

0.08

0.14 (0.07)*

292

257

Seeing the child
general: see child
General questions

Fever-specific questions

Diarrhoea-specific questions

Cough-specific questions

Pale-specific questions

Observations

33 in which drugs were sold (with or without
Number of questions asked. Sample: observations
referral of the child). This covers 91% (actual) and 87% (stated) of observations, respectively.

