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Abstract

Background: Artemisinin-based combination therapy (ACT) is recommended as the first-line anti-malarial treatment
strategy in sub-Saharan African countries. WHO policy recommends parasitological confirmation by microscopy or
rapid diagnostic test (RDT) in all cases of suspected malaria prior to treatment. Gaps remain in understanding the
factors that influence patient treatment-seeking behaviour and anti-malarial drug purchase decisions in the private
sector. The objective of this study was to identify patient treatment-seeking behaviour in Ghana, Kenya, Nigeria, Tanza-
nia, and Uganda.

Methods: Face-to-face patient interviews were conducted at a total of 208 randomly selected retail outlets in five
countries. At each outlet, exit interviews were conducted with five patients who indicated they had come seeking
anti-malarial treatment. The questionnaire was anonymous and standardized in the five countries and collected data
on different factors, including socio-demographic characteristics, history of illness, diagnostic practices (i.e. micros-
copy or RDT), prescription practices and treatment purchase. The price paid for the treatment was also collected from
the outlet vendor.

Results: A total of 994 patients were included from the five countries. Location of malaria diagnosis was significantly
different in the five countries. A total of 484 blood diagnostic tests were performed, (72.3% with microscopy and
27.7% with RDT). ACTs were purchased by 72.5% of patients who had undergone blood testing and 86.5% of patients
without a blood test, regardless of whether the test result was positive or negative (p < 10™4. A total of 537 patients
(53.4%) had an anti-malarial drug prescription, of which 82.9% were prescriptions for an ACT. There were significant
differences in prescriptions by country. A total of 923 patients (92.9%) purchased anti-malarial drugs in an outlet,
including 79.1% of patients purchasing an ACT drug: 98.0% in Ghana, 90.5% in Kenya, 80.4% in Nigeria, 69.2% in Tanza-
nia, and 57.7% in Uganda (p < 10™%). Having a drug prescription was not a significant predictive factor associated with
an ACT drug purchase (except in Kenya). The number of ACT drugs purchased with a prescription was greater than
the number purchased without a prescription in Kenya, Nigeria and Tanzania.

Conclusions: This study highlights differences in drug prescription and purchase patterns in five sub-Saharan African
countries. The private sector is playing an increasingly important role in fever case management in sub-Saharan Africa.
Understanding the characteristics of private retail outlets and the role they play in providing anti-malaria drugs may
support the design of effective malaria interventions.
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Background

Over the past decade there has been a renewed interest
in research on malaria and innovations to tackle the dis-
ease, including diagnostic methods, drugs and the devel-
opment of control measures [1]. Although reported cases
of malaria decreased by 34% in Africa between 2000
and 2013 [2], the disease continues to be a major public
health problem globally. Approximately 214 million cases
of malaria occur annually and 3.2 billion people are at
risk of infection [3]. In 2015, around 438,000 deaths were
attributed to malaria, with an estimated 90% of these
deaths reported in sub-Saharan African countries [4].

In 2006, the World Health Organization (WHO) rec-
ommended the first-line use of artemisinin-based com-
bination therapy (ACT) to address the resistance of
Plasmodium falciparum to monotherapy, and to improve
malaria treatment outcomes [5, 6]. ACT has become a
mainstay of malaria treatment because of its high efficacy
and potential to delay the development of anti-malarial
resistance [7]. Efficacy and effectiveness studies have
shown that ACT treatment enables a recovery rate of over
90% and it is also generally well tolerated [8—10]. ACT
is therefore recommended as the first-line anti-malarial
treatment strategy in most regions of sub-Saharan Africa
[5, 6], although several country-specific studies that
focused on ACT supply have found lower availability of
ACT and higher availability of monotherapy in both the
public and private sector in sub-Saharan Africa [11-13].

In 2010, the WHO instituted a policy recommending par-
asitological confirmation by microscopy or rapid diagnostic
test (RDT) in all cases of suspected malaria prior to treat-
ment, where diagnostic testing is accessible [6], Because
the rate between ‘presumptive’ and ‘actual’ parasitological
malaria cases can range between 10 and 60% depending on
the season, age of patients and transmission area, correct
diagnosis of the disease is essential to achieving success-
ful malaria outcomes [14, 15]. Presumptive treatment can
accelerate the emergence of parasite resistance and result
in non-malarial fevers being treated incorrectly with costly
ACT, endangering patient life and quality of care [16].

In most low and middle-income countries access to
healthcare for malaria is a key factor in effective disease
management, with the private sector representing the
majority of service delivery points for malaria treatment
[17, 18]. In sub-Saharan Africa, the majority of treatment
for malaria is sought outside of the home and outside of
the public sector health services. The private providers
comprise a wide range of facilities, ranging from health
facilities with qualified physicians and nurses, and regis-
tered pharmacists, to more general types of retail outlets
that often have little or no formal health-related training
[19-21]. In many countries, these private retail outlets are
often the first, and only, source of malaria treatment [22].
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Existing research on the anti-malarial market is typi-
cally limited in geographical and country scope. Gaps
still remain in understanding the individual factors that
influence patient treatment-seeking behaviour and anti-
malarial drug purchase decisions. Understanding these
factors are essential for developing and implementing
better malaria management policies and plans. Further-
more, it is expected that improving healthcare access
through both public and private sectors will lead to
improvements in the diagnosis and treatment of fevers,
regardless of whether or not they are due to malaria or
another medical condition.

The objective of this study was to identify patient
treatment-seeking behaviour in Ghana, Kenya, Nige-
ria, Tanzania, and Uganda. Data were collected through
nationally representative surveys and included history of
illness, diagnostic practices, prescription practices, and
drug purchase patterns.

Methods

Study sites and sampling strategy

In 2010, in order to address the need for increased
access to ACT in both the private and public sector, the
Global Fund to Fight AIDS, Tuberculosis and Malaria
established the Affordable Medicines Facility-malaria
(AMFm). This programme negotiates reduced pricing
with ACT manufacturers that provide quality-assured
ACT (QAACT) by agreeing to a significant co-payment.
AMFm aimed to increase affordability, availability, and
use of QAACT in order to crowd out artemisinin mono-
therapies. AMFm pilot programmes were implemented
in eight countries (Cambodia, Ghana, Kenya, Madagas-
car, Niger, Nigeria, Tanzania and Uganda) [18]. Between
April and May 2012, Axios International conducted a
study to assess the anti-malarial stock and purchase pat-
terns at private pharmaceutical outlets in five Affordable
Medicines Facility-malaria (AMFm) Phase 1 countries:
Ghana, Kenya, Nigeria, Tanzania, and Uganda [23].
These five countries were a subset of the eight countries
that participate in AMFm and were selected for inclu-
sion because Axios International had partnerships with
institutions within them that allowed us to implement
and conduct the study in the field. Information regarding
private outlets that were recipients of AMFm products is
available from several sources, including Novartis Inter-
national AG, the Global Fund to Fight AIDS, Tuberculo-
sis and Malaria, Population Services International, and
in-country distributors [23]. All registered categories of
outlets in the private sector were included in the study:
private pharmacies, drugs shops, private health facili-
ties and patent medicine vendors (especially in Nigeria).
An extensive sampling frame of outlets that are pri-
mary recipients of AMFm products in each country was
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compiled. From this list, approximately 80 outlets per
country were selected using random sampling. In order
to obtain a set of outlets that were not primary recipients
of AMFm products, approximately 20 outlets per country
not appearing on the AMFm recipient list were selected
by convenience sampling. After examining geographic
characteristics of the 100 outlets selected per country, it
was determined that the majority were located in urban
or semi-urban areas. To better understand the impact of
AMFm in rural areas, an additional 20 rural outlets per
country were selected. For the sampling of rural outlets,
two districts per country were chosen at random from
among all districts containing urban outlets that are pri-
mary recipients of AMFm products. From each of these
districts, convenience and snowball sampling were used
to select ten rural outlets, giving a total of 120 outlets per
country in Ghana, Nigeria and Tanzania, and 119 outlets
per country in Kenya and Uganda [23].

With the objective of assessing patient malaria history
and patient treatment-seeking behaviour, a second sur-
vey was conducted in the same five countries between
September and November 2013. The outlets selected in
the first study (April-May 2012) were re-sampled in the
second survey. In this second study, an additional area
of research on patient treatment-seeking behaviour was
added to the research on anti-malarial stock and purchase
patterns in the outlets. Between 40 and 45 outlets per
country were randomly selected for patient interviews
from the sample of 119 and 120 outlets initially selected
in the five countries. There was no link between data col-
lected in the outlets and data collected from the patients.
Exit interviews were conducted with five patients at each
outlet who indicated they had come seeking anti-malarial
treatment. A sampling interval of three was used, so that
interviews were performed with every third patient who
indicated that he/she had come to the outlet seeking anti-
malarial treatment. This continued until a total of five
patients was reached at each outlet.

Data collection

Axios International undertook a 2-day training session
with data collection field workers, focusing on sampling
procedures and questionnaire administration. Field
workers were provided with a list of selected clusters
and maps that illustrated their administrative bounda-
ries. Participants were eligible for interview if they were
seeking anti-malarial treatment. The questionnaire was
anonymous, and was structured and standardized for
the five countries. It was pre-tested and validated in each
country before data collection. The face-to-face inter-
views were conducted in the appropriate local language.
All participants in the study were informed of the volun-
tary nature of participation and the confidentiality of data
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collection. All participants were requested to provide
verbal informed consent prior to the interviews.

The questionnaire collected data across a range of fac-
tors, including: (a) socio-demographic characteristics (age,
gender); (b) history of illness (fever and number of days of
fever); (c) diagnostic practices (location of malaria diag-
nosis, type of malaria blood test diagnosis, i.e. microscopy
or RDT); (d) prescription practices (did the patient have/
not have an anti-malarial drug prescribed by a healthcare
worker, type of anti-malarial drug prescription in generic
name); and, (e) purchase decision (was the treatment pur-
chased/not purchased) and the reason for the purchase
decision. The price paid for the treatment was collected
from the outlet vendor where the patient purchased the
treatment, and was recorded in the national currency. This
price was then later converted into US dollars (US$) and
average and median prices were calculated.

Statistical analysis

Descriptive statistics are given as means with their stand-
ard deviation (SD) and median for continuous variables
and percentages for categorical variables. Chi square
test for qualitative data was used. ANOVA test was used
for comparisons of three and more quantitative vari-
ables. The concordance between the drugs prescribed
and drugs purchased was tested using Kappa test. Vari-
ables with p < 0.20 from the univariate analysis were
introduced into two logistic regression models in order
to evaluate factors associated with availability of malaria
drug prescription and to identify factors associated with
ACT drug purchases in each country. Adjusted odds
ratio (AOR) and 95% confidence interval (CI) were cal-
culated. Associations were considered statistically sig-
nificant when p < 0.05. Statistical analysis was conducted
using Stata 11.0 software package (StatCorp, TX, USA).

Ethics statement

Participation in this study was voluntary, with all par-
ticipants providing oral informed consent prior to the
interviews. All information was collected anonymously
and used solely for research purposes. The Western Insti-
tutional Review Board (WIRB) approved the research
(#1-904491-1).

Results

A total of 994 patients were included from the five coun-
tries: 199 patients in 45 outlets in Ghana, 195 (41 out-
lets) in Kenya, 200 patients (40 outlets) in Nigeria, 200
patients (41 outlets) in Tanzania, and 200 patients (41
outlets) in Uganda. In the five countries, the overall ratio
of men to women (M:W) was 1.35. The overall mean
age was 26.8 years (SD = 15.6) with a significant differ-
ence across the five countries: 32.2 years (SD = 13.9) in
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Ghana, 27.7 (SD = 16.7) in Kenya, 23.7 (SD = 14.1) in
Nigeria, 27.1 (SD = 18.4) and 21.0 (SD = 15.4) in Tanza-
nia and 21.0 (SD = 15.5) in Uganda (p < 107%).

Table 1 describes the baseline characteristics of the
patients included in the five countries. Location of
malaria diagnosis was significantly different in the five
countries: 83.4% of patients in Ghana were self-diag-
nosed whereas 95.5% of patients in Tanzania had a blood
diagnostic test and 78.9% in Uganda were diagnosed in a
health facility. In Ghana 3.5% of patients had a blood test
(100% microscopy), 50.8% in Kenya (67.1% microscopy),
38.0% in Nigeria (65.2% microscopy tests), 95.5% in Tan-
zania (57.6% microscopy) and 84.5% in Uganda (71.7%
microscopy) (p < 107%). In total, 484 blood diagnostic
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tests were performed, including 315 microscopy tests
(72.3%) and 169 RDTs; these blood diagnostic tests were
not performed in the outlets at which patients purchased
anti-malarial drugs. Of the 484 patients who underwent
blood diagnostic testing, 92.3% tested positive.

A total of 531 patients had an anti-malarial drug pre-
scription (Ghana 17.6%, Kenya 45.1%, Nigeria 34%,
Tanzania 90.0%, and Uganda 80.0%) (p < 10~%). The con-
cordance between anti-malarial drug prescription and
anti-malarial drug purchased was 0.86 in Ghana, 0.87
in Kenya, 0.90 in Nigeria, 0.84 in Tanzania, and 0.91 in
Uganda (p < 107%).

Table 2 compares the characteristics of patients
with and without an anti-malarial prescription in each

Table 1 Baseline characteristics of patients by country 2013 (N = 994)

Ghana (n = 199)

Kenya (n =195) Nigeria (n =200) Tanzania(n=200) Uganda (n=200) p

Patient characteristics

Sex ratio MW 0.69 1.1
Age (years)
<5 174 14.2
6-16 10.6 17.0
>17 720 68.8
History of illness
Presence of fever before attending 985 90.0
outlet
Mean days with fever (SD) 26(29) 25(1.5)
Location of malaria diagnosis
Self-diagnosis 834 355
Health facility 15.6 49.2
Pharmacy/drug shop 1.0 13.7
Other 0 1.6
Diagnosis practices
Blood test diagnostic 35 50.8
Type of blood test
Number 6 73
Rapid diagnostic test 0 329
Microscopy 100 67.1
Positive blood test 100 85.8
Drug purchased? 100 90.0
ACT purchased? 100 96.6
Antimalarial drug prescription and drug purchased
Drug prescribed 176 45.1
Drug purchased 100 86.7
Outlet characteristics
Type of outlet
Pharmacy 88.0 100
Drug shop 6.8 0
Private health facility 5.2 0
Patent medicine vendor 0 0

0.94 0.96 0.82 0.17
116 124 13.1

133 189 231 001

75.1 68.7 638

100 82.0 96.0 p<107
34(1.8) 202 4.1(5.0) p<107
385 20 13

39.5 95.5 789 p<107
200 25 93

20 0 0.5

380 95.0 845 p<107
69 184 152

348 424 283 p<107
652 576 717

944 91.1 9.4 0.02
208 927 9.5 0.69
88.4 69.7 556 p<107*
340 90.0 80.0 p<107
920 920 9.5 p<107*
246 87.5 225

75 0 180 p<107*
50 125 59.5

629 0 0

? Among patient blood diagnosis tested
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country. The overall median price of anti-malarial drugs
purchased was US$3.00 in patients with a prescription
and US$2.80 in patients without a prescription (p = 0.09).
Table 3 summarizes, the predictive independent factors
significantly associated with anti-malarial drug prescrip-
tion after logistic regressions fitted by country.

Among the 531 patients with an anti-malarial prescrip-
tion (53.4% of all patients interviewed), 440 (82.9%) had
an ACT prescription: 96.9% in Ghana, 97.8% in Kenya,

Table 3 Determinants associated with having a pre-
scription in the five countries 2013 (logistic regression)
(N =994)

AOR 95% Cl p
Ghana
Price of drug purchased 038 0.15-0.94 0.04
Age (years)
>17 1.0
6-16 251 0.40-11.50 037
<5 56.8 5.67-89.9 <107
Mean day of fever 1.10 091-132 0.31
Kenya
Price of drug purchased 1.10 0.98-1.24 0.12
Age (years)
>17 1.0
6-16 540 1.97-14.83 0.001
<5 263 1.09-6.38 0.03
Presence of fever
No 1.0
Yes 579 0.40-9.34 0.20
Nigeria
Price of drug purchased 1.22 1.02-1.45 0.01
Age (years)
>17 10
6-16 1.75 0.64-4.77 0.28
<5 359 1.48-8.70 0.005
Mean day of fever 133 1.10-1.61 0.02
Tanzania
Price of drug purchased 1.10 0.66-1.37 042
Age (years)
>17 1.0
6-16 1.22 0.14-10.83 0.86
<5 1.15 0.28-4.76 0.84
Mean day of fever 0.79 0.66-0.94 0.01
Uganda
Price of drug purchased 093 0.79-1.09 0.38
Age (years)
>17 10
6-16 140 043-4.51 0.38
<5 0.98 041-2.35 0.98
Mean day of fever 1.07 0.95-1.20 027
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91.0% in Nigeria, 75.9% in Tanzania, and 61.8% in Uganda
had an ACT drug prescription (p < 107%).

A total of 923 patients (92.9%) purchased anti-malarial
drugs, and a comparison of the characteristics of patients
purchasing ACT or non-ACT drugs is shown in Table 4.
Of the 923 patients who purchased anti-malarial drugs,
a total of 730 patients (79.1%) purchased an ACT drug
(98.0% in Ghana, 90.5% in Kenya, 80.4% in Nigeria, 69.2%
in Tanzania, and 57.7% in Uganda) (p < 10~%). There were
71 patients (7.1%) who did not purchase an anti-malar-
ial drug, of which 54.4% had a blood diagnosis test and
56.9% did not (p = 0.69). Among the 71 patients (7.1%)
who did not purchase an anti-malarial treatment, the
primary reason given was: (a) the price was too high (31
patients, 43.7%); (b) the prescribed drug was not avail-
able (25 patients, 35.2%); (c) the pharmacist reported that
the patient did not have malaria (five patients, 7.0%); and,
(d) other reasons (ten patients, 14.1%). ACTs were pur-
chased by 72.5% of patients who had undergone blood
testing and 86.5% of patients without a blood test, regard-
less of whether the test result was positive or negative
(p < 107%). Among the 484 patients with a blood diagno-
sis test, 86.1% of patients testing negative and 92.7% of
patients testing positive purchased an anti-malarial drug
(p =0.15).

The results of multivariate analysis of predictive fac-
tors associated with ACT drug purchases are shown in
Table 5. The first logistic regression, which included the
countries as independent variables, found that country,
gender, age, type of outlet, presence of fever, and price of
drugs purchased were significant predictors of ACT drug
purchasing. Having a drug prescription was not signifi-
cantly associated with an ACT drug purchase, with the
exception of Kenya.

Table 6 presents a comparison by country of the
median prices of ACT drugs purchased with or without
a prescription. The price of ACT drugs purchased with
a prescription was higher than ACT drugs purchased
without a prescription in Kenya (4+US$1.96), Nigeria
(+US$0.04) and Tanzania (+US$1.41).

Discussion

This paper presents standardized, nationally representa-
tive data on treatment-seeking behaviour for anti-malar-
ial drugs across Ghana, Kenya, Nigeria, Tanzania, and
Uganda in 2013. The findings of this study highlight the
important role that private sector outlets play in meeting
demand for anti-malarial drugs, including WHO-recom-
mended ACT. Of the 994 patients interviewed at private
retail outlets in this study, 92.9% purchased anti-malarial
medicines, and 79.1% of these patients purchased ACT
drugs. It should be noted that purchase of anti-malar-
ial drugs was not dependent on the patient having a
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Table 5 Predictive factors of ACT drugs purchased according to the country, 2013 (logistic regression) (N = 923)

AOR 95% Cl p
4 countries
Country
Kenya 1.0
Nigeria 043 0.18-1.01 0.05
Tanzania 0.18 0.09-0.39 <107
Uganda 0.12 0.05-0.28 <107
Sex
Women 1.0
Men 0.66 0.46-0.96 0.03
Age (years)
>17 1.0
6-16 239 1.18-4.81 0.01
<5 1.65 1.02-2.68 0.03
Have a prescription
No 1.0
Yes 1.01 0.63-1.61 0.98
Price of drug purchased 123 1.12-135 <107
Type of outlet
Other 1.0
Pharmacy 1.73 1.01-2.96 0.04
Presence of fever
No 1.0
Yes 2.74 1.37-5.50 0.005
AOR 95% Cl p
Kenya
Sex 1.67
Women 1.06 0.32-4.46 093
Men
Age (years)
>17 1.0
6-16 148 0.16-13.0 0.21
<5 2.26 0.26-17.2 0.03
Have a prescription
No 1.0
Yes 5.68 1.18-273 0.003
Price of purchased drug 0.91 0.81-1.00 0.07
Nigeria
Sex 1.68 1.25-2.26 0.0006
Women 1.0
Men 157
Age (years) 0.69-3.54 0.28
>17 1.0
6-16 5.10 0.63-238 0.13
<5 2.25 0.67-7.59 0.19
Have a prescription
No 1.0
Yes 1.59 0.60-4.20 0.35

Price of drug purchased 1.73 1.28-2.34 0.0004
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Table 5 continued

AOR 95% ClI p

Type of outlet

Other 1.0

Pharmacy 1.50 0.49-4.60 047

Tanzania

Sex

Women 1.0

Men 0.40 0.20-0.82 0.01
Age (years)

>17 1.0

6-16 243 0.62-9.63 0.20

<5 427 1.37-13.34 0.01
Have a prescription

No 1.0

Yes 0.73 0.21-2.58 0.63
Price of drug purchased 1.19 1.04-1.35 0.01
Type of outlet

Other 1.0

Pharmacy 0.51 0.15-1.79 0.29
Presence of fever

No 1.0

Yes 3.14 1.22-8.04 0.02

Uganda

Sex

Women 1.0

Men 0.65 0.31-1.40 0.65
Age (years)

>17 1.0

6-16 1.82 0.56-5.94 032

<5 0.74 0.31-1.76 049
Have a prescription

No 1.0

Yes 0.59 0.23-1.53 0.38
Price of drug purchased 1.95 1.59-2.40 <107
Type of outlet

Other 1.0

Pharmacy 1.95 0.68-5.58 0.21
Presence of fever

No 1.0

Yes 1.40 0.24-8.16 0.71

Table 6 Median price (in US$) of ACT drugs prescribed and purchased, and ACT drugs purchased without a prescription
by country 2013

Ghana(n=193) Kenya(n=152) Nigeria(n=148) Tanzania(n=128) Uganda(n=109) p

Median price (USS)
ACT prescribed and purchased 1.05 3.69 322 2.69 448
ACT not prescribed and purchased  1.37 1.73 3.18 1.28 - <107
p 0.001 0.01 022 0.08 -
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confirmed diagnosis of malaria or having an anti-malarial
prescription.

These findings are significant for national malaria diag-
nosis and treatment policy development in low- and
middle-income countries, where the private sector deliv-
ers approximately 60% of malaria medications to patients
[20, 21]. They show that patients can access WHO-rec-
ommended ACT treatment when they suspect they have
malaria without using public sector healthcare facilities
and without having a confirmed diagnosis of malaria
and/or an anti-malarial prescription. However, there
were significant country-level differences in drug pre-
scription and malaria diagnosis practices across the five
sub-Saharan African countries surveyed.

Some 730 patients (79.1% of the patients who pur-
chased anti-malarial drugs) purchased an ACT drug,
ranging from 57.7% in Uganda to 98.0% in Ghana. Of the
531 patients who had an anti-malarial drug prescription
(53.4% of total patients interviewed), 82.9% had prescrip-
tions for an ACT. While this highlights the high inci-
dence of ACT-recommended treatment for those with an
anti-malarial drug prescription, the prevalence of having
an anti-malarial prescription (ACT or non-ACT) varied
greatly across the five countries, ranging from 17.6% in
Ghana to 90% in Tanzania. The authors believe that the
high percentage of patients with an anti-malarial pre-
scription in both Tanzania (90%) and Uganda (80%) is
due to the high percentage of patients in these countries
who received their malaria diagnosis at a health facility
(95.5 and 78.9%, respectively).

The type of malaria diagnosis significantly differed
across the five countries. In Ghana 83.4% of patients
diagnosed themselves with malaria without contact with
a healthcare professional, while 95.5% of patients in Tan-
zania received their diagnosis in a health facility. Not
surprisingly, the type and location of malaria diagnosis
impacted the number of patients who received a parasi-
tological confirmation by blood test. Although the WHO
recommends confirmation of diagnosis with microscopy
or RDT in all cases of suspected malaria prior to treat-
ment, the current study found that such tests were per-
formed in only 49% of patients overall, with a large range
in the percentage of patients undergoing testing across
the five countries included in the study (from 3.5% in
Ghana to 95.5% in Tanzania). This finding suggests that
the location of diagnosis is an important consideration
for national policy makers when designing successful
malaria treatment programmes [24].

The study also found that the presence or absence of
a prescription was not associated with the price of anti-
malarial drugs was not associated with having a prescrip-
tion Kenya, Tanzania, Uganda. In these countries the
price of ACT drugs purchased without a prescription
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was lower than ACT drugs purchased with a prescrip-
tion. These results suggest that the price per adult dose in
this study is significantly reduced compared with a previ-
ous study, which may be attributed to the wide penetra-
tion and utilization of AMFm drugs [25]. The prior study
found that the purchase price of AMFm ACT drugs was
substantially lower than non-AMFm equivalent drugs.

Overall, effective malaria control requires a compre-
hensive strategy of prevention, correct diagnosis and
treatment. The policy of each national health system
plays an important role in promoting or hindering access
to effective malaria diagnostic services and treatment.
Therefore, government should collectively consider the
factors mentioned above, including the role of the private
sector, access to medication, drug prescription practices,
malaria diagnosis practices and drug prices, when shap-
ing health policy around malaria case identification and
management.

Role of the private sector

Some researchers argue that the emphasis of national
malaria policies should remain on the public health sec-
tor, with the goal of attracting more people to outlets
where diagnosis and care are regulated and provided
by trained staff [26]. Other studies argue that, given the
current state of developing country health systems, the
private sector will increasingly work in partnership with
more formal health care delivery systems. Therefore,
strategies should be adopted to improve quality manage-
ment within the private sector [27].

There are currently two prevailing strategies for con-
trolling malaria. The first, adopted by the AMFm, favours
price subsidies for ACT and RDTs and driving sales
through private outlets [23]. A recent study suggested
that five years after QAACT implementation, the private
sector co-payment mechanism was associated with posi-
tive and sustained improvements in QAACT availability,
price and market share in Nigeria, Tanzania and Uganda,
with more mixed results in Kenya. The authors empha-
sized the positive results and the important role that the
private sector plays in distributing anti-malarial drugs in
these countries compared with the private sector [18]. In
addition, other studies suggest that the AMFm approach
may inform other health interventions aimed at reaching
hard-to-reach communities, particularly in the context of
universal access to health interventions [28, 29]. Another
recent study found that most of the anti-malarial drugs
distributed by the private sector were ACT, though one
in five anti-malarials distributed was a sulfadoxine—
pyrimethamine, which is less expensive than ACT. In
many cases, private providers use available malaria com-
modities to test fever cases and treat according to test
results and a recent study showed that the use of RDT in
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private retail setting increased the referral of patients to
other providers, suggesting that these outlets may help
drive appropriate care for malaria and other health con-
ditions [17, 30]. Despite these benefits associated with
private sector outlets, gaps exist in appropriate case man-
agement [17]. However, promoting subsidized medicines
in the private sector presents several challenges, includ-
ing guaranteeing a nationwide affordable price, access
for low-income patients and patients in rural areas, and
ensuring accurate treatment [16].

The second strategy is the provision of free malaria
services through networks of public providers and com-
munity health workers. Here, a community health worker
network is seen as the most effective channel to deliver
malaria treatment in developing countries [16].

The findings of the current study suggest that it is
essential for governments to recognize the increasingly
important role the private sector plays in improving
access to effective malaria case management. This will
require public health authorities to develop a working
relationship with the private sector, community health
workers and civil society to ensure that malaria diagnosis
and drug distribution follow recommended best-practice
guidelines.

Use of rapid diagnostic tests (RDTs)

The findings of the current study suggest that house-
holds continue to use anti-malarials to treat febrile epi-
sodes, with only 49% of patients having a blood test
diagnosis. In a survey of nine sub-Saharan African set-
tings, private sector RDT availability was less than 15%
for all private for-profit outlets and availability of these
tests among pharmacies and drug shops was less than
10% in seven countries [23]. Several potential conse-
quences of low microscopy or RDT use include unnec-
essary out-of-pocket expenses for households, increased
risk of drug resistance through overtreatment with ACT
and increased morbidity and mortality when the true
source of illness is untreated [31]. Therefore, there is a
critical need for expanded use of RDTs to guide appro-
priate treatment by the private sector in fever case man-
agement. In countries where doctors and prescribers
are scarce and often overstretched, emphasis should be
placed on correct diagnosis through RDT at private retail
outlets and pharmacies rather than on ensuring that all
patients receive an antimalarial prescription.

A number of other studies have also suggested intro-
ducing RDTs into pharmacies given the importance of
these outlets in the treatment of malaria in most African
settings. Ikwobe et al. found that having an RDT before
treatment reduces by 42% the chance of selling anti-
malarial drugs with symptoms of uncomplicated malaria
in a community pharmacy [32]. An analysis of ten studies
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from the ACT Consortium found that RDTs were asso-
ciated with significantly lower ACT prescription (8—69%
with RDT interventions compared with 20-100% with-
out RDT interventions), although prescribing was not
always in concordance with test results [30]. A cluster
randomized trial conducted in Ghana confirmed that
providing RDTs in the private retail sector significantly
reduced the dispensing of anti-malarials to patients with-
out malaria, did not reduce prescribing of anti-malarial
drugs to true malaria cases, and appeared safe. This
study concluded that RDTs should be considered for
the informal private drug retail sector [33]. Other stud-
ies estimated that the use of RDTs resulted in a 77-96%
reduction in anti-malarial prescriptions [32, 34, 35]. Sev-
eral studies have found that implementing an RDT in
registered drug shops improved appropriate treatment of
malaria with ACT compared with presumptive treatment
of fevers [36—38]. A recent systematic review shows that
private outlets in different countries have the potential to
target anti-malarial drugs more effectively, and that they
can incorporate RDTs into their practice, although with
varying degrees of uptake and influence on case manage-
ment. Although intensive interventions generally pro-
duced better outcomes, it remains unclear whether such
efforts could be maintained or scaled up to a national
level [39]. Zikusooka et al. suggested that restricting anti-
malarial treatment to only RDT-positive patients would
save up to US$2.12 per person, if RDT and ACT were
sold at governmental price [40].

However, discussions about the potential role of the
private sector in the diagnosis and treatment of malaria
are hampered by a lack of evidence and the presence of
strong and varying opinions among different stakehold-
ers. Despite some positive trial results, major challenges
remain in ensuring effective supervision and regulation
for both accredited and non-accredited retailers. It is
clear that increasing access to RDTs in the private phar-
macy will be more challenging than scale-up of ACT
availability. National regulatory frameworks that prohibit
retail providers from performing consultations and offer-
ing an RDT service pose an additional barrier to making
RDTs more widely available. This is a barrier that should
be overcome, especially in light of a recent study show-
ing that retail providers are willing to incorporate RDTs
into their business and that customers are more likely
to accept testing before requesting treatment in private
pharmacies [41, 42].

Study limitations and further research

There are some limitations to this study. First, informa-
tion related to patient characteristics, history and diag-
nosis of malaria was based on responses of patients and
outlet data collection. However, we believe that the use
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of a standardized methodology in the five countries
minimized potential recall bias. Second, the care-seek-
ing behaviour analysed from this sample may not reflect
behaviour of more marginalized populations that do
not patronize shops that carry anti-malarial drugs, or
extremely sick patients who are unable to visit a retail
outlet. Third, adult equivalent treatment dose estimations
were used when calculating the price of treatments. This
calculation has the advantage of allowing direct compari-
son between drugs and countries. However, it should be
noted that in practice some patients obtain drugs for chil-
dren or purchase incomplete doses. In this study, children
and adults were separately identified, which is expected to
minimize bias. Fourth, an overestimated, non-representa-
tive sample of outlets at least in one country, particularly
in urban areas, cannot be excluded as another potential
limitation. Additionally, the availability of drugs and range
of malaria diagnostic test could be less robust in rural
areas. There was an attempt to mitigate these potential
limits with the inclusion of 20 additional rural outlets in
the final sample. Finally, because drug price data were col-
lected in 2013 it is likely that current pricing information
has changed significantly over the past 4 years [18].

This study highlights key areas for further research
including provider prescribing practices, and factors
influencing providers’ behaviour and perceptions. More
qualitative studies are also needed to explore and under-
stand barriers to accessing diagnostic and treatment
services. Without a clear understanding of the socio-
cultural rationales that drive treatment-seeking patterns,
irrational drug use and provider behaviour, effective case
management and achieving prompt access will remain
a challenge. Such studies should be designed to explore
all dimensions of access and how they interrelate at the
demand, supply and policy levels [31]. Further research
is also needed to better understand how RDT results are
being perceived and used by providers and patients, par-
ticularly in the private sector, and what steps are being
taken to ensure appropriate storage and quality assurance
of RDTs [42].

Conclusions

This multi-country study highlights the different drug
prescription and purchase patterns in five sub-Saharan
African countries. Two patterns of patient treatment-
seeking behaviour for fever and suspected malaria
emerged: high attendance at a public healthcare facility
prior to visiting a retail outlet in Tanzania and Uganda,
and low attendance at a public healthcare facility prior to
visiting a retail outlet in Ghana, Nigeria and Kenya. This
correlated with higher rates of anti-malarial prescriptions
in Tanzania and Uganda compared with Ghana, Nigeria,
and Kenya.
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Considering this treatment-seeking and diagnostic
behaviour, there is a need for improved targeting of the
general population and the private sector retail outlets
in terms of utilizing RDT diagnosis for effective malaria
treatment, and improving education on the effective use
of anti-malarial drugs. Due to the increasingly important
role the private sector plays in fever case management in
sub-Saharan Africa, developing a better understanding of
private retail outlet characteristics is critical to designing
effective malaria interventions that support public health
objectives.
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