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Abstract. Understanding antibiotic use may help predict emergence of antimicrobial resistance. We evaluated an-
tibiotic prescription trends in rural Burkina Faso, where little is known about antibiotic consumption. Antibiotic pre-
scription data for 20 communities were extracted through record review in six primary health-care facilities serving the
communities. The number of antibiotic prescriptions per child-year was calculated using population-based census data
from the communities. A total of 1,444 antibiotic prescriptionsweremade fromMarch to June 2017 among 3,401 children
in the communities. The frequency of antibiotic prescription was 1.70 prescriptions per child-year (95% CI: 1.61–1.79).
Penicillins were themost common (1.04 prescriptions per child-year, 95%CI: 1.01–1.06), followed by sulfonamides (0.69
prescriptions per child-year, 95% CI: 0.67–0.71) and macrolides (0.38 prescriptions per child-year, 95% CI: 0.37–0.40).
Continued monitoring of antibiotic consumption in diverse settings will be important to understand the potential for
emergence of antibiotic resistance.

INTRODUCTION

Increasing antibiotic consumption has been shown to lead
to selection for resistant bacterial strains at the individual and
community levels.1 In sub-Saharan Africa, pediatric antibiotic
therapy is often guided by clinical symptoms because of lack
of microbiologic diagnostic facilities in many regions.2 Such a
strategy is thought to be sensitive but nonspecific because of
viral or noninfectious illnesses being classified as bacterial
infection,2 with sensitivity ranging from 80% to 95% and
specificity ranging from 40% to 80% in young infants.3 This
results in antibiotic treatment of infections or illnesses that are
non-bacterial in nature. Furthermore, lack of susceptibility
data to guide treatment decisions may result in inappropriate
treatment, which can result in adverse clinical outcomes and
mortality.4,5 Although theWHO recommends tailoring empiric
therapy to local resistance patterns, in practice such a strat-
egy is difficult in the absence of laboratory facilities. Un-
derstanding pediatric antibiotic use patterns may provide
some evidence of which areas are at greater risk of selection
for antibiotic resistance.
Pediatric antibiotic consumption has been shown to be

common in multiple settings.6,7 However, few estimates of
childhood antibiotic use exist in rural sub-Saharan African
settings. Here, we conducted a retrospective review of anti-
biotic prescriptions in six health-care facilities in a rural setting
in Burkina Faso to better understand antibiotic prescription
practices in this setting.

METHODS

Study setting. This study took place in 20 communities and
sixCentres deSanté et dePromotion Sociale (CSPSs) located

in the rural Health and Demographic Surveillance Site (HDSS)
of Nouna in northwest Burkina Faso serving a population of
3,401 children younger than 5 years.8 CSPSs are government
primary health-care facilities in Burkina Faso that deliver pre-
ventive and curative care to a catchment area covering several
villages. Health care for children younger than 5 years has
been provided free of charge since 2016, and the median
distance from communities to the CSPS is 8 km.8,9 Childhood
vaccination coverage in the Nouna HDSS has increased over
time, from72% in 2012 to 81% in 2014.10 TheHDSSconducts
a triannual census, in which all members of all HDSS com-
munities are enumerated.
Data collection for the study took place in July 2017, cor-

responding with the malaria season in this region of Burkina
Faso.11 The data collection period for antibiotic prescriptions
covered March through June, before the malaria season. The
Institutional ReviewBoards at the University of California, San
Francisco, and the Centre de Recherche en Santé de Nouna
reviewed and approved all study procedures. Verbal informed
consent was obtained from the caregivers of all children par-
ticipating in the caregiver survey.
Health facility data collection. We collected antibiotic

prescription data from the six participating CSPSs over a 3-
month period fromMarch 23 to June 23, 2017. At each CSPS
in the country, pediatric prescription data are recorded on
paper forms that are submitted to the government to cover
expenses related to care for children younger than 5 years. On
each form, the child’s age, gender, and village of residence are
recorded, as well as the treatment prescribed, the dose, and
duration of treatment.
Individual caregiver questionnaire. We used the most

recent census (March2017) from theHDSS togenerate a list of
all children aged 6–59 months residing in each community.
Caregivers were interviewed in July 2017. Fifteen children
were randomly selected from each census list and a caregiver
interviewer was administered for each randomly selected
child. In one community (Biron Badala), only seven children
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were found from the list, and, therefore, children were over-
sampled from a neighboring community (Biron Bobo). Care-
givers were asked if they had sought care for the child at a
health-care facility in the past 30 days, and if so, the reason for
the visit and treatment received (antibiotics, antimalarials,
or antiparasitics). To aid caregivers in accurately reporting
treatments, caregivers were shown photographs of com-
monly used antibiotics, antimalarials, and antiparasitics.
Caregivers were also asked if their child had received any
antibiotics in the past 3 months, and if so, where the child
received the antibiotics, for how many days the child was
treated, and howmanyweeks had elapsed since the antibiotic
prescription.
Statistical methods. We used the most recent HDSS

census to calculate the denominator for each village included
in the study.We tabulated the number of prescriptions of each
antibiotic over the 3-month period. We calculated antibiotic
prescriptions per child-year rather than defined daily doses
because pediatric dosing is weight based, and weight data
were not available.12 We did not have data on adherence to
antibiotic prescriptions or the duration of prescription for the
indication, and, thus,were unable to calculate days of therapy.
The number of prescriptions per child-year was calculated
overall and by age group by dividing the total number of pre-
scriptions by the number of child-months in each study
community, and multiplying by 12 to estimate prescriptions
per child-year, with 95% CIs calculated assuming a Poisson
distribution. Descriptive characteristics were calculated
overall for caregiver responses. All analyses were conducted
in R version 3.1.5 (The R Foundation for Statistical Comput-
ing, Vienna, Austria).

RESULTS

A total of 1,444 prescriptions of 1,509 unique antibiotics
were recorded during the 3-month observation period among
3,401 children residing in the study communities, corre-
sponding to 10,203 child-months of observation. The median
age of children receiving an antibiotic prescription was
18 months (IQR 8–30 months), and 47.9% were female. The
overall frequency of antibiotic prescription was 0.141 pre-
scriptions per child-month (95% CI: 0.134–0.149), equivalent
to 1.70 prescriptions per child-year (95%CI: 1.61–1.79) based
on the 3-month period of observation (Table 1). The most
commonly prescribed antibiotic class was penicillin, 0.76
prescriptions per child-year (95% CI: 0.70–0.82). The next
most commonly prescribed antibiotics were sulfonamides
(0.50 prescriptions per child-year, 95% CI: 0.46–0.55) and
macrolides (0.28 prescriptions per child-year, 95% CI:
0.25–0.32). Antibiotic prescriptions were highest in the youn-
gest children, ranging from 3.6 prescriptions per child-year in
children aged 0–6 months (95% CI: 3.5–3.7) to 0.32 pre-
scriptions per child-year (95% CI: 0.34–0.29) in children aged
49–60 months (Figure 1).
Three hundred and one caregiver questionnaires were ad-

ministered: The median age of the children was 37 months
(IQR 24–49months) and 50.2%were female. Caregivers of 82
children (27.3%) reported that their child had visited a health
facility for a health problem in the previous month, mostly for
malaria and fever (Table 2). Most who visited the health facility
reported receiving antibiotics (84.1%). More than one-third
(38.6%) of the caregivers reported that their child had received

an antibiotic in the past 3months. Only one caregiver reported
that the antibiotic came from a source other than the CSPS or
the dispensary associated with the CSPS.

DISCUSSION

We documented relatively high antibiotic consumption
among children younger than 5 years compared with that in
other geographic areas in a rural area of Burkina Faso during
the hot, dry period immediately before the rainy season. Pre-
scriptions were highest among the youngest children, and
dropped steadily with increasing age. Previous estimates
have shown that antibiotic consumption varies widely geo-
graphically among children below age 2 years, with the high-
est use in countries in South Asia (10 courses per child-year)
and lowest use in Brazil and South Africa (one course per
child-year).6 In the present study, our estimate of approxi-
mately two prescriptions per child-year was lower than all but
two sites included in the previous report.6 Recent work has
shown that although antibiotic consumption in Francophone
West Africa, including Burkina Faso, is among the lowest in
the world, antibiotic use is increasing.13

Continued evaluation of antibiotic prescription trends, in-
cluding in areaswhere consumption is thought to be lower,will
be an important component of ongoing antibiotic use sur-
veillance. Surveillance studies that evaluate microbiological
trends of drug resistance in settings with increasing antibiotic
prescription trends will be important for guiding empiric
treatment recommendations using syndromic algorithms.
The most commonly prescribed antibiotic class was peni-

cillin. Amoxicillin is recommendedby theWHOfor treatment of
pneumonia.14 Malaria was the commonest reason for seeking
care in this study. Malaria often presents with similar clinical
symptoms as respiratory illness, including tachypnea and fe-
ver, and children receiving care for malaria were commonly
given an antibiotic. In other community-based treatment set-
tings in sub-Saharan Africa, the most common reasons for
presentation include fever, upper respiratory infection,
malaria, and diarrhea, and penicillins have been reported as
the most commonly used antibiotic class.3,15–17 Antibiotic
consumption data collection was primarily conducted in the
dry season, during which time pneumococcal carriage and

TABLE 1
Antibiotic prescriptions per child-year by antibiotic class

Drug class
Number of

prescriptions
Courses per child-year

(95% CI)

Any antibiotic 1,444 1.70 (1.61–1.79)
Penicillins 646 0.76 (0.70–0.82)
Amoxicillin 574 0.68 (0.62–0.73)
Penicillin 61 0.07 (0.05–0.09)
Ampicillin 11 0.01 (0.006–0.02)

Sulfonamides
(cotrimoxazole)

428 0.50 (0.46–0.55)

Macrolides (erythromycin) 240 0.28 (0.25–0.32)
Cephalosporins
(ceftriaxone)

8 0.009 (0.004–0.02)

Fluoroquinolones
(ciprofloxacin)

7 0.008 (0.003–0.02)

Aminoglycosides
(gentamicin)

6 0.007 (0.003–0.02)

Tetracyclines 4 0.005 (0.001–0.01)
Nitroimidazoles
(metronidazole)

170 0.20 (0.17–0.23)
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pneumonia have been shown to be increased relative to the
rainy season.18,19 Extrapolating the results of this antibiotic
survey to the entire calendar year requires the assumption that
antibiotic prescription trends are constant over the year,which
may not be true because of the seasonality of common
childhood infections. Furthermore, establishing the causative
agents of childhood infectionwasnot possible in this study, as
all treatments were presumptive based on symptoms. Future
studies evaluating causative agents as well as duration of

therapy and completion of antibiotic courses would be useful
to better understand antibiotic use in rural communities.
We were only able to extract antibiotic prescriptions from

the CSPS, and if children received antibiotics from other
sources, wewere not able to capture it. However, in this study
caregiver report of antibiotic consumption indicated that
obtaining antibiotics from sources other than the CSPS was
uncommon. Adding this reported usage would have resulted
in negligible differences in our effect estimates. Previous work
had shown high concordance between mothers’ report of
antibiotic use and antibiotic prescription.6 Most prescriptions
in this setting likely came from the CSPS. However, we were
unable to link children in the HDSS to the CSPS prescription
data, and thus cannot validate caregiver report with CSPS
records.
In this study of children in rural Burkina Faso, we demon-

strated that antibiotic prescription is common, with children
receiving an average of two prescriptions per year. This esti-
mate is lower than what has been reported in high-income
settings. Continued monitoring of antibiotic use in this and
similar settings will be important to understand the potential
for the emergence of antibiotic resistance and to develop ra-
tional antibiotic use programs.

Received September 30, 2018. Accepted for publication December
20, 2018.

FIGURE 1. Antibiotic prescriptions per child-year in Nouna District, Burkina Faso, by age category in months. Error bars indicate 95%CIs. Black
lines indicateall antibioticprescriptions; red, sulfonamides; purple,macrolides; andgreen,penicillins. Thisfigureappears in color atwww.ajtmh.org.

TABLE 2
Child health-care access per caregiver report (N = 301)

Number (%)

Visited health facility, past month 82 (27.3%)
Reason for health facility visit
Malaria 66 (22.0%)
Fever 57 (19.0%)
Cough 22 (7.3%)
Diarrhea 12 (4.0%)

Antibiotics received at health visit (N = 82) 69 (84.1%)
Antimalarials received at health visit (N = 82) 79 (96.3%)
Antiparasitics received at health visit (N = 82) 3 (3.7%)
Any antibiotic use, past 3 months 113 (38.6%)
Numberof dayschild receivedantibiotic (IQR) 3 (3–7)
Number of weeks since antibiotic
prescription (IQR)

3 (1–5)
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