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Abstract. Acute conjunctivitis follows a seasonal pattern. Although its clinical course is typically self-limited, con-
junctivitis epidemics incur a substantial economic burden because of missed school and work days. This study in-
vestigated seasonal and temporal trends of childhood conjunctivitis in the entire country of Burkina Faso from 2013 to
2016, using routine monthly surveillance from 2,444 government health facilities. A total of 783,314 cases were reported
over the 4-year period. Conjunctivitis followed a seasonal pattern throughout the country, with a peak in April. A na-
tionwide conjunctivitis outbreak with a peak in September 2016 was noted (P < 0.001), with an excess number of cases
first detected in June 2016. Nationwide passive surveillance was able to detect an epidemic 3 months before its peak,
which may aide in allocation of resources for containment and mitigation of transmission in future outbreaks.

INTRODUCTION

Acute conjunctivitis has been shown to follow a seasonal
pattern in many areas, including in the United States, which
has a peak in cases in April and May.1–3 Bacterial and viral
conjunctivitis is highly transmissible and thus is prone to
outbreaks.4,5 Epidemic keratoconjunctivitis (EKC) is a com-
mon eye infection globally, and EKC outbreaks are reported
regularly in the United States.6 Acute hemorrhagic conjunc-
tivitis (AHC) has epidemic potential in tropical regions.7 Acute
hemorrhagic conjunctivitis was first described in Ghana
in 1969,8,9 and large outbreaks are regularly reported in trop-
ical regions of the world.5,10,11 Although the course
of conjunctivitis is typically self-limited, conjunctivitis can
cause missed school or work time and represents a sub-
stantial economic burden.12 Routine surveillance for con-
junctivitis may help identify patterns in conjunctivitis and
detect outbreaks earlier, which may help with control mea-
sures, such ashygiene improvement andquarantine, and curb
transmission.1,13,14 Here, we report temporal and seasonal
trends in childhood conjunctivitis from routine countrywide
surveillance via health facilities in Burkina Faso.

METHODS

Beginning in 2013, conjunctivitis was reported to the Min-
istry of Health in Burkina Faso as a count of the number of
cases per month from each of 2,444 health facilities in the 13
administrative regions of the country. Each health facility uses
a standardized form to record the number of conjunctivitis
cases per calendar month, with separate counts for neonatal,
child, and adult cases. Data are subsequently reported to the
Ministry of Health on a monthly basis. We obtained monthly
count data for each health facility in the entire country of
Burkina Faso from theMinistère de la Santé in Ouagadougou.

Here, we report monthly count outcomes for childhood con-
junctivitis cases.
The total population in each region per year was extra-

cted from the Institut National de la Statistique et de la
Démographie in Burkina Faso, which published the total
population per region per year until 2015. The population per
region in 2016 was estimated based on the growth rate from
2014 to 2015. The number of cases per 10,000 population per
region per year was calculated by dividing the number of
cases per region per year by the total population estimated in
the census. We used negative binominal regression to model
the monthly case counts, using 1) cyclic splines to model
variation over the course of a year and 2) a linear trend. Sea-
sonal variation and linear trends were both allowed to vary for
each of the 13 regions in Burkina Faso. The epidemic period
was easily identified by a large residual variation during the
months of mid-to-late 2016. We estimated the number of
cases thatwould have occurred in the absence of an epidemic
using a second regression inwhich anepidemic basis function
was introduced during the period of maximum residual de-
viation. Analyses were conducted in R (version 3.3.1, The R
Foundation for Statistical Computing, package MASS).

RESULTS

Data were available from January 2013 through December
2016. Nationwide, a total of 783,314 cases of conjunctivitis
were reported over this period: 147,437 in 2013, 162,2499 in
2014, 170,665 in 2015, and 302,713 in 2016. Figure 1 shows
the number of cases per 10,000 population per year. The case
per 10,000 population rate was consistent from 2013 through
2015, and the rate roughly doubled in 2016. The Sahel re-
gion had the highest number of cases during the non-
epidemic years, ranging from 13.1 to 16.2 per 10,000. In 2016,
Center, the region in which the capital Ouagadougou is lo-
cated, had the highest number of cases at 23.5 per 10,000.
Figure 2 shows the distribution of conjunctivitis cases

by month for the country from 2013 to 2016. There was a
distinct seasonal pattern eachyear,with casespeaking inApril
each year (P < 0.001 for seasonal trend). An epidemic was
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detected in 2016 (P < 0.001 for difference in the number of
cases comparedwith that expected based on previous years),
with the first excess cases detected in June 2016 and peaking
in September 2016. The number of cases returned to normal
levels in November 2016. The government data did not break
down conjunctivitis cases by etiology. However, a govern-
ment ophthalmologist reviewed available medical records
from491patients fromAugust toOctober 2016 and found that
41% were AHC, 22% were bacterial, and 37% were allergic
(A. Diarra, personal communication).

DISCUSSION

A nationwide conjunctivitis epidemic occurred in Burkina
Faso in the second half of 2016. The earliest time an excess
number of cases could be detected was in June, 3 months
before thepeakof the epidemic. Thenumberof cases returned
to normal levels by November, 2 months after the spike. The
epidemic did not coincide with the underlying seasonal pat-
tern of conjunctivitis cases, which normally increases in April
and subsides by June. In fact, the peak epidemic months of
September and October are normally the nadir of the sea-
sonality of conjunctivitis. Because the national surveillance
mechanism does not report the etiology of conjunctivitis
cases and because of the difficulty in determining etiology, it
is unknownwhether thesecaseswereviral, bacterial, or allergic.
It is likely that the cases were a mix of AHC, allergic, and
bacterial.

The cause of the seasonal conjunctivitis pattern is unclear.
The consistency of the pattern implicates environmental risk
factors, and we hypothesize that seasonal allergies from
pollen and other allergens may ultimately be responsible, al-
though this remains a conjecture on our part. Of note, March
through May is the hottest period of the year in Burkina Faso
and is before the rainy season that normally begins in Juneand
reaches peak intensity in August.15 Adenoviral epidemics in
regionswith poor access to potablewater occur concurrent to
the rainy season, possibly because of fecal contamination of
drinking and bathing water from runoff of contaminated sur-
face water. Consistent with our hypothesis, allergic conjunc-
tivitis has been shown to correlate with increased temperature
in China16 and peaks in April–May in the United States.1

However, seasonal patterns in nonallergic conjunctivitis have
also been noted.1 A better understanding of the causes of
seasonal variation in conjunctivitis would allow for a better
public health response, which would differ depending on
whether the underlying surge in cases was allergic versus in-
fectious. If the former, interventions could focus on early
treatment of children with known allergies and educating
health providers about the normal timing of allergic conjunc-
tivitis. If the latter, interventions could focus on improving
hygiene and quarantining children from schools and day care
centers during the spring swell in cases.
The region with the highest incidence of conjunctivitis was

the Sahel. Currently, Sahel faces insecurity because of its
proximity to Mali and is also the location of two camps for

FIGURE 1. Cases per 10,000 population by region and year. Darker shades of gray indicate greater proportion of cases.
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Malian refugees. Highly transmissible diseases such as con-
junctivitis may spread rapidly in refugee settings because of
overcrowding and hygiene concerns,17 which could contrib-
ute to the excess number of cases reported in the region.
Although the Sahel region had the second highest rate of
conjunctivitis during the epidemic (second to Center), it had
the smallest increase in the number of cases from 2015
compared with any other region. This may be due to already
high background rates or differences in epidemic dynamics
in this region.
This analysis has several limitations. Using national-level

surveillance data provides large numbers and data for all
available health facilities in the country but is also subject to
the constraints of administrative data. For example, the da-
tabase did not include individual-level information on etiology
or case definitions of the conjunctivitis cases, and even if it
did, such data would be subject to misclassification error. We
reported data on conjunctivitis etiology from a single oph-
thalmologist, although these data may not be generalizable to
the entire country and could likewise be subject to mis-
classification error. It is highly likely that not all caregivers of
children with conjunctivitis seek care for the condition, so the
incidence estimates herein are almost certainly an un-
derestimate of the true incidence of conjunctivitis in Burkina
Faso. However, the overall trends should still be reflective of
conjunctivitis epidemiology more generally in the country.
Given the consistency in seasonal trends over time and the
finding that epidemic cases returned to normal levels in No-
vember 2016, it is unlikely that temporal trends reported here
are reflective of an increase in care seeking or reporting be-
havior. Finally, data are reported on a monthly basis, and
data are currently collected via paper and thus data are not
monitored in real time. Data entry and transmission time could
be reduced with the introduction of electronic systems, which

may allow for real-time monitoring and earlier detection of
potential outbreaks.
In summary, we demonstrated consistent seasonal trends in

reported conjunctivitis cases in Burkina Faso across the entire
country,with aconsistent increase in reportedcaseseachApril.
Routine passive surveillance via clinic-based reports of con-
junctivitis revealed a large epidemic in late 2016, which was
experienced throughout the country. Nationwide clinic-based
surveillance for conjunctivitis detected an epidemic 3 months
before the peak in the epidemic. Early detection of epidemics
may aide in allocation of resources for containment and pre-
vention of transmission of potential outbreaks.
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