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Abstract

Background Dengue fever (DF) is a significant public health concern in Burkina Faso, particularly in the Central
Region, previously endemic for malaria. However, limited research has focused on dengue prevalence and associated
factors among adult febrile patients in this region. This study aimed to estimate the prevalence of symptomatic den-
gue fever among adults and identify the sociodemographic and clinical determinants of the disease.

Methods A seroepidemiological cross-sectional study was conducted in the Central Region of Burkina Faso,
through a three-stage sampling. Five health facilities, one from each of the region five districts, were purposively
selected. Febrile patients aged 16 and older, suspected of having dengue, were included in the study, after consent-
ing. Bivariate analyses and multivariate binary logistic regression were done at a 5% confidence level.

Results A total of 637 patients between the ages of 16 and 90 years were included. Most of the participants were
females (58.71%). Most dengue cases resided in Arrondissement 4 (59.62%), or were present in the Arrondissement 4
at daytime during the previous days (51.92%). 52.90% of the participants knew of dengue. Dengue prevalence

was estimated at 8.16% (95% Cl: 6.16%-10.57%). The most frequent markers for dengue were immunoglobulins M
detected in 4.40% (2.94%-6.29%), followed by Antigen NST at 4.24% (95% Cl: 2.81%-6.11%). The Antigen NS1 marker
was associated with myalgia (p=0.024), vomiting (p <0.001), hemorrhagic manifestations (p=0.001), and anorexia
(p<0.001). Staying at Arrondissement 4 (vs staying at Saaba) during daytime (@OR=2.36 95% Cl: 1.03-5.45; p=0.044)
significantly increased the odds of dengue. Dengue cases were about 3 times more likely to have vomited (aOR=2.99
95% Cl: 1.58-5.64; p=0.001). Participants knowing of dengue (@OR=0.53 95% Cl: 0.29-0.98; p=0.042) and those coin-
fected with malaria (a@OR=0.28 95% Cl: 0.14-0.57; p<0.001) instead had reduced odds of dengue.

Conclusion The study revealed a relatively high prevalence of symptomatic dengue fever among adults in the Cen-
tral Region of Burkina Faso in 2022. These findings emphasize the need for continuous surveillance and targeted
control measures. The low coinfection of dengue and malaria warrants further investigation.
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Introduction

Dengue fever (DF) is a viral disease that poses a signifi-
cant global health threat, particularly in subtropical and
tropical climates, usually semi-urban and urban settings.
It is estimated that dengue fever threatens about half
of the population worldwide. According to the World
Health Organization (WHO), the burden of dengue has
increased from 505 430 cases in 2000 to 5.2 million cases
in 2019 [1]. The disease is now endemic in 100 countries,
with the Americas, South-East Asia, and Western Pacific
regions being the most affected areas [1]. However, esti-
mates give Africa a similar burden to the Americas [2—4].
A meta-analysis of previous studies indicated that den-
gue prevalence among febrile patients in Africa stands
at 8.4% (95% confidence interval (CI): 3.7-14.4), 10.8%
(95% CI: 3.8-20.6), and 24.8% (95% CI: 13.8—37.8) for the
Ribonucleic acid (RNA), immunoglobulins M and immu-
noglobulins G, respectively [5].

According to the “Level of Risk” classification estab-
lished by the CDC, United States of America, DF is fre-
quent/continuous in Burkina Faso [2]. Number of studies
have confirmed its endemicity with epidemics notified
in 2013, 2016, and 2017 [2, 6-8]. Patients detected with
Antigen NS1 and Immunoglobulin M proportioned 11%
and 4%, respectively during the period from 2014 to
2017 in the Central Region of Burkina Faso [9, 10]. More
recently, dengue was featured as the most frequently
neglected tropical disease in hospitals and Medical Cen-
tres and the fifth most frequent in primary healthcare
facilities in 2020 [11]. Evidence shows that all the four
serotypes (DENV-1, DENV-2, DENV-3 and DENV-4)
are circulating in Burkina Faso [9, 10, 12]. However, these
estimates could not be accurate, as dengue is underre-
ported and misdiagnosed in Africa as other illnesses like
malaria or zika [3, 12, 13]. Healthcare facilities could be
overwhelmed in the event of a massive influx of dengue
cases, calling for accurate estimations of symptomatic DF
for programmatic purposes.

Despite the documented prevalence of DF in the
region, limited research has focused on estimating the
burden of symptomatic dengue fever among febrile adult
in Burkina Faso, while adults showed higher frequencies
of mortality related to DF [14]. From a single laboratory-
based data, dengue and malaria was negatively associated
with the coinfection at 1.4% [7]. However, systematized
studies focused on non-malarial participants that did
not allow assessing the prevalence of dengue fever in
this setting previously endemic for malaria [9, 10]. Thus,
this study estimated the prevalence and identified the

determinants of dengue fever among symptomatic adult
patients in the Central Region in Burkina Faso.

Methods

Aim

This study aimed to estimate the prevalence of sympto-
matic dengue fever among adults in the Central Region
of Burkina Faso and determine the sociodemographic
and clinical factors associated with.

Study design

This study is part of an overall study aiming to estimate
the prevalence of symptomatic and asymptomatic DF
among adults in Burkina Faso over 2022-2023, through
hospital and household-based data collections. Within
this research, we conducted a hospital-based cross-sec-
tional study. Data collection took place between Septem-
ber and November 2022 at various health facilities.

Study setting

The study was conducted in the Central Region of Bur-
kina Faso, covering and including the capital city, Oua-
gadougou, and six rural municipalities: Koubri, Saaba,
Pabré, Komsilga, Komki-Ipala, and Tanghin-Dassouri
[15]. The region has a tropical north Sudanese climate,
with a dry season from November to May and a rainy sea-
son from June to October. In 2019, the population of the
Central Region was 3,032,668, making it the most popu-
lous region in the country and including 62.4% adults [15,
16]. In 2020, the Central Region reported approximately
70% of dengue cases in the country [11].

The region is divided into five health districts: Baskuy,
Nongr Massom, Sig-Nonghin, Bogodogo, and Boulmi-
ougou (Fig. 1). Each health district includes several pri-
mary healthcare centres (CSPS), Medical Centres (CM),
Medical Centres with Surgical Antenna (CMA), Urban
Medical Centres (CMU) and/or private health facilities.
In effect, the health system is pyramidal, with the district
at the bottom organized around the CMA and including
the CSPS, CM and/or CMU, then the regional hospital
centres, and at the top the university hospital centres and
national hospitals.

Participants

The study targeted individuals 16 years of age or older,
suspected of having dengue fever based on the following
criteria: having a fever (>38.5 °C) and presenting at least
two of the following symptoms or signs in the last five
days: headache, retro-orbital pain, myalgias, arthralgias,
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Fig. 1 Map showing the 5 health districts of the Central region—Burkina Faso

skin rash, bleeding manifestations, or shock syndrome. A
suspected case that turned positive to the dengue rapid
diagnostic test was a dengue probable case [17].

Mentally debilitated individuals were excluded from
the study.

Sample size estimation
The formula for a single proportion estimation was used
to determine the required sample size [18]:

n> Z%ﬂx/z x p(1—p)

e2

-p: anticipated prevalence of symptomatic dengue fever
cases;

-Z1—a 2 percentage standard deviation corresponding to
the two-sided significance level. For a = 5%, Z1_q /2 = 1.96.

-e: precision of 4%.

The prevalence of dengue among symptomatic
populations in Africa was estimated at 10.8% (95% CI
3.8-20.6) [5]. This prevalence was higher than 10%,
then an anticipated prevalence of 50% was used to get

a maximum sample size with a precision of 4%. The
sample size was 601, further adjusted by a 10% non-
response rate with this formula (n=12,) to get 668
febrile participants.

Sampling technique

We performed a three-stage sampling. At the district level,
all five health districts in the Central Region were included
in the study. Then, for each district, the facility that
reported the highest number of dengue cases in 2021 in
the district was purposively selected. The selected health
facilities were Samandin CMU (Baskuy district), Saaba
CMA (Bogodogo district), Pissy CMA (Boulmiougou dis-
trict), Kossodo CMA (Nongr-massom district), Marcous-
sis CSPS (Signonghin district). At the individual level,
participants who agreed to participate were consecutively
included until the required sample size was reached.

Questionnaire and data collection
Data collection involved administering a structured
questionnaire and conducting tests. The questionnaire
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collected information on independent variables related
to participants’ sociodemographic characteristics, knowl-
edge of dengue fever and clinical features. Dependent
variables were the status of dengue fever (Positive/nega-
tive) and the marker presence of dengue (NS1 Antigen,
Immunoglobulin M and G), based on the RDTs. The pres-
ence of NS1 Antigen was considered as an acute dengue,
the Immunoglobulins M and G respectively as a recent or
ancient dengue. But participants with only a positive IgG
could be experiencing a secondary infection. Participants
with AgNS1 and IgM were considered as acute primary
infections. Those exhibiting simultaneously AgNS1 and
IgG were suspected of having acute secondary dengue
infections.

After the questionnaire administration, participants
were tested for dengue and malaria using rapid diag-
nostic tests (RDT). The WONDFO Dengue NS1/IgG/
IgM test (Guangzhou Wondfo Biotech Co., Ltd, China),
an antigenic and serological test, was used for dengue.
According to the manufacturer, the sensitivity and sen-
sibility for WONDFO Dengue NS1 Antigen Test were
92.22% and 100%, respectively. With the WONDFO Den-
gue IgG/IgM Antibody Test, the sensitivity was 97.30%
and the specificity 98.18%. The antigenic kit SD Bioline
Malaria Ag Pf (SD Standard Diagnostics, INC., Republic
of Korea) tested for malaria. These RDTs were done fol-
lowing the procedures given by the manufacturers.

Data were collected electronically in smartphones
using Kobo Toolbox, through a face-to-face interview.
They were further exported into an Excel file for analyses.

Statistical analyses

Univariate, bivariate, and multivariate analyses were
done with STATA/IC 16.1 (StataCorp LLC, College Sta-
tion, Texas 77845 USA).

Dengue fever prevalence among these symptomatic
cases was estimated with 95% confidence intervals. The
dependent variable was then symptomatic dengue fever,
referring to the participant being negative or positive to
dengue RDT. Independent variables were presented with
mean + standard deviation (SD) or median (interquartile
range (IQR)) for the quantitative variables, or absolute
and relative frequencies for the qualitative variables. They
were presented for the overall sample, dengue cases, and
non-positive participants.

Bivariate analysis, using a Chi2 of Pearson’s test or a
Fischer’s Exact test, assessed the association between
the symptoms/signs and acute dengue, recent or ancient
dengue.

Further, a binary logistic regression was done to iden-
tify the determinants of symptomatic dengue among
suspected cases (p-values of odds ratios [OR]) and the
level of influence (OR). Factors significant at 10% and
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those pertinent in the univariate logistic regression were
included in the multivariable analysis.

Results

Sociodemographic features of the participants

A total of 637 participants were included in the study.
Details of their characteristics are shown in Table 1.
Most dengue cases were reported in the Kossodo CMA
(61.54%).

The median age was 27 (21-36), ranging from 16 to
90 years. Females were predominant among both dengue
cases (55.77%) and non-dengue participants (58.97%).
The distribution of education level, marital status, pri-
mary occupation, and place stayed during the last 7 days
was similar among participants, probable dengue, and
non-dengue cases.

Most positive cases resided in Arrondissement 4
(59.62%) and Saaba (19.23%). Similarly, most den-
gue cases spent their daytime at Arrondissement 4
(51.92%) and Saaba (19.23%). The median number of
family and adult contacts was similar for the dengue
patients and non-dengue participants.

Dengue fever seroprevalence
Out of the 637 participants, 52 individuals tested positive
for dengue RDT, resulting in an estimated prevalence of
8.16% (95% CI: 6.16%-10.57%). Among the positive cases,
4.24% (95% CI: 2.81%-6.11%) showed signs of acute den-
gue infection indicated by the presence of Antigen NSI.
The most common type of dengue observed was recent
dengue infection, with 28 patients [4.40% (95% CI: 2.94%-
6.29%)] testing positive for Immunoglobulins IgM. Nine
participants [1.40% (95% CI: 0.65%-2.67%)] displayed
an ancient dengue marker, indicated by the presence of
Immunoglobulins IgG. Three (3) individuals exhibited
simultaneously AgNS1 and IgM and were considered as
acute primary infections. In addition, 2 cases could have
a secondary dengue infection with both AgNS1 and IgG.
Malaria prevalence was estimated at 43.17% (95% CI:
39.29%-47.12%), with all 275 positive cases to Plasmo-
dium falciparum. The coinfection of dengue fever and
malaria was estimated at 2.20% (95% CI: 1.21%-3.66%).

Signs and symptoms associated with dengue marker type
Certain signs and symptoms were found to be associated
with specific markers of dengue fever (Table 2). Myalgia
(p=0.024) was significantly associated with acute dengue
fever, as well as vomiting (p <0.001), hemorrhagic mani-
festations (p=0.001), and anorexia (p<0.001). No symp-
tom or sign was associated with recent dengue fever, nor
ancient or secondary dengue fever.
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Characteristics Overall n=637 Probable dengue cases Non-dengue patients
n (%) n=>52 n=>585
n (%) n (%)
Health facilities
Kossodo CMA 242 (37.99) 32 (61.54) 210 (35.90)
Saaba CM 225(35.32) 9(17.31) 216 (36.92)
Samandin CMU 51(23.70) 9(17.31) 142 (24.27)
Pissy CMA 13 (2.04) 2(3.85) 11(1.88)
Marcoussis CSPS 6 (0.94) 0(0.00) 6(1.03)
Age (years) 30.57+12.54 30.29+12.54 30.60+12.55
27 (21-36) 26 (20.5-36.5) 27 (21-36)
16-90 16-75 16-90
Sex
Female 374 (58.71) 29 (55.77) 345 (58.97)
Male 263 (41.29) 23 (44.23) 240 (41.03)
Education level
No education 135(21.19) 0(19.23) 125 (21.37)
Primary level 94 (14.76) 10(19.23) 84 (14.36)
Secondary level 281 (44.11) 20 (38.46) 261 (44.62)
Tertiary level 127 (19.94) 2 (23.08) 115 (19.66)
Marital status
Single 338 (53.00) 29 (55.77) 309 (52.82)
Married 281 (44.11) 22 (42.31) 259 (44.27)
Widowed/Divorced 18(2.83) 1(1.92) 17 (2.91)
Main occupation
Student 176 (27.63) 14 (26.92) 162 (27.69)
Trader 124 (1947) 8(15.38) 116 (19.83)
Private employee 116 (18.21) 12 (23.08) 104 (17.78)
Housewife 77 (12.09) 7 (13.46) 70(11.97)
Public servant ( 1) 3(5.77) 8(8.21)
Unemployed 5(5.49) 2 (3.85) 33 (5.64)
Oher occupations 8(9.11) 6(11.54) 2(8.89)
Residence
Saaba 221 (34.69) 10(19.23) 1(36.07)
Arrondissement 4 219 (33.75) 31(59.62) 184 (31.45)
Arrondissement 1 104 (16.33) 6 (11.54) 98 (16.75)
Arrondissement 6 25(3.92) 2(3.85) 3(3.93)
Arrondissement 10 21(3.30) 0 (0.00) 1(3.59)
Other residences 51(8.01) 3(5.77) 48 (8.21)
Main place last 7 days
Home 320 (50.24) 24 (46.15) 296 (50.60)
Workplace 214 (33.59) 21 (40.38) 193 (32.99)
School 63 (9.89) 5(9.62) 58(9.91)
Other places 40 (6.28) 2(3.85) 38 (6.50)
Place during daytime
Arrondissement 4 1(33.12) 27 (51.92) 84 (31.45)
Saaba 209 (32.81) 10(19.23) 99 (34.02)
Arrondissement 1 115 (18.05) 7 (13.46) 8( 8.46)
Arrondissement 6 21(3.30) 2(3.85) 9(3.25)
Arrondissement 10 19 (2.98) 1(1.92) (3 08)
Other places 62 (9.73) 5(9.62) 7(9.74)
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Table 1 (continued)
Characteristics Overall n=637 Probable dengue cases Non-dengue patients
n (%) n=52 n=585
n (%) n (%)
Number of family contacts 5((3-7) 5((3-7) 5(3-7)
1-26 1-20 1-26
Number of adult contacts 3(2-4) 3(1-4) 3(2-4)
1-25 1-10 1-25
Knowledge of dengue
Yes 337 (52.90) 21 (40.38) 316 (54.02)
No 300 (47.10) 31(59.62) 269 (45.98)
Knowledge of the germ
Don't know 592 (92.94) 48(92.31) 544 (92.99)
Virus 45 (7.06) 4(7.69) 41(7.01)
Knowledge of transmission ways
Don't know 257 (40.35) 18 (34.62) 239 (40.85)
Mosquito bite 380 (59.65) 34 (65.38) 346 (59.15)

Table 2 Bivariate analysis showing the symptoms and signs associated with dengue fever markers

Presence of symptoms and signs Acute dengue fever

Recent dengue fever Ancient or secondary

AgNS1+(n=24) IgM + (n=28) dengue fever
IgG+(n=9)
n (%) p-value n (%) n (%) p-value
Temperature (>38.5 °C) 6(22.22) 0.728 4(14.29) 0467 1(11.11) 0517
Headaches 26 (96.30) 0.864 28 (100) 0330 9 (100) 0.586
Retro-orbital pain 5(18.52) 0.966 2(7.14) 0121 2(22.22) 0.753
Myalgia 9(3333) 0.024 11(39.29) 0.099 2(22.22) 0.087 [FET]*
Arthralgia 17 (62.96) 0.098 16 (57.14) 0.291 4 (44.44) 1 [FETT*
Nausea 6(2222) 0.943 6(21.43) 0.975 111 0439
Vomiting 18 (66.67) <0.001 11(39.29) 0.299 3(33.33) 0.850
Abdominal pain 8(29.63) 0.975 6(21.43) 0.346 3(33.33) 0.792
Hemorrhagic manifestations 3(11.11) 0.001 0 (0.00) 1.000 [FET]* 0 (0.00) 1 [FETT*
[FETT*

Chills 0(0.00) 0.273 1(3.57) 0.889 1T(11.1) 0.283
Anorexia 5(18.52) <0.001 1(3.57) 0.799 1(11.11) 0.342
Asthenia 2(747) 0.594 0(0.00) 0.206 1(11.11) 0419
Dizziness 3(11.11) 0.544 2(7.14) 0.863 1(11.11) 0.730

* FET: Fischer’s Exact test

Factors associated with dengue fever
The results of the binary logistic regression are presented
in Table 3. Based on the univariate analysis, several fac-
tors were found to be associated with dengue fever at a
significance level of 5%. These factors include the resi-
dence, the location where participants stayed during
the daytime, specific symptoms (myalgia, vomiting, and
hemorrhagic manifestations), as well as malaria.

Residing or staying during the daytime at Arron-
dissement 4 were approximately associated with
4- or 3-times higher odds of having dengue fever,

respectively, compared to residing at or visiting Saaba
during the day. Similarly, suspected cases who vom-
ited were twice as likely to test positive for dengue,
compared to those who did not vomit (p=0.002). Par-
ticipants with hemorrhagic manifestations had about
18-folds increase chance of having dengue than those
with no hemorrhagic manifestations (p=0.003). Con-
versely, participants with myalgia are less likely to test
positive to dengue to the extent of 50%, compared to
those without myalgia. Holding all other variables con-
stant, having a malaria RDT positive reduced the odds
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Characteristics

Univariate binary logistic regression

Multivariable binary logistic regression

Crude Odds ratio p-value Adjusted Odds ratio p-value

Age 1.00 (0.98- 1.02) 0.864 1.00 (0.97-1.02) 0.756
Sex

Female 1 1

Male 1.14 (0.64- 2.02) 0.653 1.19(0.65-2.19) 0577
Education level

No education 1 - -

Primary level 1.49 (0.59-3.73) 0.397 - -

Secondary level 0.96 (044-2.11) 0915 - -

Tertiary level 1.30(0.54-3.13) 0.552 - -
Marital status

Single 1 - -

Married 091 (0.51-1.61) 0.735 - -

Widowed/Divorced 0.63 (0.08-4.88) 0.656 - -
Main occupation

Student 1 - -

Trader 0.80(0.32-1.96) 0.624 - -

Private employee 1.34(0.59-3.00) 0.484 - -

Housewife 1.16 (0.45-2.99) 0.763 - -

Public servant 0.72 (0.20-2.62) 0.622 - -

Unemployed 0.70 (0.15-3.23) 0.649 - -

Other occupations 1.33 (0.49-3.65) 0.573 - -
Residence

Saaba 1 - -

Arrondissement 4 3.55(1.70-7.45) 0.001 - -

Arrondissement 1 29 (0.46-3.66) 0.629 - -

Arrondissement 6 1.83(0.38-8.89) 0451 - -

Other residences 0.92(0.25-343) 0.898 - -
Principal place last 7 days

Home - -

Workplace 1.34(0.73-2.48) 0.347 - -

School 1.06 (0.39-2.90) 0.905 - -

Other places 0.65 (0.15-2.86) 0.568 - -
Place during daytime

Saaba 1 1

Arrondissement 4 2.92 (1.38-6.20) 0.005 2.36 (1.03-5.45) 0.044

Arrondissement 1 1.29 (0.48-3.48) 0.616 1.34 (0.46-3.98) 0.591

Arrondissement 6 2.09(043-10.27) 0.362 239 (044-13.00) 0314

Other places 1.59 (0.56-4.53) 0.384 1.44 (0.48-4.33) 0520
Number of family contacts 0.99 (0.92-1.06) 0.782 - -
Number of adult contacts 1.00(091-1.11) 0.952 1.03 (0.92-1.15) 0.581
Knowledge of dengue

No 1 1

Yes 0.58 (0.32-1.03) 0.062 0.53 (0.29-0.98) 0.042
Knowledge of the germ

Don't know 1 - -

Virus 1.11(0.38-3.22) 0.854 - -

Knowledge of transmission ways

Don't know
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Table 3 (continued)
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Characteristics

Univariate binary logistic regression

Multivariable binary logistic regression

Crude Odds ratio p-value Adjusted Odds ratio p-value
Mosquito bite 1.30 (0.72-2.36) 0.381 -
Difference between dengue fever and malaria
No 1 -
Don't know 1.21(0.46-3.18) 0.696 - -
Yes 1.39(0.56-3.47) 0474 - -
Temperature
Below 38.5 °C 1 - -
Above 38.5 °C 0.62 (0.27-1.40) 0.247 - -
Presence of signs and symptoms (ref. absence)
Headaches 1.71 (0.22-13.05) 0.604 - -
Retro-orbital pain 0.68 (0.30-1.55) 0.357 - -
Myalgia 0.49 (0.28-0.88) 0.017 0.74 (0.39-1.43) 0.378
Arthralgia 1.71 (0.96-3.05) 0.068 1.53(0.81-2.89) 0.190
Nausea 1.09 (0.56-2.15) 0.796 - -
Vomiting 248 (1.40-4.40) 0.002 2.99 (1.58-5.64) 0.001
Abdominal pain 0.88 (0.46-1.66) 0.688 - -
Hemorrhagic manifestations 17.85(2.91-109.36) 0.003 - -
Chills 0.44 (0.06-3.31) 0425 - -
Anorexia 249(091-6.82) 0.077 1.70(0.57-5.07) 0.337
Asthenia 0.71(0.17-3.07) 0.652 - -
Dizziness 0.95 (0.33-2.76) 0.931 - -
RDT malaria
Negative RDT 1 1
Positive RDT 0.46 (0.24-0.86) 0.016 0.28 (0.14-0.57) <0.001
LR chi2(13) =38.52, Pseudo R2=0.1069, AIC=349.69
n=637
p=0.0002

of dengue infection by about 54%, compared to having a
negative result (p =0.016).

Considering the probability of collinearity, only the
location where participants stayed during daytime was
included in the multivariable analysis, although resi-
dence was also significant at 5%. Interestingly, knowledge
of dengue became significantly associated with dengue,
causing confusion, as it reduces the odds of dengue by
47% (p=0.042). Being positive for malaria still reduced
the odds of dengue to the extent of 72% (p <0.001). Stay-
ing at Arrondissement 4 during the daytime (compared
to Saaba) and vomiting (compared to not vomiting) were
associated with an increased chance of dengue by 2.36
times (p=0.044) and 2.99 times (p=0.001), respectively.

Discussion

This cross-sectional study aimed to estimate the preva-
lence of symptomatic dengue fever and assess associated
factors among adults. It included testing febrile partici-
pants seeking care in healthcare facilities in the Central
region—Burkina Faso- for dengue and malaria.

Symptomatic dengue prevalence

The prevalence of dengue fever was relatively high in
this study, however similar to previous findings (8.7%) in
2013-2014 among both children and adults in primary
healthcare facilities in Ouagadougou [10]. According to
Ridde et al., participants age was statistically associated
with probable/confirmed dengue, and about 90% of the
cases were adults [10]. Similarly, adult dengue cases rep-
resented over 80% of the participants in primary health-
care facilities in Ouagadougou between December 2014
and February 2017 [9]. This study does not allow a con-
clusive long-term evaluation of DF among adults, due to
a lack of previous estimations of DF among adults. Fur-
ther, as it focused on this population, this study should
be taken as a basis for future surveillance of adult dengue
fever in the Central Region of Burkina Faso.

In this study, acute dengue accounted for 4.24% of the
adult participants in 2022, slightly lower than the result
found in another study by Bello, who reported 5.4%
of acute DF cases among febrile patients of all ages in
2020-2022 with laboratory-based data in Ouagadougou



Ouédraogo et al. BMC Infectious Diseases (2024) 24:22

[19]. Regarding recent dengue cases (IgM positive), we
recorded 4.40% among the participating population. In
an earlier study, acute DF cases accounted for a signifi-
cantly higher prevalence (11%) among all febrile patients
in Ouagadougou between 2014 and 2017 [9]. However,
the same study reported a similar percentage of recent
dengue cases (4%) than what was found in this study.
Variations in marker positivity rates are likely due to dif-
ferences in study participants and design. Higher propor-
tions of IgM may reflect the delay in seeking care while
presenting fever and other symptoms.

Signs/symptoms associated with dengue markers
Symptoms like fever, body pain, headache, nausea, and
rash are frequent with dengue [1]. A previous study
found rash and retroorbital pain associated with DF dur-
ing the outbreak period (September to November 2016)
and rash and nausea/vomiting in the non-outbreak
period among febrile participants, including children and
adults [9]. This study reported only on adults, so differ-
ences in symptoms were expected.

In this study, the symptomatologic profile associated
with acute dengue infection was specific compared to
recent and ancient cases. Acute infections were associ-
ated with myalgia, vomiting, anorexia, and hemorrhagic
manifestations, while no symptom or sign was related
to recent or ancient dengue. These findings can improve
clinical diagnosis, particularly when rapid diagnostic
tests (RDT) for DF are not readily available.

Factors associated with dengue fever

Multivariable analysis revealed that being in Arrondisse-
ment 4 during the daytime and experiencing vomiting
increased the odds of dengue fever. With the other 4 dis-
tricts of the Central region, Nongr-massom district con-
stituted the main cluster of dengue between 2016—-2019
in Burkina Faso [20]. This suggests that Arrondissement
4 could be a hotspot for dengue transmission, as Aedes
mosquitos bite during the day. In effect, Nongr-Massom
district includes 2 of the 3 dams of Ouagadougou and
the "Bangr-Weogo" urban park. The "Zone du Bois", a
residential area, is also located in Arrondissement 4 with
many trees, flowerpots, gardens and swimming pools
in the houses and services. Nonetheless, entomological
studies are necessary for a more conclusive hypothesis to
help implement vector control measures.

This study found that participants with higher knowl-
edge of dengue were less likely to experience dengue. In
2013, when the public discovered dengue fever with the
ongoing epidemic, it was called “Palu-dengue” [malaria-
dengue in English], as the symptoms or signs of the two
diseases are close. They believed that dengue was a new
form of malaria. With about 53% of the participants
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claiming to know about dengue, awareness about the dis-
ease has improved in 2022. These improvements could
be partially due to community-based interventions for
Aedes vector control that could have reduced the confu-
sion between malaria and dengue and increased popu-
lations awareness of dengue symptoms [21, 22]. These
interventions included breeding sites destruction as well
as behavior change interventions with messages on mos-
quito breeding sites identification, and dengue preven-
tion and management. However, efforts are still needed
as most dengue cases claimed they did not know of den-
gue (59.62%) or the causal agent (92.31%). While it was
expected that knowledge would likely reduce the risk of
dengue fever, it is surprising that coinfection with malaria
also significantly reduces the dengue infection.

Participants co-infected with malaria significantly had
reduced odds of dengue in both univariate and multivari-
ate analyses. Nevertheless, few studies have been done
about malaria-dengue coinfection. A study that pooled
13 studies in 2019 estimated an odds ratio of 0.32 (95%
CI: 0.27-0.36) for coinfected cases compared to only
malaria cases [23]. These studies were published between
2009 and 2016; three were done in Africa (Nigeria, Tan-
zania, and Senegal). In addition, Plasmodium para-
sitemia was significantly lower in coinfected cases than in
patients with malaria [23]. From a single laboratory data,
the coinfection of dengue-malaria was as high as 1.4%,
with these diseases negatively associated [7]. Similarly,
coinfection was low (2.84%) among febrile patients of
all ages in Nigeria, despite the high prevalence of Immu-
noglobulin M antibodies at 46% [24]. These results were
consistent with the estimates in this study (2.20%), spe-
cifically among adults. Further studies should focus on
estimating the burden of dengue-malaria coinfection in
Burkina Faso.

Limitations

Prevalences found in this study are subject to the speci-
ficity and sensitivity of the RDT tests used and the soci-
odemographic and clinical characteristics [25]. As a
hospital-based study, the findings may not represent the
true epidemiology of dengue fever in Burkina Faso, as
many cases are mild or asymptomatic and do not seek
care at healthcare facilities, as well as certain sympto-
matic cases. Future epidemiological investigations should
capture symptomatic dengue patients who do not seek
care and include asymptomatic individuals.

Conclusion

This study provides valuable insights into the preva-
lence of symptomatic dengue fever among adults in
Burkina Faso, particularly in the Central Region. To
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our knowledge, this study is the first to focus on adults
in Burkina Faso, setting a basis for further surveillance
of dengue fever. With a high prevalence among adults,
symptomatic dengue fever is a public health concern in
Burkina Faso, specifically for those residing or spend-
ing the daytime in Arrondissement 4. Moreover, malaria
reduced the risk of dengue fever, links that need to be
further explored.

Abbreviations

AgNS1  Antigen Nonstructural protein 1

(@] Medical Centre

CMA Medical Centre with Surgical Antenna
CSPS Primary healthcare centres

DF Dengue fever

DENV Dengue virus

[e]€] Immunoglobulins G

IgM Immunoglobulins M

CMU Urban Medical Centres
RDT Rapid Diagnostic Test

Acknowledgements

We would like to thank the Fonds National de la Recherche et de I'lnnovation
pour le Développement (FONRID), Burkina Faso for funding this study, and Dr
Raogo OUEDRAOGO for the language editing.

Authors’ contributions

All the authors conceived the overall study. JCRPO analysed the data and
drafted the manuscript. JCRPO, SI, and TRC interpreted the data under the
supervision of LGBS. All authors read and approved the final version.

Funding

The study was funded by the Fonds National de la Recherche et de
I''nnovation pour le Développement (FONRID), Burkina Faso and the Pro-
gramme d’Appui a 'Enseignement Supérieur (PAES), Burkina Faso. The funders
had no role in the study design, nor the decision to write this manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The institutional Ethics Committee (CEIRES) from the Institut de Recherche en
Sciences de la Santé (IRSS) [number 032-2022/CEIRES] and the national Ethics
Committee (CERS) [N° 2022-12-257] approved the study.

The study was conducted according to the Declaration of Helsinki. Signed
informed consent was obtained from each participant after the study
objectives and processes were explained. Assent was also obtained from the
participants 16 to 18 years old, along with the parent or caregiver’s informed
consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Laboratoire de Développement de Médicament (LADME), Ecole Doctorale
Sciences de La Santé, Université Joseph Ki-Zerbo, Ouagadougou, Burkina
Faso. *Laboratoire de Recherche-Développement de Phytomédicaments

Et Médicaments (LR-D/PM), Institut de Recherche en Sciences de La Santé
(IRSS), Ouagadougou, Burkina Faso. *International Research Laboratory -
Environnement, Santé Et Sociétés (IRL 3189, ESS), CNRST/CNRS/UCAD/UGB/

Page 10 of 11

USTTB, Ouagadougou, Burkina Faso. “Laboratoire de Recherche en Maladies
Infectieuses Et Parasitaires (LR/MIP), Institut de Recherche en Sciences de La
Santé (IRSS/CNRST), Ouagadougou, Burkina Faso. *Centre de Recherche Bio-
moléculaire Pietro Annigoni (CERBA), Ouagadougou, Burkina Faso. Direction
Régionale de la Santé du Centre, Ouagadougou, Burkina Faso. ’Laboratoire
de Recherche Sur Le Patrimoine Et Le Développement Durable (LR/PDD),
Institut Des Sciences Des Sociétés (INSS/CNRST), Ouagadougou, Burkina Faso.
8Université Joseph KI-ZERBO/Centre Universitaire de Ziniaré, Ziniaré, Burkina
Faso. “Institut Supérieur des Sciences de la Santé, Université NAZI BONI,
Bobo-Dioulasso, Burkina Faso.

Received: 5 September 2023 Accepted: 19 December 2023
Published online: 02 January 2024

References

1. WHO. Dengue and severe dengue [Internet]. World Health Organization.
2023 . Available from: https://www.who.int/news-room/fact-sheets/
detail/dengue-and-severe-dengue. [Cited 2023 Mar 29].

2. Gainor EM, Harris E, LaBeaud AD. Uncovering the burden of dengue in
Africa: considerations on magnitude, misdiagnosis, and ancestry. Viruses.
2022,14:233

3. BhattS, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes CL, et al. The
global distribution and burden of dengue. Nature. 2013;496:504-7.

4. Stoler J, al Dashti R, Anto F, Fobil JN, Awandare GA. Deconstructing
Malaria: West Africa as the next front for dengue fever surveillance and
control. Acta Trop. 2014;134:58-65.

5. Simo FBN, Bigna JJ, Kenmoe S, Ndangang MS, Temfack E, Moundipa PF,
et al. Dengue virus infection in people residing in Africa: a systematic
review and meta-analysis of prevalence studies. Sci Rep. 2019;9:13626.

6. Amarasinghe A. Dengue virus Infection in Africa. Emerg Infect Dis.
2011;17:1349-54.

7. ImJ, Balasubramanian R, Ouedraogo M, Wandji Nana LR, Mogeni OD,
Jeon HJ, et al. The epidemiology of dengue outbreaks in 2016 and 2017
in Ouagadougou, Burkina Faso. Heliyon. 2020;6: e04389.

8. Tarnagda Z, Cissé A, Bicaba BW, Diagbouga S, Sagna T, llboudo AK; et al.
Dengue fever in Burkina Faso, 2016. Emerg Infect Dis. 2018;24:170-2.

9. Lim JK Seydou'Y, Carabali M, Barro A, Dahourou DL, Lee KS, et al. Clinical
and epidemiologic characteristics associated with dengue during and
outside the 2016 outbreak identified in health facility-based surveillance
in Ouagadougou, Burkina Faso. Plos Negl Trop Dis. 2019;13:e0007882.

10. RiddeV, Agier |, Bonnet E, Carabali M, Dabiré KR, Fournet F, et al. Presence
of three dengue serotypes in Ouagadougou (Burkina Faso): research and
public health implications. Infect Dis Poverty. 2016;5:23.

11. Ministéere de la santé. Annuaire statistique 2020. Burkina Faso: DGESS:
Ouagadougou; 2021. p. 478.

12. Tinto B, Kaboré DPA, Kania D, Kagoné TS, Kiba-Koumaré A, Pinceloup L,
et al. Serological evidence of Zika Virus circulation in Burkina Faso. Patho-
gens. 2022;11:741.

13. Zongo S, Carabali M, Munoz M, Ridde V. Dengue rapid diagnostic tests:
health professionals’ practices and challenges in Burkina Faso. SAGE Open
Medicine. 2018;6:205031211879458.

14. Carabali M, Hernandez LM, Arauz MJ, Villar LA, Ridde V. Why are people
with dengue dying? A scoping review of determinants for dengue mor-
tality. BMC Infect Dis. 2015;15:301.

15. Direction Régionale de la Santé du Centre. Plan d’Action 2022. Burkina
Faso: Ministere de la santé et de I'hygiéne publique; 2022.

16. INSD. Cinquiéme recensement général de la population et de I'habitation
du Burkina Faso. Résultats préliminaires. Ouagadougou, Burkina Faso:
Ministére de 'Economie, des Finances et du Développement; 2020. p. 76.

17. Programme national de lutte contre les maladies tropicales négligées.
Directives nationales de prise en charge des cas de dengue Au Burkina
Faso. Burkina Faso: Ministere de la santé et de I'hygiéne publique; 2023.

18. Charan J, Biswas T. How to calculate sample size for different study
designs in Medical Research? Indian J Psychol Med. 2013;35:121-6.

19. Bello SOT, Houkpevi A, Zackari S, Tapsoba ASA, Zoure AA, llboudo PD,
et al. Epidemiology of Dengue in patients with febrile syndrome at Saint
Camille Hospital, Ouagadougou, Burkina Faso from 2020 to 2021. Af J Clin
Exp Micro. 2022;23:398-406.


https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue

Ouédraogo et al. BMC Infectious Diseases

20.

21

22.

23.

24.

25.

(2024) 24:22

Quattara CA, Traore S, Sangare |, Traore Tl, Meda ZC, Savadogo LGB. Spa-
tiotemporal analysis of dengue Fever in Burkina Faso from 2016 to 2019.
BMC Public Health. 2022;22:462.

Ouédraogo S, Benmarhnia T, Bonnet E, Somé P-A, Barro AS, Kafando Y,

et al. Evaluation of effectiveness of a community-based intervention for
control of dengue virus vector, Ouagadougou, Burkina Faso. Emerg Infect
Dis. 2018;24:1859-67.

Saré D, Pérez D, Somé P-A, Kafando Y, Barro A, Ridde V. Community-based
dengue control intervention in Ouagadougou: intervention theory and
implementation fidelity. Global Health Research and Policy. 2018;3:21.
Kotepui M, Kotepui KU. Prevalence and laboratory analysis of Malaria and
dengue co-infection: a systematic review and meta-analysis. BMC Public
Health. 2019;19:1148.

Kolawole OM, Seriki AA, Irekeola AA, Bello KE, Adeyemi OO. Dengue virus
and Malaria concurrent infection among febrile subjects within llorin
metropolis, Nigeria. J Med Virol. 2017,89:1347-53.

Santoso MS, Yohan B, Denis D, Hayati RF, Haryanto S, Trianty L, et al.
Diagnostic accuracy of 5 different brands of dengue virus non-structural
protein 1 (NS1) antigen rapid diagnostic tests (RDT) in Indonesia. Diagn
Microbiol Infect Dis. 2020;98:115116.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Determinants and prevalence of symptomatic dengue fever among adults in the Central Region of Burkina Faso: a hospital-based cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Aim
	Study design
	Study setting
	Participants
	Sample size estimation
	Sampling technique
	Questionnaire and data collection
	Statistical analyses

	Results
	Sociodemographic features of the participants
	Dengue fever seroprevalence
	Signs and symptoms associated with dengue marker type
	Factors associated with dengue fever

	Discussion
	Symptomatic dengue prevalence
	Signssymptoms associated with dengue markers
	Factors associated with dengue fever
	Limitations

	Conclusion
	Acknowledgements
	References


