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Abstract

In the Republic of the Congo, rural areas are characterized by vulnerable populations
and endemic infectious diseases, while health facilities have limited technical capa-
bilities. Our objective was to study the distribution of reasons for consultation and
afflicted body systems in rural health facilities. We conducted a cross-sectional study
in Bouenza, Lékoumou, and Sangha departments. Individuals attending General
Medicine outpatient services of selected health facilities were included in the study
between September 2020 and January 2021. Reasons for consultation and afflicted
body systems were standardized using the second edition of the International Clas-
sification of Primary Care (ICPC-2). The overall results were subsequently stratified
by department, sex, and age. Most participants were females (53.2%) and the most
attended health facilities for consultation were health care centers (55.9%). The most
common reason for consultation was fever (25.7%), followed by headache (8.9%),
with the most common combination of reasons for consultation being ‘fever-cough-
nasal congestion’ (4.5%). In Bouenza specifically, asthenia (3.0%) and headache
(11.6%) were the most common reasons for consultation, whereas skin rash (4.6%)
and foot injuries (2.0%) were the most frequent in Lekoumou and cough (8.1%)

and chills (6.6%) the most frequent reasons for consultation in Sangha. Although
neglected tropical diseases (NTDs) are considered to be common diseases in rural
areas of the Republic of the Congo, reasons for consultation related to NTDs were
uncommon in this study. According to the ICPC-2 classification, “fever or chills” (taken
as non-specific manifestations, thus separate from body systems) and the digestive
system were the most afflicted body systems, as observed in 29.7% and 21.2% of
cases, respectively. The main reason for consultation was fever, and “fever or chills”

PLOS One | https://doi.org/10.1371/journal.pone.0333181

October 17, 2025 1719



http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0333181&domain=pdf&date_stamp=2025-10-17
https://doi.org/10.1371/journal.pone.0333181
https://doi.org/10.1371/journal.pone.0333181
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-7084-7093
mailto:josaxel@yahoo.fr
mailto:cedric.chesnais@ird.fr

PLO\Sﬁ\\.- One

Organization for the Control of Endemics in
Central Africa (in French, OCEAC)”, based

on the financial cooperation between the
Economic and Monetary Community of Central
Africa (in French, CEMAC) and the German
Federal Ministry for Economic Cooperation

and Development (BMZ) and administered by
the “Kreditanstalt fiir Wiederaufbau” (KfW).
The funders had no role in study design, data
collection and analysis, decision to publish,

or preparation of the manuscript. GN, AN, SP,
AAA, MB, and CBC received no specific funding
for this work.

Competing interests: The authors have
declared that no competing interests exist.

was found to be the most frequent afflicted body system, followed by the digestive
system. Further studies are required to complete the history of diseases, the medical
diagnoses, and collect information during rainy seasons due to the seasonal nature
of several diseases.

Introduction

The epidemiological profile of a population is linked to the morbidity and mortality
data available within its geographic region. These data sources collate field surveys,
statistical reports generated by nations, and estimates provided by private and inter-
national organizations [1,2]. In Sub-Saharan Africa, challenges such as the subop-
timal functioning of national health information systems and a dearth of high-quality
research data publication in some countries have resulted in deficiencies within
national health reports when it comes to producing valuable insights into disease
prevalence [3—6]. These shortcomings could hinder countries from developing health
policies based on evidence. It is therefore essential to estimate the epidemiological
profile of populations to provide more informed guidance on health interventions.

The reasons for consultation, representing patients’ reported complaints to health-
care personnel, influence the course and outcome of medical procedures and inform
the diagnostic process. Frequent medical diagnoses help define public health aware-
ness and community screening programs.

Public health facilities in rural areas of the Republic of the Congo are facing signif-
icant challenges, including a shortage of qualified personnel, difficulties in accessing
the facilities due to geographical and financial constraints, and inadequate diagnostic
and treatment infrastructure [7]. In these settings, patient-reported signs and symp-
toms are often used to diagnose patients, particularly for many neglected tropical
diseases (NTD) [8]. It is therefore vital to obtain high-quality data on the reasons for
consultation in rural health facilities to gain a deeper understanding of the disease
landscape. However, there is a lack of studies conducted in Congo on the distribution
of reasons for consultation in rural health facilities settings. To address this gap in
knowledge, we conducted a comprehensive investigation to evaluate the distribution
of reasons for consultation and afflicted body systems in people living in rural areas
in the Republic of the Congo.

Methods

Data analyzed and the STROBE checklist for observational cross-sectional studies
[9] are accessible in S1 and S2 Files, respectively.

Study design and period

We conducted a multicenter, cross-sectional analytical study. The data collection
period spanned from 23 September to 17 October 2020 for Lekoumou, from 11 Sep-
tember to 12 October 2020 for Bouenza, and from 17 December 2020-18 January
2021 for Sangha.
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Study setting

The study was conducted in public health posts and health centers, private hospitals, and public reference hospitals (also
known as district hospitals) in three departments of the Republic of the Congo: Bouenza, Lékoumou and Sangha.

In the Republic of the Congo, the health system operates under a pyramid model with the health district as the opera-
tional level [10,11]. The health district (inhabitants: 30,000-100,000 in rural areas and 100,000—-300,000 in urban areas)
is comprised of a district hospital, also called a referral hospital, and an array of health facilities, including health posts,
integrated health centers (inhabitants: 2,500-5,000 in rural areas and 5,000—10,000 in urban areas), and private hospitals
(such as medical-social centers, medical offices). At the health district level of the national health pyramid, health posts
are managed by community health workers or nurses, who refer patients to health centers for primary healthcare. Health
centers and private hospitals are managed by nurses or general practitioners, who refer patients to district hospitals for
specialized care, including cardiology and gastroenterology care.

The Bouenza department (capital: Madingou) covers an area of 12 265 km? and had an estimated population of 434
925 in 2018. The region features the Niari Valley, which is conducive to agriculture, and a humid tropical climate with cor-
responding temperatures ranging between 25°C and 30°C. The predominant vegetation includes herbaceous savannas,
and plateaus dominate its topography [12]. The Bouenza department has 76 facilities (18 health posts, 16 health centers,
4 referral hospitals, and 38 private hospitals) and is endemic for soil-transmitted helminths (STH), urogenital schistosomi-
asis, onchocerciasis, lymphatic filariasis, Buruli ulcer [13], and Human African Trypanosomiasis [14]. The department is
also empirically characterized by a high frequency of sickle cell disease, diabetes mellitus and hypertension [15].

The Lékoumou department (capital: Sibiti) covers an area of 20 950 km? with an estimated population of 135 643 in
2018. The region features the Chaillu granite massif, which is shared with Gabon, and has a humid tropical climate. The
average annual rainfall is 2 200 mm, with temperatures ranging from 19.9°C in July to 24.5°C in March. The department’s
vegetation includes vast, dense forests and shrubby savannahs in the south and north [16]. The Lékoumou department
has 30 facilities (4 health posts, 21 health centers, 2 referral hospitals, and 3 private hospitals) and its endemic NTDs
include leprosy, yaws, STH, onchocerciasis and schistosomiasis [13]. The department is also empirically characterized by
a high frequency of sickle cell disease [15].

The Sangha department (capital: Ouesso) covers an area of 55 800 km? and had an estimated population of 120
650 in 2018. The department’s topography is characterized by a flat landscape with elevations consistently above 400
meters. The equatorial climate brings high and constant rainfall (1 600 mm annually), an average temperature of 26°C,
and is characterized by a dense primary forests across the majority of the department [17]. The Sangha department has
41 facilities (8 health posts, 9 health centers, 1 referral hospital, and 23 private hospitals) and its endemic NTDs include
leprosy, [18], yaws [19] and trachoma [20]. The department is also empirically characterized by a high frequency of
hypertension [15].

Sampling strategy and participant selection

A convenience sampling was used to only retain all rural health facilities and all referral hospitals in the health districts

of the study departments. An initial selection phase was conducted between September and December 2019 in each
department to identify the health facilities eligible for the study. This selection considered their location, the type of health
facility, local ecology, and the documented distribution of NTDs in the respective areas. The selection of health facilities
was based on two criteria: (i) their location in a rural area, situated more than 15 km away from the referral hospital (for
health posts and health centers), and (ii) a minimum daily consultation rate of three patients, as indicated in health facili-
ties’ registries. A total of 44 health facilities were selected according to selection criteria: 7 referral hospitals (4 in Bouenza,
2 in Lékoumou, and 1 in Sangha), 26 health centers (12 in Bouenza, 8 in Lékoumou, and 6 in Sangha), 4 private hospi-
tals (3 medical-social centers and 1 clinic), and 7 health posts in Sangha. In comparison with the other two departments,
Sangha had an insufficient number of health centers, which resulted in the selection of health posts and private facilities.
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The names and geographic coordinates of selected health facilities are presented in S3 File. To enhance clarity regarding
abbreviations, a comprehensive list of these abbreviations is presented in S4 File.

Finally, we included all consenting patients who attended General Medicine outpatient services in the three selected
departments during the study period. The consent provided was written in French and the two local languages (Lingala
and Kituba). Participants who were recruited directly from the community instead of the health facility were excluded. The
overall demographic composition of the study sample, representing age groups with a range of five years, reveals an
overrepresentation of children under the age of five and females, compared with national population pyramids for 2018
and those of the three study departments, as produced by the National Statistics Institute (S5 File).

Data collection

The data were collected prospectively for each patient during his/her consultation at each health facility by locally
trained healthcare staff (community health workers or nurses for health posts, nurses or general practitioners for
health centers, private hospitals, and general practitioners for reference hospitals). The data collection process at each
respective health facility started for each health facility on the day the data collection tools were provided to the local
health staff.

The initial version of the questionnaire was developed in 2019 and subsequently evaluated at 18 health facilities across
the three departments towards the end of that same year. Following the receipt of feedback from health personnel, a
revised version was developed at the outset of 2020. However, due to the onset of the COVID-19 pandemic, travel to the
departments was suspended during this period. Consequently, this new updated version was exclusively assessed at
health facilities located on the outskirts of Brazzaville. The definitive version of the questionnaire was officially validated in
August 2020. The questionnaire gathered general consultation variables derived from the curative consultation records at
the health centers visited. The initial section of the questionnaire documented the reasons for consultation, as reported by
the patients (see S6 File).

Data was collected using paper-based questionnaires. This choice was driven by logistical constraints: purchasing
electronic tablets for each of the 44 selected health facilities was not cost-effective, and in rural areas, the lack of electric-
ity would have limited the use of electronic devices due to battery depletion. Data collection was prospectively completed
by trained local healthcare professionals during patient consultations. We collected data on participants’ demographics
(age, sex, occupation), department, type of health facility for consultation, reasons for consultation, and afflicted body
systems. Standard body system categories were used (e.g., “abdominal”), with the addition of two separate systems:
“general”, for reasons that could not be categorized within a specific body system, and “fever or chills”, designed to reduce
the frequency of these two reasons being reported under the “general”’ system.

Given the variability in the number of reasons for consultation reported by patients, each of the six reasons provided
was treated as a separate variable. To ensure consistency in documenting reasons for consultation and affected body
systems, we used the International Classification of Primary Care, second edition [21,22]. This classification system,
developed in 1998 by the “World Organization of National Colleges, Academies, and Academic Associations of General
Practitioners/Family Physicians”, enables comparability across study sites — most of which were primary healthcare facil-
ities (health posts and health centers) — and with other studies conducted in African settings. In ICPC-2, each reason for
consultation is coded with a letter representing the afflicted body system, followed by two numbers indicating the specific
complaint/reason for consultation [23].

The data from the paper questionnaires were entered into an electronic format using the REDCap mobile applica-
tion (www.projectredcap.org), a tool developed by Vanderbilt University (Nashville, Tennessee, USA) [24,25]. To ensure
accuracy and minimize errors, trained interviewers conducted a double-entry process. Furthermore, the geographic
coordinates (longitude and latitude) for each study site were collected using the Global Positioning System smartphone
application.
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Statistical analysis

The data collected on REDCap was exported to Microsoft Excel 2016 (version 16.0) from Microsoft Office, where it
was cleaned. Subsequently, the data was exported for statistical analyses on R 4.0.3 software, utilizing the RStudio
2022.02.03 interface.

As a first step in variable construction, we examined the sequence in which patients reported their reasons for consul-
tation. Accordingly, “reason 1” (R,) was defined as the first reason for consultation mentioned by the patient, while “system
17 (S,) represented the afflicted body system corresponding to R,. The variables R, , and S, , referred to the combination
of the first three reasons for consultation and their afflicted body systems that a patient expressed, respectively. In a sec-
ond step, we created the variable “all reasons for consultation”, encompassing all reasons for consultation mentioned by
a given patient, regardless of order. Similarly, “all body systems” included all afflicted body systems related to “all reasons
for consultation”, without regard to order.

For descriptive statistical analysis, categorical variables were summarized as frequencies and percentages. To com-
pare proportions between groups, we used the Chi-square test. Fisher’s exact test was applied when expected cell counts
were below 5 or when assumptions for the Chi-square test were not met. Age was treated as a categorical variable. A
two-sided p-value of <0.05 was considered to denote statistically significant results. For each proportion, 95% confidence
intervals (95% CIl) were computed using either the Wald when np 25 and n(1-p)25 or Wilson method [26,27]. No statis-
tical test was performed to compare the frequencies of the different combinations of reasons for consultation (R1-R3) as
well as first combinations of afflicted body systems, as each combination represented a unique, non-mutually exclusive
group. These frequencies are presented descriptively, along with their 95% confidence intervals, to illustrate the most
frequently reported patterns.

The results were presented for the overall study population, then stratified by sex, department, and age group. All the
most common first reasons for consultation and afflicted body systems were presented, as reported by patients from each
study department (see S7 File for description).

Ethical issues

The ethical clearance was obtained from the Health Sciences Research Ethics Committee (CERSSA, in French) on 29
July 2019, under the reference N°166/MRSIT/IRSSA/CERSSA, for a broader study entitled “Assessment of the Burden of
Neglected Tropical Diseases in Rural Areas of the Republic of the Congo”. This article is the first in a series of publications
on neglected tropical diseases, and a unique sampling and data collection strategy was employed. The study was con-
ducted in accordance with the principles of the Helsinki Declaration [28].

Results
Sociodemographic characteristics of the study population

The study revealed that the largest age group of participants was those aged 15-29 (24.1%), while females (53.2%) and
students (20.5%) were the most frequent (Table 1).

Reasons for consultation

Overall distribution. According to the ICPC-2 classification, the distribution of R, indicates that 25.6% (95% CI:
23.7-27.6) of the subjects reported having a fever, with the percentage being consistent across all departments (Table 2).
The most frequent R, , combination (Table 3) was “fever-cough-nasal congestion” (4.5%, 95% CI: 3.5-5.8), followed by
“fever-asthenia-anorexia” (2.2%, 95% CI: 1.5-3.3).

Distribution by sex and department. Regarding R,, patients in Bouenza reported a higher prevalence of headaches
(11.6%) and asthenia (3.0%) compared with those in Lékoumou (7.2% and 1.2% respectively, p=0.006) and Sangha
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Table 1. Study sites and characteristics of the 1876 patients.

Variable Categories n %
Department Bouenza 712 37.9
Lékoumou 350 18.7
Sangha 814 43.4
Type of health facilities Health post 218 11.6
Health center 1048 55.9
Private hospital 195 10.4
Reference hospital 415 221
Age 0-4 404 215
5-14 275 14.7
15-29 452 241
30-49 439 234
50+ 306 16.3
Sex Female 998 53.2
Male 878 46.8
Occupation Farmer 333 17.7
Housewife 251 13.4
Student 385 20.5
Out-of-school infants 324 17.3
No occupation 243 13.0
Driver 26 1.4
Fisher 21 1.1
Retired 15 0.8
Dressmaker 14 0.7
Mechanic 10 0.5
Other* 254 13.5

* The term ‘other’ is used to denote occupations for which there were fewer responses.

https://doi.org/10.1371/journal.pone.0333181.t001

departments (7.2% and 1.2% respectively, p=0.025). In contrast, patients in Lékoumou had rashes more frequently
(4.6%), compared with those in Bouenza and Sangha (2.0% and 2.0% respectively, p=0.016). Conversely, the proportion
of diarrhea was notably lower in Lékoumou (1.4%) compared with Bouenza and Sangha (5.4% and 5.0%, respectively)
(p=0.010). Additionally, patients in Sangha reported a higher frequency of cough (8.1%) and chills (6.6%) compared with
those in Bouenza (3.8% and 1.8% respectively, p<0.001) and Lékoumou (3.5% and 2.0% respectively, p<0.001).

The findings on R, regarding headache, rash, cough, and chills were consistent within each sex and displayed simi-
lar patterns between both sexes. Specifically, joint complaints were more frequent in Bouenza (3.0%) than in Lékoumou
(1.2%) or Sangha (0.7%) (p=0.032). Conversely, complaints about arm issues were exclusively reported in Lékoumou
(1.8%, p=0.006), while ear pain was more frequent in Lékoumou (1.8%) than in Bouenza (0.0%) or Sangha (0.2%)
(p=0.020) (Fig 1).

Distribution by sex and age groups. The distribution of R, by age group (Fig 2) revealed that children aged 0—4
years had the highest proportions of cough (10.3%) and diarrhea (11.5%), in comparison with children aged 5-14 years
(5.1% and 3.3%, respectively), 15-29-year-old individuals (4.6% and 1.8%, respectively), 30—49-year-old individuals
(3.6% and 3.2%, respectively), and those aged 50 years and over (4.6% and 2.3% respectively, p<0.001). The highest
proportions of seizures were observed in individuals aged 5-14 years (2.6%), while the percentages were lower in the
0-5 years, 1529 years, 30—49 years, and 50 years and over (1.5%, 0.4%, 0.9%, and 0.0% respectively, p=0.014). In

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 6/19



https://doi.org/10.1371/journal.pone.0333181.t001

PLO\S\%- One

Table 2. Top 28 first reasons for consultation. N=1867.

ICPC-2 Bouenza Lékoumou Sangha Overall

code (n=712) (n=350) (n=814) (n=1876)
First reasons for n % and 95%CI n % and 95%CI n % and 95%CI p n % and 95%CI
consultation (R))
Fever A03 166 |23.3(20.2-26.4) |90 |25.7(21.1-30.3) |224 |27.5(24.4-30.6) |0.171 480 | 25.6 (23.7-27.6)
Headache NO1 82 11.5 (9.2-13.8) 25 |7.1(4.4-9.8) 59 7.2 (5.4-9.0) 0.006 166 | 8.8 (7.6-10.2)
Generalized D01 35 4.9 (3.3-6.5) 27 | 7.7 (4.9-10.5) 58 7.1(5.3-8.9) 0.114 120 |6.4(5.3-7.6)
abdominal pain
Cough R05 27 3.8 (2.4-5.2) 12 | 3.4(1.5-5.3) 66 8.1 (6.2-10.0) <0.005 |105 |5.6(4.7-6.7)
Diarrhea D11 38 5.3 (3.7-6.9) 1.4 (0.2-2.6) 41 5.0 (3.5-6.5) 0.009 84 4.5 (3.7-5.5)
Chills A02 13 1.8 (0.8-2.8) 2.0 (0.5-3.5) 54 6.6 (4.9-8.3) <0.005 |74 3.9(3.1-4.8)
Other localized D06 25 3.5(2.2-4.8) 14 4.0 (1.9-6.1) 25 3.1(1.9-4.3) 0.713 64 3.4 (2.6-4.3)
abdominal pain
Vomiting D10 21 29 (1.74.1) 3 0.9 (0.1-1.9) 25 3.1(1.9-4.3) 0.073 49 2.6 (1.9-34)
Localized rash S06 14 2.0 (1.0-3.0) 16 | 4.6 (2.4-6.8) 16 2.0 (1.0-3.0) 0.018 46 2.5(1.8-3.3)
Other traumatic S19 16 2.2 (1.1-3.3) 12 | 3.4 (1.5-5.3) 18 22(1.2-3.2) 0.424 46 2.5(1.8-3.3)
skin injury
Dizziness N17 22 3.1(1.8-4.4) 5 1.4 (0.2-2.6) 18 2.2(1.2-3.2) 0.033 45 2.4 (1.7-3.2)
Generalized A04 21 2.9(1.74.1) 4 1.1 (0.0-2.2) 10 1.2 (0.5-1.9) 0.059 35 1.9 (1.3-2.6)
weakness
Lumbar LO3 12 1.7 (0.8-2.6) 5 1.4 (0.2-2.6) 13 1.6 (0.7-2.5) 0.759 30 1.6 (1.1-2.3)
symptoms/
complaints
Pruritus S02 14 2.0 (1.0-3.0) 3 0.9 (0.1-1.9) 10 1.2 (0.5-1.9) 0.429 27 1.4 (0.9-2.1)
Dyspnea R02 11 1.5(0.6-2.4) 3 0.9 (0.1-1.9) 11 1.4 (0.6-2.2) 0.729 25 1.3 (0.8-2.0)
Epigastric pain D02 10 1.4 (0.5-2.3) 5 1.4 (0.2-2.6) 9 1.1 (0.4-1.8) 0.561 24 1.3 (0.8-1.9)
Joint symptoms/ L20 14 2.0 (1.0-3.0) 2 0.6 (0.2-1.4) 7 0.9 (0.3-1.5) 0.159 23 1.2 (0.7-1.9)
complaints
Foot symptoms/ L17 5 0.7 (0.1-1.3) 7 2.0 (0.5-3.5) 10 1.2 (0.5-1.9) 0.199 22 1.2 (0.7-1.8)
complaints
Chest pain A11 10 1.4 (0.5-2.3) 6 1.7 (0.4-3.0) 4 0.5 (0.0-1.0) 0.234 20 1.1 (0.7-1.7)
Convulsion NO7 10 1.4 (0.5-2.3) 2 0.6 (0.2-1.4) 7 0.9 (0.3-1.5) 0.258 19 1.0 (0.6-1.6)
Nasal congestion R0O7 15 2.1(1.0-3.2) 1 0.3 (0.3-0.9) 2 0.2 (0.1-0.5) <0.005 18 1.0 (0.6-1.5)
Skin swelling S04 7 1.0 (0.3-1.7) 6 1.7 (0.4-3.0) 5 0.6 (0.1-1.1) 0.276 18 1.0 (0.6-1.5)
Dysuria uo1 5 0.7 (0.1-1.3) 6 1.0 (0.0-2.0) 7 0.9 (0.3-1.5) 0.448 18 1.0 (0.6-1.5)
Loss of appetite TO3 5 0.7 (0.1-1.3) 1 0.3 (0.3-0.9) 8 1.0 (0.3-1.7) 0.434 14 0.7 (0.4-1.2)
Leg symptoms/ L14 8 1.1 (0.3-1.9) 2 0.6 (0.2—1.4) 3 0.4 (0.0-0.8) 0.209 13 0.7 (0.4-1.2)
complaints
Muscle pain L18 3 0.4 (0.1-0.9) 4 1.1 (0.0-2.2) 6 0.7 (0.1-1.3) 0.720 13 0.7 (0.4-1.2)
Intermenstrual X08 7 1.0 (0.3-1.7) 3 0.9 (0.1-1.9) 3 0.4 (0.0-0.8) 0.474 13 0.7 (0.4-1.2)
bleeding
Hematuria uo6 9 1.3 (0.5-2.1) 1 0.3 (0.3-0.9) 1 0.1 (0.1-0.3) 0.057 11 0.6 (0.3-1.1)
Other 83 11.7 (9.3-14.1) 68 |19.4(154-23.4) |94 11.5 (9.3-13.7) 0.012 245 13.1(11.7-14.6)

ICPC: International Classification of Primary Care. Cl: confidence interval.

https://doi.org/10.1371/journal.pone.0333181.t002

the case of generalized or localized abdominal pain, individuals aged 1529 years had the highest proportions (10.1%
and 7.9%, respectively), while lower percentages were observed in the 0—4-year-old (2.7% and 0.0%, respectively),
5—14-year-old (6.9% and 0.7%, respectively), 30—49-year-old (7.3% and 5.2%, respectively), and 50 years and over
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Table 3. Most frequent combinations of the first three reasons for consultation (N=1110).

Reason combinations (R,-R,-R,) n % and 95% CI
Fever — Cough — Nasal congestion 50 4.5 (3.5-5.8)
Fever — Generalized weakness — Loss of appetite 24 2.2 (1.5-3.3)
Fever — Generalized abdominal pain — Vomiting 20 1.8 (1.2-2.8)
Fever — Generalized abdominal pain — Cough 19 1.7 (1.1-2.7)
Fever — Vomiting — Headache 18 1.6 (1.0-2.6)
Chills — Fever — Headache 17 1.5 (0.9-2.5)
Fever — Generalized weakness — Vomiting 17 1.5 (0.9-2.5)
Fever — Vomiting — Diarrhea 17 1.5 (0.9-2.5)
Generalized weakness — Vomiting — Diarrhea 17 1.5(0.9-2.5)
Fever — Generalized weakness — Headache 16 1.4 (0.9-2.4)
Fever — Dyspnea — Cough 16 1.4 (0.9-2.4)
Fever — Headache — Cough 15 1.4 (0.8-2.3)
Fever — Muscle pain — Headache 14 1.3 (0.8-2.2)
Fever — Headache — Dizziness 14 1.3 (0.8-2.2)
Fever — Generalized abdominal pain — Headache 13 1.2 (0.7-2.1)
Fever — Joint — Headache 13 1.2 (0.7-2.1)
Fever — Generalized abdominal pain — Diarrhea 11 1.0 (0.6-1.9)
Fever — Vomiting — Cough 11 1.0 (0.6-1.9)
Fever — Headache — Loss of appetite 9 0.8 (0.4-1.6)
Chills — Fever — Generalized weakness 8 0.7 (0.4-1.5)
Chills — Generalized abdominal pain — Headache 8 0.7 (0.4-1.5)
Fever — Diarrhea — Cough 8 0.7 (0.4-1.5)
Asthenia — Headache — Dizziness 8 0.7 (0.4-1.5)
Chills — Fever — Loss of appetite 7 0.6 (0.3-1.4)
Chills — Joint — Headache 7 0.6 (0.3-1.4)
Chills — Headache — Dizziness 7 0.6 (0.3-1.4)
Fever — Generalized weakness — Cough 7 0.6 (0.3-1.4)
Fever — Headache — Nasal congestion 7 0.6 (0.3-1.4)
Chills — Headache — Loss of appetite 6 0.5(0.2-1.3)
Generalized weakness — Diarrhea — Loss of appetite 6 0.5 (0.2-1.3)
Generalized abdominal pain — Vomiting — Diarrhea 6 0.5(0.2-1.3)
Vomiting — Diarrhea — Cough 6 0.5 (0.2-1.3)
Headache — Dizziness — Loss of appetite 6 0.5 (0.2-1.3)
Fever — Generalized weakness — Generalized abdominal pain 5 0.5(0.2-1.2)
Fever — Generalized weakness — Diarrhea 5 0.5(0.2-1.2)
Fever — Generalized weakness — Dizziness 5 0.5(0.2-1.2)
Fever — Chest pain — Cough 5 0.5(0.2-1.2)
Fever — Vomiting — Loss of appetite 5 0.5(0.2-1.2)
Fever — Lumbar symptoms and complaints — Headache 5 0.5(0.2-1.2)
Fever — Cough — Loss of appetite 5 0.5(0.2-1.2)
Headache — Cough — Nasal congestion 5 0.5(0.2-1.2)
Other 642 57.8 (54.9-60.6)

Each combination represents the first three reasons for consultation recorded per patient. Percentages and 95% confidence intervals are shown. No
statistical comparison was performed between combinations.

The sample size for combinations of reasons for consultation is reduced (from n=1867 to n=1110) because we only retained patients who expressed at
least three reasons for consultation.

https://doi.org/10.1371/journal.pone.0333181.t003
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Fig 1. Distribution of the first reasons for consultation stratified by sex and department.
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(4.3% and 1.3% respectively, p<0.001). For low back pain, the 30—49-year-olds had the highest proportions (5%),
compared with the 0—4-year-olds, 5-14-year-old, 15-29-year-old, and 50 years and over (0.0%, 0.0%, 0.7%, and 1.7%,
respectively, p<0.001). Furthermore, individuals aged 50 years and over had the highest proportions of dyspnea (3.9%)
and joint complaints (3.3%), compared with 0—4-year-old (0.7% and 0.0%, respectively), 5-14-year-old (0.4% and
0.0%, respectively), 15-29-year-old (0.4% and 0.9%, respectively) and 30-49-year-old age groups (1.6% and 2.1%,
respectively) (p<0.001 for both dyspnea and join complaints).
Additionally, several reasons for consultation were only reported by females: joint complaints were more prevalent
in those aged 50 years and over (5.1%) when compared with the 0—4-year-old, 5—14-year-old, 15-29-year-old, and

30—49-year-old age groups (0.0%, 0.0%, 0.8%, and 2.4%, respectively, p=0.001). Complaints about leg issues were more

frequent in those aged 50 years and over (3.4%), compared with the 0—4-year, 5—14-year, 15-29 year, and 30—49-year
age groups (0.0%, 0.0%, 0.4%, and 0.4% respectively, p=0.004). Epigastric pain was more frequent in those aged 30—49
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years (4.0%) compared with the 0—4-year, 5-14-year, 15-29 year, and 50 years and over age groups (0.0%, 0.0%, 2.0%,
and 1.7% respectively, p=0.008).

Several reasons for consultation were exclusively reported by males. These included the loss of appetite, which was
more frequent in children aged 0—4 years (1.4%), compared with the 5-14 year, 15-29-year, 30—49 year, and 50 years
and over age groups (0.0%, 1.0%, 0.5%, and 0.0% respectively, p=0.012). Additionally, traumatic skin injuries were more
frequent among those aged 15-29 years (8.5%), compared with those aged 0—4 years, 5-14 years, 30—49 years, and 50
years and over (0.0%, 2.1%, 5.8% and 4.0% respectively, p<0.001). Paralysis was exclusively reported by patients aged
50 years and over (4.0%, p<0.001), fainting (loss of consciousness) was more common in the 50 years and over (3.2%),
compared with the 0—4-year, 5—14-year, 15—29 year and 30—49 year age groups (0.0%, 0.7%, 0.0%, and 0.5% respec-
tively, p=0.004).

The distribution for each department of the first reasons for consultation, stratified by sex and age (in S8 File), shows
proportions higher than 10% of fever for all age groups in all departments. Additionally, the presence of distinct R, with
proportions exceeding 10% is observed in the 0—4-year-old age group, including diarrhea in Bouenza (15.4%), localized
rash in Lékoumou (10.9%), and cough in Sangha (16.5%). For reasons for consultation considered regardless of their
order of expression (in S9 File), the highest proportions were observed for headaches in Bouenza, for the 5-14, 15-29,
30-49 and 50 years and over (12.5%, 12.5%, 11.2%, 12.7%, respectively). Additionally, cough was identified as most
frequent in Lékoumou and Sangha in children aged 0—4 years (12.6% and 18.0% respectively). Finally, the “fever-cough-
nasal congestion” combination (in S10 File) was observed to be more frequent in Sangha (6.7%), and in 0—4-year-olds
(16.2%).

Afflicted body systems

Overall distribution. The most frequently afflicted body systems related to first expressed reasons for
consultation were “Fever or chills” (29.7%, 95% CI: 23.7-27.6), followed by digestive (21.2%, 95% CI: 19.3-23.0),
neurological (13.0% 95% CI: 11.5-14.4), and respiratory (8.5%, 95% CI: 7.3-9.8) systems (Table 4). Making
a correspondence between each of the first reasons for consultation and a body system, the most frequent
combination of systems was “ Respiratory — Respiratory — Respiratory” (3.8%), followed by “Digestive — Neurological
— Fever or chills” (3.4%) (Table 5).

Distribution by sex and department. Regarding the afflicted body systems in relation to R, (Fig 3), patients in
Bouenza more frequently reported neurological system-related complaints (16.8%) and less frequently reported issues
with the Ear-Nose-Throat system (0.4%), compared with patients in Lékoumou (11.0%, and 2.0%, respectively) and
Sangha (10.4%, and 0.7% respectively, p<0.001, and p=0.030 for neurological and Ear-Nose-Throat based complaints,
respectively). In contrast, patients in Lékoumou expressed more frequently skin-related complaints (11.6%), compared
with those in Bouenza and Sangha (8.3% and 7.1% respectively, p=0.043).

Distribution by sex and age groups. The respiratory system (related to R,) was more frequently affected in the 0—4-
year age group (14.1%), compared with the 5—-14-year, 15-29-year, 30—49 year, and 50 years and over age groups (6.6%,
6.0%, 6.4%, and 9.6% respectively, p<0, 001). The urinary system (related to R,) was less frequently affected in 0—4 age
group compared with the 5—14-year, 15-29-year, 30—-49 year, and 50 years and over age groups (1.5%, 3.3%, 2.5%, and
2.6% respectively, p=0.048). Furthermore, the osteoarticular system (related to R.) was found to be significantly less
affected in the 0—4 age group (0.7%) compared with the 5—14-year, 15-29-year, 30-49-year, and 50 years and over age
groups (2.6%, 4.9%, 10.3%, and 15.8%, respectively; p<0.001) (Fig 4).

The distribution of afflicted body systems matched to R1 by department, sex and age showed that the osteoarticular
system (see S11 File) was more affected in individuals aged 50 years and over across all three departments (Bouenza:
14.1%, Lekoumou: 16.3%, Sangha: 18.4%), as compared with the age groups 0—4, 5-14, 15-29, and 30-49 years
(Bouenza: 0.7%, 1.2%, 5.3% and 10.3%, Lékoumou: 1.8%, 4.2%, 2.9% and 12.3%, Sangha: 0.5%, 2.8%, 5.2%, and
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Table 4. Afflicted body systems according to first reasons for consultation. N=1867.

ICPC-2 code | Bouenza Lékoumou Sangha Overall
(n=712) (n=350) (n=814) (n=1 876)

First afflicted body systems n % and 95% CI n | % and 95% CI n % and 95% CI p n % and 95% CI
Fever or chills Y4 179 | 25.1 (22.0-28.3) | 97 | 27.7 (23.0-32.4) | 278 | 34.2 (30.9-37.4) | 0.001 |554 |29.5(27.5-31.5)
Digestive D 136 | 19.1 (16.2—22.0) | 73 | 20.9 (16.6-25.1) | 186 | 22.9 (20.0-25.7) 1 0.054 | 395 | 21.1(19.3-23.0)
Neurological N 119 | 16.7 (14.0-19.5) 1 38 | 10.9 (7.6—14.1) |85 |10.4(8.3-12.5) |<0.005 |242 | 12.9 (11.5-14.4)
Respiratory R 60 |8.4(6.4-10.5) 18 | 5.1 (2.8-7.5) 81 [10.0(7.9-12.0) |<0.005 | 159 |8.5(7.3-9.8)
Skin S 59 |8.3(6.3-10.3) 40 1 11.4(8.1-14.8) |58 |7.1(5.4-8.9) 0.018 | 157 | 8.4 (7.2-9.7)
Osteoarticular L 48 |6.7 (4.9-8.6) 30 | 8.6 (5.6-11.5) 47 |5.8(4.2-7.4) 0.420 125 6.7 (5.7-7.9)
General A 40 |5.6(3.9-7.3) 11 3.1 (1.3-5.0) 25 |3.1(1.94.3) 0.110 |76 |4.1(3.3-5.1)
Urinary U 20 |2.8(1.6-4.0) 9 |2.6(0.94.2) 11 |1.4(0.6-2.1) 0.150 40 |2.1(1.6-2.9)
Female genital X 13 |1.8(0.8-2.8) 7 12.0(0.5-3.5) 9 1.1 (0.4-1.8) 0.670 |29 |1.5(1.0-2.2)
Metabolic T 10 |1.4(0.5-2.3) 5 [1.4(0.2-2.7) 9 1.1 (0.4-1.8) 0.890 |24 |1.3(0.9-2.0)
Eye F 9 1.3 (0.4-2.1) 3 10.9(0.1-1.8) 8 1.0 (0.3-1.7) 0.720 20 |1.1(0.7-1.7)
Ear H 3 0.4 (0.1-0.9) 7 2.0(0.5-3.5) 6 0.7 (0.1-1.3) 0.040 |16 |0.9(0.6-1.5)
Cardiovascular K 6 0.8 (0.2—-1.5) 3 10.9(0.1-1.8) 6 0.7 (0.1-1.3) 0.880 |15 |0.8(0.5-1.4)
Male genital Y 2 0.3 (0.1-0.7) 3 10.9(0.1-1.8) 2 0.2 (0.1-0.6) 0490 |7 0.4 (0.2-0.9)
Psychological P 1 0.1 (0.1-0.4) 0 |0.0(0.0-0.0) 3 0.4 (0.0-0.8) 0.290 |4 0.2 (0.1-0.7)
Blood B 2 0.3 (0.1-0.7) 1 10.3(0.3-0.8) 0 0.0 (0.0-0.0) 0.250 |3 0.2 (0.1-0.6)
Family planning W 1 0.1 (0.1-0.4) 0 |0.0(0.0-0.0) 0 0.0 (0.0-0.0) 0.610 |1 0.1 (0.0-0.5)

For each proportion, 95% confidence intervals (95% Cl) were computed using either the Wald or Wilson method.

https://doi.org/10.1371/journal.pone.0333181.t004

9.3%, p<0.05). A similar pattern for osteoarticular system was identified across all departments, for all the reasons

for consultation that were expressed, irrespective of the order in which the underlying reasons for consultation were
expressed (see S12 File). Finally, the distribution of combinations of afflicted body systems related to R -R,-R, (see S13
File) revealed that the combination “Respiratory-Respiratory-Fever or chills” was more prevalent in Sangha department
(10.2%) as compared with Bouenza and Lékoumou departments (3.5% and 2.7%, respectively), and was more frequent in
children aged 0—4-years (20.5%), as compared with participants aged 5-14, 15-29, 30-49, and 50 years and over (5.0%,
3.1%, 1.1%, and 2.1% respectively, p<0.05).

Discussion

The objective of this study was to describe the reasons for consultation and afflicted body systems in rural health facilities
in three departments of the Republic of the Congo. Fever was the main reason for consultation followed by four reasons
for consultation: headache, generalized abdominal pain, cough and diarrhea. Based on the revised ICPC-2 classification,
the four most afflicted body systems were, by decreasing order of frequency: “Fever or chills”, digestive system, neurologi-
cal system, and respiratory system.

Except for a few publications on specialized hospital units, there is a notable lack of comprehensive data on the distri-
bution of reasons for consultation in rural health facilities in sub-Saharan Africa. The limited available data was presented
in theses, particularly in West Africa, and on one or two health facilities [29—43]. In Mali, three similar studies on reasons
for consultation in general practice, conducted in 2007 [31], 2013—-2015 [41] et 2018 [33] reported that fever was the
most prevalent reason for consultation (23%, 26.1%, and 25.4%, respectively), followed by headache for the first study
(8%), vomiting for the second (10.6%) and abdominal pain for the last study (12.9%). In Cameroon, a prospective study
conducted at the maternal and child prevention center between 1988 and 1989 [32] reported that, fever was also the first

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 11719



https://doi.org/10.1371/journal.pone.0333181.t004

PLO\S\%- One

Table 5. Most frequent triplets of afflicted body systems according to the triplets of first reasons for
consultation in each patient. N=1110.

System combinations (S,-S,-S,) n % and 95% CI
Respiratory — Respiratory — Respiratory 71 6.4 (5.0-7.8)
Digestive — Neurological — Fever or chills 69 6.2 (4.8-7.6)
Digestive — Digestive — Fever or chills 64 5.8 (4.4-7.1)
Digestive-Respiratory- Fever or chills 57 5.1(3.8-6.4)
Osteoarticular-Neurological- Fever or chills 49 4.4 (3.2-5.6)
General-Digestive- Fever or chills 38 3.4 (2.4-4.5)
General -Metabolic- Fever or chills 31 2.8 (1.8-3.8)
General -Neurological- Fever or chills 30 2.7 (1.7-3.7)
Digestive-Digestive-Digestive 30 2.7 (1.7-3.7)
Neurological-Respiratory- Fever or chills 27 2.4 (1.7-3.5)
General -Digestive-Digestive 25 2.3 (1.5-3.3)
Digestive- Metabolic — Fever or chills 24 2.2 (1.5-3.2)
Neurological-Neurological- Fever or chills 23 2.1(1.4-3.1)
Neurological- Fever or chills — Fever or chills 19 1.7 (1.1-2.7)
General -Respiratory- Fever or chills 17 1.5(1.0-2.4)
Neurological — Metabolic — Fever or chills 16 1.4 (0.9-2.3)
Digestive — Digestive — Neurological 15 1.4 (0.8-2.2)
Digestive — Digestive — Respiratory 15 1.4 (0.8-2.2)
Digestive — Osteoarticular — Neurological 15 1.4 (0.8-2.2)
General — Digestive — Metabolic 14 1.3 (0.8-2.1)
Digestive — Osteoarticular — Fever or chills 13 1.2 (0.7-2.0)
Digestive — Respiratory — Respiratory 12 1.1 (0.6-1.9)
Osteoarticular — Respiratory — Fever or chills 12 1.1 (0.6-1.9)
Osteoarticular — Skin — Skin 12 1.1 (0.6-1.9)
General — Digestive — Neurological 11 1.0 (0.6-1.8)
General — Neurological — Neurological 11 1.0 (0.6-1.8)
Digestive — Fever or chills — Fever or chills 11 1.0 (0.6-1.8)
Respiratory — Metabolic — Fever or chills 10 0.9 (0.5-1.7)
General — Neurological — Respiratory 9 0.8 (0.4-1.5)
Digestive — Digestive — Metabolic 9 0.8 (0.4-1.5)
Osteoarticular — Neurological — Neurological 9 0.8 (0.4-1.5)
General — Fever or chills — Fever or chills 8 0.7 (0.4-1.4)
Osteoarticular — Osteoarticular — Fever or chills 8 0.7 (0.4-1.4)
Neurological — Respiratory — Respiratory 8 0.7 (0.4-1.4)
Metabolic — Fever or chills — Fever or chills 8 0.7 (0.4-1.4)
Osteoarticular — Neurological — Respiratory 7 0.6 (0.3-1.3)
Respiratory — Skin — Fever or chills 7 0.6 (0.3-1.3)
General — Digestive — Respiratory 6 0.5(0.2-1.2)
Digestive — Neurological — Respiratory 6 0.5(0.2-1.2)
Digestive — Skin — Fever or chills 6 0.5 (0.2-1.2)
Osteoarticular — Osteoarticular — Neurological 6 0.5(0.2-1.2)
Osteoarticular — Neurological — Skin 6 0.5 (0.2-1.2)
Osteoarticular — Metabolic — Fever or chills 6 0.5 (0.2-1.2)
Neurological — Neurological — Metabolic 6 0.5 (0.2-1.2)
General — Skin — Fever or chills 5 0.5 (0.2-1.1)
Digestive — Neurological — Neurological 5 0.5(0.2-1.1)
(Continued)
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Table 5. (Continued)

System combinations (S,-S,-S,) n % and 95% CI
Digestive — Neurological — Metabolic 5 0.5(0.2-1.1)
Osteoarticular — Osteoarticular — Skin 5 0.5 (0.2-1.1)
Osteoarticular — Skin — Fever or chills 5 0.5 (0.2-1.1)
Osteoarticular — Fever or chills — Fever or chills 5 0.5 (0.2-1.1)
Other 224 20.2

S1afflicted body system related to first expressed reason for consultation. For each proportion, 95% confidence intervals (95% CI) were computed using
the Wald method. The sample size for combinations of afflicted body systems is reduced (from n=1867 to n=1110) because we only retained patients
who expressed at least three reasons for consultation.

https://doi.org/10.1371/journal.pone.0333181.t005
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Fig 3. Distribution of the first afflicted body systems stratified by sex and department.

https://doi.org/10.1371/journal.pone.0333181.9003

expressed reason (56.6%), while in mainly primary public healthcare facilities of Senegal (Diourbel region, during the
Grand Magal of Touba) [39] in 2016, it was the second reason (17.2%), preceded by headache (28.4%).

In the Republic of the Congo, studies mainly focused on recruited subjects at the Hospital and specialized units of
University Center of Brazzaville [44—47]. Two studies conducted in rural areas were identified. The first study was con-
ducted between January 1982 and January 1983 in the Kouilou department and revealed that diarrhea was the primary
reason for consultation among children under two years of age (25.2%) and cough (21.0%) among 2—5-year-olds [37].
The second study was conducted in a semi-rural area in close proximity to Brazzaville [48]. In 1981, digestive and respi-
ratory systems accounted for over 50% of consultations in the 0—4 age group, with fever being a common accompanying
symptom. Although NTDs are empirically considered to be common diseases in rural areas of the Republic of the Congo,
reasons for consultation related to NTDs were uncommon in this study. Despite the paucity of comparable studies, the
primary reasons for consultation and afflicted body systems in the overall population and age sub-groups in Sub-Saharan
Africa appear to be similar and remained stable over time.

The high proportion of fever can be attributed to the endemic presence of malaria, which accounts for 54% of the
causes of consultation in the Republic of the Congo [7], or to the COVID-19 pandemic, for which fever is the most frequent
symptom [49-51]. However, the lack of comparable data prevents us from conducting a comparative analysis and accu-
rately estimating the potential impact of COVID-19. The 2019 health report for the countries of the Economic Community
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Fig 4. Distribution of the first afflicted body systems stratified by sex and by age group.
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of West African State also revealed malaria to be the leading medical cause of consultation, with 38.4% of the general
population, 41.7% of children under 5 and 27.0% of adults aged 25 and over affected [30]. Regarding the high proportion
of headaches, the description of R, , combinations (see S10 File) indicated an association with fever in the 30—49 age
group, which is likely to be related to an infectious disease. In contrast, the older population had muscle pain or dizziness,
and these headaches may be due to several reasons such as cervical arthralgia, tension headaches or arterial hyperten-
sion [52,53]. Frequent complaints of abdominal pain were strongly associated with fever and population 0—29 years old,
which may suggest benign infections as well as medical-surgical emergencies [54]. While fever and upper respiratory
system infection or otorhinolaryngological issues could be the most probable causes, the high frequency of cough may
indicate pulmonary tuberculosis and respiratory allergies due to woodworking activities in the logging companies in the
Sangha department could explain the higher frequency of cough reported in Sangha [55].

The NTD-related reasons for consultation (rash and pruritus, convulsion, skin swelling, hematuria) were less frequent in
reported first reasons for consultation. This may be attributed to the mild nature of these signs and symptoms, which may not
require a consultation. Additionally, the decline in morbidity associated with NTDs following the sustained efforts of mass drug
administration for numerous NTDs through control programs in these departments may also contribute to this trend. Fur-
thermore, NTDs are mainly chronic diseases, whereas consultations in rural areas are generally for acute pathologies in the
Republic of the Congo. This low frequency of NTDs-related symptoms highlights the necessity for active screening for these
diseases in the community, as opposed to the collection of data in health facilities, as demonstrated in our methodology.

Our study was not without limitations. Indeed, the participants were not randomly selected, which may have resulted
in the findings not fully reflecting the reality of the selected local areas. Furthermore, the refusal of some participants to
respond could lead to nonresponse bias, resulting in an underestimation of the reasons for consultation and afflicted body
systems. This underestimation could also be observed for signs and symptoms of diseases that are more prevalent during
the rainy season, such as malaria [56,57], as the data collection period was restricted to the dry season.. Moreover, the
collection period was limited to one month, which may not have been sufficient for patients with chronic conditions. Also,
we only reported reasons for consultation, in other words symptoms, while for a given symptom, there are many differen-
tial diagnoses. For instance, malaria may not be the only diagnostic of fever, rash can be associated with conditions such
as dengue, chikungunya, leishmaniasis, and scabies, whereas pruritus was encountered in cases of onchocerciasis and
scabies [58]. In a context where soil-transmitted helminths are endemic, cough may suggest Loéffler’s syndrome [13].
Due to the limitations, we are unable to provide further extrapolations from our data or to discuss all potential diagnostic
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possibilities. Despite the limitations, the results provide a valuable source of information for public authorities and health
care practitioners, as they offer insight into the reasons for consultation and afflicted body systems for which information

is often of poorer quality at departmental level and after stratification by age and sex. The choice of the ICPC-2 ques-
tionnaire ensured a standardized categorization of health complaints across diverse primary care settings. This enabled
internal comparisons between health posts and health centers—which represented most consultations in our study (11.9%
and 55.9%, respectively)—and external comparisons with similar research conducted in sub-Saharan Africa [59-61]. Our
experience also highlights the practical challenges of data collection in low-resource settings, where electricity shortages
and cost constraints often hinder the use of digital tools.

Since people in these rural areas have little or no access to complementary examinations, we recommend that the
authorities ensure the production of this information on a regular basis at the national level. Furthermore, it is recom-
mended that health professionals working in rural health facilities guarantee the quality of the data collected in their con-
sultation registries, take ownership of the results of this research, inform the community and provide effective treatment for
diseases associated with the afflicted body systems identified in the results.

Conclusions

This study is the first of its kind in rural areas of the Republic of the Congo. The main reason for consultation was fever,
with no difference between departments and “fever or chills” was found to be the most frequently afflicted body system,
followed by the digestive system. Rural professionals should be able to well identify digestive signs and pathologies, and
referral health facilities should have specialists in this field. To gain a deeper insight into the health status of the rural
population in The Republic of the Congo, it is essential to complete these data with the history of diseases, the medical
diagnoses made during consultations, and with associated social factors. Furthermore, future similar studies should col-
lect information during rainy seasons as well, given the seasonal nature of several diseases [56,57,62].

Supporting information
S1 File. Project database.
(XLSX)

S2 File. Strobe checklist.
(DOCX)

S3 File. Health facilities and geographic coordinates.
(XLSX)

S4 File. List of abbreviations.
(DOCX)

S5 File. Population pyramid.
(TIF)

S6 File. Survey questionnaire.
(PDF)

S7 File. Selection procedure.
(TIF)

S8 File. First expressed reasons for consultation from each department.
(DOCX)

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 15/19



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s003
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s004
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s005
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s006
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s007
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s008

PLO\Sﬁ\\.- One

S9 File. All reasons for consultation without order of expression.
(DOCX)

S$10 File. Combination of reasons for consultation stratified by sex, department and age.
(DOCX)

S11 File. First expressed afflicted body systems from each department.
(DOCX)

S12 File. All afflicted body systems from each department without order of expression.
(DOCX)

S$13 File. Combination of afflicted body systems related to reasons stratified by sex, department and age.
(DOCX)

Acknowledgments

We would like to thank the departmental health directors and their staff, as well as the health actors from Bouenza, Lék-
oumou, and Sangha and Brazzaville departments for having contributed to the success of this study. We also thank Dr.

Frangois Missamou, Director of the Congolese National Onchocerciasis Control Program, for his extensive guidance on
selection of study departments, data collection, and exchanges with local actors.

Author contributions

Conceptualization: Joseph Axel Ngatse, Francois Missamou, Michel Boussinesq, Cédric B. Chesnais.
Data curation: Joseph Axel Ngatse.

Formal analysis: Joseph Axel Ngatse.

Funding acquisition: Joseph Axel Ngatse, Tristan M. Lepage.

Investigation: Joseph Axel Ngatse, Tristan M. Lepage.

Methodology: Joseph Axel Ngatse, Frangois Missamou, Michel Boussinesq, Cédric B. Chesnais.

Project administration: Joseph Axel Ngatse, Tristan M. Lepage, Jérémy T. Campillo, Ange A. Abena, Michel Boussinesq,
Cédric B. Chesnais.

Resources: Joseph Axel Ngatse, Tristan M. Lepage, Sébastien D. Pion, Michel Boussinesq, Cédric B. Chesnais.
Software: Joseph Axel Ngatse, Tristan M. Lepage.

Supervision: Joseph Axel Ngatse, Gilbert Ndziessi, Ange C. Niama, Tristan M. Lepage, Ange A. Abena, Michel
Boussinesq, Cédric B. Chesnais.

Validation: Gilbert Ndziessi, Ange C. Niama, Tristan M. Lepage, Jérémy T. Campillo, Sébastien D. Pion, Frangois
Missamou, Ange A. Abena, Michel Boussinesq, Cédric B. Chesnais.

Visualization: Joseph Axel Ngatse, Tristan M. Lepage, Jérémy T. Campillo, Sébastien D. Pion, Ange A. Abena, Michel
Boussinesq, Cédric B. Chesnais.

Writing — original draft: Joseph Axel Ngatse, Tristan M. Lepage.

Writing — review & editing: Joseph Axel Ngatse, Gilbert Ndziessi, Ange C. Niama, Tristan M. Lepage, Jérémy T.
Campillo, Sébastien D. Pion, Frangois Missamou, Ange A. Abena, Michel Boussinesq, Cédric B. Chesnais.

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 16/19



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s009
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s010
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s011
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s012
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0333181.s013

PLO\Sﬁ\\.- One

References

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 204 countries and territories, 1990-2019: a system-
atic analysis for the Global Burden of Disease Study 2019. Lancet. 2020;396(10258):1204—-22.

World Health Organization. World health statistics 2022: monitoring health for the SDGs, sustainable development goals. 2022. p. 131.

lzugbara CO, Kabiru CW, Amendah D, Dimbuene ZT, Donfouet HPP, Atake EH. It takes more than a fellowship program: reflections on capacity
strengthening for health systems research in sub-Saharan Africa. BMC Health Serv Res. 2017;17(Suppl 2):696.

Ezeh AC, Izugbara CO, Kabiru CW, Fonn S, Kahn K, Manderson L, et al. Building capacity for public and population health research in Africa: the
consortium for advanced research training in Africa (CARTA) model. Glob Health Action. 2010;3:10.3402/gha.v3i0.5693. https://doi.org/10.3402/
gha.v3i0.5693 PMID: 21085517

Kabiru CW, Izugbara CO, Wairimu J, Amendah D, Ezeh AC. Strengthening local health research capacity in Africa: the African Doctoral Disser-
tation Research Fellowship Program. Pan Afr Med J. 2014;17 Suppl 1(Suppl 1):1. https://doi.org/10.11694/pamj.supp.2014.17.1.3729 PMID:
24624239

Mbondji PE, Kebede D, Soumbey-Alley EW, Zielinski C, Kouvividila W, Lusamba-Dikassa P-S. Health information systems in Africa:
descriptive analysis of data sources, information products and health statistics. J R Soc Med. 2014;107(1 suppl):34—45. https://doi.
0rg/10.1177/0141076814531750 PMID: 24914127

Ministére de la Santé et de la Population (République du Congo). Politique Nationale de Santé 2018-2030 (PNS 2018-2030) [Internet]. 2021 [cited
2022 Jul 3]. Available from: https://sante.gouv.cg/politique-nationale-de-sante-2018-2030-pns-2018-2030/

World Health Organization. Working to overcome the global impact of neglected tropical diseases: first WHO report on neglected tropical dis-
eases [Internet]. World Health Organization; 2010 [cited 2022 Jul 2]. Report No.: WHO/HTM/NTD/2010.1. Available from: https://apps.who.int/iris/
handle/10665/44440

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP, et al. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet. 2007;370(9596):1453-7. https://doi.org/10.1016/S0140-
6736(07)61602-X PMID: 18064739

Chatora R, Tumusiime P. District health management team training modules: health sector reform and district health systems: module 1 [Internet].
World Health Organization. Regional Office for Africa; 2004 [cited 2022 Jul 2]. Report No.: AFR/DHS/03.01. Available from: https://apps.who.int/iris/
handle/10665/356314

Tarimo E, Organization WH. Towards a healthy district: organizing and managing district health systems based on primary health care [Internet].
World Health Organization; 1991 [cited 2022 Jul 2]. Available from: https://apps.who.int/iris/handle/10665/40785

Institut National de la Statistique. Annuaire Statistique 2018 de la Bouenza [Internet]. 2020 [cited 2022 Jul 30]. Available from: https://ins-congo.cg/
download/annuaire-statistique-2018-bouenza/

Ngatse JA, Ndziessi G, Missamou F, Kinouani R, Hemilembolo M, Pion SD, et al. Historical overview and geographical distribution of
neglected tropical diseases amenable to preventive chemotherapy in the Republic of the Congo: A systematic review. PLoS Negl Trop Dis.
2022;16(7):e0010560. https://doi.org/10.1371/journal.pntd.0010560 PMID: 35816549

Bemba |, Bamou R, Lenga A, Okoko A, Awono-Ambene P, Antonio-Nkondjio C. Review of the Situation of Human African Trypanosomiasis in the
Republic of Congo From the 1950s to 2020. J Med Entomol. 2022;59(2):421-9.

Ministére de la Santé et de la Population. Annuaire statistique sanitaire 2017-2018 [Internet]. Available from: https://sante.gouv.cg/
annuaire-statistique-2017-2018/

Institut National de la Statistique. Annuaire Statistique 2018 de la Lékoumou [Internet]. 2020 [cited 2022 Jul 30]. Available from: https://ins-congo.
cg/download/annuaire-statistique-2018-lekoumou/

Institut National de la Statistique. Annuaire Statistique 2018 de la Sangha [Internet]. 2020 [cited 2022 Jul 30]. Available from: https://ins-congo.cg/
download/annuaire-statistique-2018-sangha/

Perier H. La lépromino-réaction de la population de 5 villages en région de savane et de forét au Congo-Brazzaville. Bull Soc Pathol Exot Filiales.
1965;58(6):969-82.

Mitja O, Marks M, Konan DJP, Ayelo G, Gonzalez-Beiras C, Boua B, et al. Global epidemiology of yaws: a systematic review. Lancet Glob Health.
2015;3(6):€324-31. https://doi.org/10.1016/S2214-109X(15)00011-X PMID: 26001576

Missamou F, Marlhand H, Dzabatou-Babeaux ASP, Sendzi S, Bernasconi J, D’Souza S, et al. A Population-Based Trachoma Prevalence Survey
Covering Seven Districts of Sangha and Likouala Departments, Republic of the Congo. Ophthalmic Epidemiol. 2018;25(sup1):155-61. https://doi.
org/10.1080/09286586.2018.1546878 PMID: 30806542

Verbeke M, Schrans D, Deroose S, De Maeseneer J. The International Classification of Primary Care (ICPC-2): an essential tool in the EPR of the
GP. Stud Health Technol Inform. 2006;124:809—-14. PMID: 17108613

Gusso G. The International Classification of Primary Care: capturing and sorting clinical information. Cien Saude Colet. 2020;25(4):1241-50.
https://doi.org/10.1590/1413-81232020254.30922019 PMID: 32267427

Bentsen BG. International classification of primary care. Scand J Prim Health Care. 1986;4(1):43-50. https://doi.org/10.3109/02813438609013970
PMID: 3961309

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 171719



https://doi.org/10.3402/gha.v3i0.5693
https://doi.org/10.3402/gha.v3i0.5693
http://www.ncbi.nlm.nih.gov/pubmed/21085517
https://doi.org/10.11694/pamj.supp.2014.17.1.3729
http://www.ncbi.nlm.nih.gov/pubmed/24624239
https://doi.org/10.1177/0141076814531750
https://doi.org/10.1177/0141076814531750
http://www.ncbi.nlm.nih.gov/pubmed/24914127
https://sante.gouv.cg/politique-nationale-de-sante-2018-2030-pns-2018-2030/
https://apps.who.int/iris/handle/10665/44440
https://apps.who.int/iris/handle/10665/44440
https://doi.org/10.1016/S0140-6736(07)61602-X
https://doi.org/10.1016/S0140-6736(07)61602-X
http://www.ncbi.nlm.nih.gov/pubmed/18064739
https://apps.who.int/iris/handle/10665/356314
https://apps.who.int/iris/handle/10665/356314
https://apps.who.int/iris/handle/10665/40785
https://ins-congo.cg/download/annuaire-statistique-2018-bouenza/
https://ins-congo.cg/download/annuaire-statistique-2018-bouenza/
https://doi.org/10.1371/journal.pntd.0010560
http://www.ncbi.nlm.nih.gov/pubmed/35816549
https://sante.gouv.cg/annuaire-statistique-2017-2018/
https://sante.gouv.cg/annuaire-statistique-2017-2018/
https://ins-congo.cg/download/annuaire-statistique-2018-lekoumou/
https://ins-congo.cg/download/annuaire-statistique-2018-lekoumou/
https://ins-congo.cg/download/annuaire-statistique-2018-sangha/
https://ins-congo.cg/download/annuaire-statistique-2018-sangha/
https://doi.org/10.1016/S2214-109X(15)00011-X
http://www.ncbi.nlm.nih.gov/pubmed/26001576
https://doi.org/10.1080/09286586.2018.1546878
https://doi.org/10.1080/09286586.2018.1546878
http://www.ncbi.nlm.nih.gov/pubmed/30806542
http://www.ncbi.nlm.nih.gov/pubmed/17108613
https://doi.org/10.1590/1413-81232020254.30922019
http://www.ncbi.nlm.nih.gov/pubmed/32267427
https://doi.org/10.3109/02813438609013970
http://www.ncbi.nlm.nih.gov/pubmed/3961309

PLO\Sﬁ\\.- One

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

48.
49.

50.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The REDCap consortium: building an international community of software
platform partners. J Biomed Inform. 2019;95:103208. https://doi.org/10.1016/}.jbi.2019.103208 PMID: 31078660

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a metadata-driven methodology
and workflow process for providing translational research informatics support. J Biomed Inform. 2009;42(2):377-81. https://doi.org/10.1016/j.
bi.2008.08.010 PMID: 18929686

Bender R. Calculating confidence intervals for the number needed to treat. Control Clin Trials. 2001;22(2):102—10. https://doi.org/10.1016/s0197-
2456(00)00134-3 PMID: 11306148

Sauro J, Lewis JR. Estimating completion rates from small samples using binomial confidence intervals: comparisons and recommendations. In:
Proceedings of the human factors and ergonomics society annual meeting. SAGE Publications Sage CA: Los Angeles, CA; 2005. p. 2100-3.

World Medical Association. Ethical principles for medical research involving human subjects. Eur J Emerg Med. 2001;8(3):221-3. https://doi.
0rg/10.1097/00063110-200109000-00010 PMID: 11587468

Adu-Appiah P. Community Participation in the Primary Health Care Programme in Akwapim North District, East-
ern Region [Internet]. University of Ghana; 2002 [cited 2022 Sep 13]. Available from: https://afribary.com/works/
community-participation-in-the-primary-health-care-programme-in-akwapim-north-district-eastern-region

West African Health Organization. Health situation in the ECOWAS countries [Internet]. 2019 [cited 2022 Sep 13]. Available from: https://www.
wahooas.org/web-ooas-prod/sites/default/files/publications/2312/health-situation-wa-englishnov2020.pdf

Camara M. Prévalence des motifs de consultation dans le service de médecine générale du CSRéf de Kati. Bamako: FMPOS; 2009.

Loué P, Andela A, Carnevale P. Etude la morbidité au centre de prévention maternelle et infantile de I'hépital central, Yaounde, Cameroun. Ann Soc
Belge Méd Trop. 1989;69:191-208.

Coulibaly MB, Hassan |, Berthé D, Coulibaly KB, Konaté A, Dakouo F. Motif de consultation en premiere ligne: étude rétrospective au centre de
santé communautaire et universitaire de Konobougou, Mali. J Afr Clin Cases Rev Afr Cas Clin Rev. 2020;:351-8.

Maiga S. Motifs de consultation des enfants de 0 a 59 mois dans le centre de santé de référence de Nara de janvier a juin 2018. 2019.

Minko JI, Minto’o S, Mimbila-Mayi M, Mpori JM, Lembet Mikolo A, Ategbo S, et al. Prevalence of Headaches in Children in Schools: The Case of
Primary Schools in Libreville. 2018; Available from: https://valleyinternational.net/index.php/ijmsci/article/view/1169

Ngwe E, Banza-Nsungu AB. Les déterminants socio-environnementaux de la morbidité diarrhéique des enfants de moins 5 ans en milieu urbain au
Cameroun: Les villes de Ebolowa et Maroua. Rapp Final Rech Inst Form Rech Démographiques IFORD Yaoundé; 2007. p. 61.

Richard A, Lallemant M, Trape JF, Carnevale P, Mouchet J. Le paludisme dans la région forestiere de mayombe, république populaire du Congo Il
Place du paludisme dans la morbidité générale. Ann Soc Belge Méd Trop. 1988;68:317-29.

Sidibe AA. Etude de la prévalence des principaux motifs de consultation dans le centre de santé communautaire de Sirakoro-Meguetana et des
médicaments prescrits de 1995 a 1996 [Internet] [Thesis]. Université de Bamako; 2008 [cited 2022 Sep 13]. Available from: http://www.keneya.net/
fmpos/theses/2008/med/pdf/08M602.pdf

Sokhna C, Goumballa N, Hoang VT, Mboup BM, Dieng M, Sylla AB, et al. Senegal’'s Grand Magal of Touba: Syndromic Surveillance during the
2016 Mass Gathering. Am J Trop Med Hyg. 2020;102(2):476-82. https://doi.org/10.4269/ajtmh.19-0240 PMID: 31872797

Sy |, Piermay JL, Wyss K, Tanner M, Cissé G. Gestion de I'espace urbain et morbidité des pathologies liées a I'assainissement a Rufisque (Séné-
gal). LEspace Geogr. 2011;40(1):47-61.

Hamani M. Fréquence des affections a la consultation curative au CSCom de Kalifabougou-Kati de 2013- 2015. [Internet] [Thesis]. USTTB; 2021
[cited 2022 Sep 13]. Available from: https://www.bibliosante.ml/handle/123456789/4609

Apollinaire Y. Analysis of the reasons for consultations listed in the Ouassakara urban health training in the commune of Yopougon in Abidjan.
Environ Water Sci Public Health Territ Intell J. 2019;3(2):89-95.

Varenne B, Msellati P, Zoungrana C, Fournet F, Salem G. Reasons for attending dental-care services in Ouagadougou, Burkina Faso. Bull World
Health Organ. 2005;83(9):650-5. PMID: 16211155

Mabiala-Babela JR, Senga P. Consultations de nuit aux urgences pédiatriques du CHU de Brazzaville, Congo. Médecine Trop. 2009;69(3):281.

Gathse A, Obengui |, Ibara JR. Motifs de consultation liés a I'usage des dépigmentants chez 104 utilisatrices a Brazzaville, Congo. Bull Soc Pathol
Exot. 2005;98(5):387-9.

Mabiala-Babela JR, Mouanga AM, Mokono-Senga U, Koubemba-Nzaba AE, Senga P. Pathologie pédopsychiatrique au CHU de Brazzaville
(Congo). Neuropsychiatr Enfance Adolesc. 2009;57(3):227-30.

Mieret JC, Moyen E, Ondima I, Bachir AS, Moyen G. Coalescences des nymphes dans le service de chirurgie pediatrique au centre hospitalier et
Universitaire de Brazzaville (Congo). J Rech Sci L'Université Lomé. 2018;20(4):387-90.

Duboz P. Mortalité et morbidité infantile et juvénile en République Populaire du Congo. Cah ORSTOM Sér Sci Hum. 1984;20:157—69.

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical Characteristics of Coronavirus Disease 2019 in China. N Engl J Med.
2020;382(18):1708-20.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet.
2020;395(10223):497-506. https://doi.org/10.1016/S0140-6736(20)30183-5 PMID: 31986264

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 18719



https://doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/pubmed/31078660
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1016/s0197-2456(00)00134-3
https://doi.org/10.1016/s0197-2456(00)00134-3
http://www.ncbi.nlm.nih.gov/pubmed/11306148
https://doi.org/10.1097/00063110-200109000-00010
https://doi.org/10.1097/00063110-200109000-00010
http://www.ncbi.nlm.nih.gov/pubmed/11587468
https://afribary.com/works/community-participation-in-the-primary-health-care-programme-in-akwapim-north-district-eastern-region
https://afribary.com/works/community-participation-in-the-primary-health-care-programme-in-akwapim-north-district-eastern-region
https://www.wahooas.org/web-ooas-prod/sites/default/files/publications/2312/health-situation-wa-englishnov2020.pdf
https://www.wahooas.org/web-ooas-prod/sites/default/files/publications/2312/health-situation-wa-englishnov2020.pdf
https://valleyinternational.net/index.php/ijmsci/article/view/1169
http://www.keneya.net/fmpos/theses/2008/med/pdf/08M602.pdf
http://www.keneya.net/fmpos/theses/2008/med/pdf/08M602.pdf
https://doi.org/10.4269/ajtmh.19-0240
http://www.ncbi.nlm.nih.gov/pubmed/31872797
https://www.bibliosante.ml/handle/123456789/4609
http://www.ncbi.nlm.nih.gov/pubmed/16211155
https://doi.org/10.1016/S0140-6736(20)30183-5
http://www.ncbi.nlm.nih.gov/pubmed/31986264

PLO\S\% One

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Viner RM, Ward JL, Hudson LD, Ashe M, Patel SV, Hargreaves D. Systematic review of reviews of symptoms and signs of COVID-19 in children
and adolescents. Arch Dis Child. 2020. https://doi.org/archdischild-2020-320972

Kaniecki RG, Levin AD. Headache in the elderly. Handb Clin Neurol. 2019;167:511-28. https://doi.org/10.1016/B978-0-12-804766-8.00028-5
PMID: 31753152

Sharma TL. Common primary and secondary causes of headache in the elderly. Headache. 2018;58(3):479-84. https://doi.org/10.1111/
head.13252 PMID: 29322494

Fields JM, Dean AJ. Systemic causes of abdominal pain. Emerg Med Clin North Am. 2011;29(2):195-210, vii. https://doi.org/10.1016/].
emc.2011.01.011 PMID: 21515176

Chung KF, Pavord ID. Prevalence, pathogenesis, and causes of chronic cough. Lancet. 2008;371(9621):1364—74. https://doi.org/10.1016/S0140-
6736(08)60595-4 PMID: 18424325

Nguyen M, Howes RE, Lucas TCD, Battle KE, Cameron E, Gibson HS, et al. Mapping malaria seasonality in Madagascar using health facility data.
BMC Med. 2020;18(1):26. https://doi.org/10.1186/s12916-019-1486-3 PMID: 32036785

Thomas A, Bakai TA, Atcha-Oubou T, Tchadjobo T, Bossard N, Rabilloud M, et al. Seasonality of confirmed malaria cases from 2008 to 2017 in
Togo: a time series analysis by health district and target group. BMC Infect Dis. 2021;21(1):1189. https://doi.org/10.1186/s12879-021-06893-z
PMID: 34836505

World Health Organization. Ending the neglect to attain the sustainable development goals: a road map for neglected tropical diseases 2021-2030:
overview [Internet]. World Health Organization; 2020 [cited 2021 Nov 17]. Report No.: WHO/UCN/NTD/2020.01. Available from: https://apps.who.
int/iris/handle/10665/332094

Diendéré EA, Traoré K, Bernatas JJ, Idogo O, Dao AK, Traoré GK. Prison health priorities in Burkina Faso: a cross-sectional study in the two larg-
est detention environments in Burkina Faso. Int J Prison Health. 2022;18(1):97-113.

Olagundoye OA, van Boven K, van Weel C. International Classification of Primary Care-2 coding of primary care data at the general out-patients’
clinic of General Hospital, Lagos, Nigeria. J Family Med Prim Care. 2016;5(2):291-7. https://doi.org/10.4103/2249-4863.192341 PMID: 27843830
Montewa L, Hanmer L, Reagon G. Comparison of procedure coding systems for level 1 and 2 hospitals in South Africa. Stud Health Technol
Inform. 2013;192:1084. PMID: 23920858

Gessner BD, Shindo N, Briand S. Seasonal influenza epidemiology in sub-Saharan Africa: a systematic review. Lancet Infect Dis. 2011;11(3):223—
35. https://doi.org/10.1016/S1473-3099(11)70008-1 PMID: 21371656

PLOS One | https://doi.org/10.1371/journal.pone.0333181 October 17, 2025 19/19



https://doi.org/archdischild-2020-320972
https://doi.org/10.1016/B978-0-12-804766-8.00028-5
http://www.ncbi.nlm.nih.gov/pubmed/31753152
https://doi.org/10.1111/head.13252
https://doi.org/10.1111/head.13252
http://www.ncbi.nlm.nih.gov/pubmed/29322494
https://doi.org/10.1016/j.emc.2011.01.011
https://doi.org/10.1016/j.emc.2011.01.011
http://www.ncbi.nlm.nih.gov/pubmed/21515176
https://doi.org/10.1016/S0140-6736(08)60595-4
https://doi.org/10.1016/S0140-6736(08)60595-4
http://www.ncbi.nlm.nih.gov/pubmed/18424325
https://doi.org/10.1186/s12916-019-1486-3
http://www.ncbi.nlm.nih.gov/pubmed/32036785
https://doi.org/10.1186/s12879-021-06893-z
http://www.ncbi.nlm.nih.gov/pubmed/34836505
https://apps.who.int/iris/handle/10665/332094
https://apps.who.int/iris/handle/10665/332094
https://doi.org/10.4103/2249-4863.192341
http://www.ncbi.nlm.nih.gov/pubmed/27843830
http://www.ncbi.nlm.nih.gov/pubmed/23920858
https://doi.org/10.1016/S1473-3099(11)70008-1
http://www.ncbi.nlm.nih.gov/pubmed/21371656

