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Abstract

Background: Chronic kidney disease (CKD) is a major global public health problem due to its increasing prevalence,
complications, and impact on patients' quality of life. Public awareness of this disease is crucial for promoting preventive
behaviors, early detection, and appropriate care. However, data on the general population's level of knowledge about CKD in
Benin remain limited. Objective: To study the level of knowledge about CKD among the population of the municipality of
Abomey-Calavi in 2026. Methods: This was a descriptive cross-sectional study conducted in February 2026 among residents of
the municipality of Abomey-Calavi aged 18 years and over. Sampling was randomized using a three-stage method. Data were
collected using a digitized questionnaire via KoboCollect covering general knowledge of CKD, renal anatomy and function,
symptoms, diagnosis, prevention, and treatment. An overall knowledge score was calculated and used to classify participants
into three categories based on their level of knowledge (poor, moderate, good). Oral informed consent was obtained prior to
inclusion in the study. Results: 612 residents were surveyed. Among the participants, 91.34% had a poor level of knowledge,
8.66% a moderate level, and no participant had a good level of knowledge about CKD. Deficiencies were observed across all
areas explored, including knowledge of kidney anatomy and function, the definition of CKD, its clinical manifestations,
diagnosis, prevention, and management. Conclusion: The level of knowledge about CKD was poor in Abomey-Calavi. These
results highlight the importance of strengthening information and education initiatives on kidney health in order to increase the
population's level of knowledge.
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1. Introduction

Chronic kidney disease (CKD) is defined as the presence of ab- [1]. It is now a major public health problem due to its increasing
normalities in kidney structure or function for at least three months ~ prevalence, irreversible progression, complications, and significant
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economic burden [2]. Globally, CKD affected approximately 9.1%
of the population in 2017 [3] and was estimated to be responsible
for more than one million deaths in 2019. It is among the leading
causes of death worldwide [4]. In Africa, its prevalence was 15.8%
according to Kaze et al. in 2018 [5], and patients there are generally
younger than in developed countries [6]. The burden of CKD is all
the greater because diagnosis is often late and access to renal re-
placement therapies remains limited [7]. In Benin, the Glomerular
Filtration Rate (GFR) was impaired in 9.1% of the general popula-
tion of southern Benin in 2016 [8].

Although CKD can be prevented or its progression slowed
through early detection and appropriate management, it often
remains asymptomatic for a long time, which leads to late di-
agnosis at advanced stages [9]. In this context, knowledge of
CKD plays an essential role in adopting behaviors that pro-
mote good kidney health. Good knowledge of CKD encour-
ages early access to care and the adoption of preventive
measures. Conversely, poor knowledge contributes to diag-
nostic delays and limits public health interventions.

Over the past decade, several studies conducted in different
countries have revealed a generally insufficient level of
knowledge about the disease among the general population. In-
deed, in Nigeria, Isijola and Olubiyi reported that only 5.1% of
participants had a good level of knowledge, while 59.1% had a
low level of knowledge [10]. Similarly, Stanifer et al. reported
that in Tanzania the mean knowledge score was 3.28 out of 10
[11]. In Saudi Arabia, Mahmoud et al. observed that 65% of re-
spondents had a low level of knowledge of the disease and only
8.9% had a good level of knowledge [12]. In Turkey, Gok and
Sahin also reported a predominance of low levels of knowledge,
with 78.6% of participants having poor knowledge of CKD [13].

Despite growing interest in this topic, data remain scarce in
sub-Saharan Africa and, to our knowledge, are nonexistent for
the general population in Benin. Most Beninese research fo-
cuses on the prevalence and clinical, biological, and therapeu-
tic determinants of the disease without exploring the popula-
tion's knowledge. This lack of data limits the implementation
of awareness and education strategies adapted to the Beninese
context. We therefore conducted this pioneering study to ex-
amine the level of knowledge about chronic kidney disease in
Abomey-Calavi in 2026.

2. Materials and Methods

2.1. Study Design, Type and Duration

This was a descriptive cross-sectional study conducted in
the municipality of Abomey-Calavi, Benin. Data collection
took place from February 18 to 28, 2026.

2.2. Study Population and Selection Criteria

The study population consisted of the population of the
commune of Abomey-Calavi.
Subjects meeting the following criteria were included in
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this study:

1) Being 18 years of age or older;

2) Residing in the municipality of Abomey-Calavi;

3) Having given informed consent.

The following were excluded:

1) Any person meeting the inclusion criteria who was una-
ble to correctly answer the questionnaire;

2) Any person meeting the inclusion criteria who withdrew
their consent during the interview.

2.3. Sampling and Sample Size

The sampling procedure was carried out in three distinct
stages (three-stage random sampling):

Sampling of the districts of the municipality of Abomey-
Calavi: three districts out of the nine in the municipality were
selected by simple random selection without replacement;

Sampling of neighborhoods: in each district selected, half
of the neighborhoods (or half plus one when their number was
odd) were randomly selected;

Sampling of households and participants: after a propor-
tional allocation of the number of participants to be inter-
viewed per neighborhood according to the adult population of
the selected neighborhoods (using data from the National In-
stitute of Statistics and Demography (INStaD)), the house-
holds were chosen using a systematic method with a sampling
interval of five. All eligible and consenting adults present in
the selected households were included.

The minimum sample size was estimated at 571 participants
using the Schwartz formula, with a confidence level (Za =
1.96) corresponding to an accepted risk of error of 5%; an ex-
pected proportion of individuals with good knowledge of
CKD (p =0.145) [14]; and a desired precision of 5% (i = 5%).
A cluster effect of 3 was used to compensate for the loss of
precision related to our sampling plan and to ensure the relia-
bility of the results.

At the end of the recruitment process, 612 participants were
included in the study. No questionnaires were excluded from
the analysis because no participant withdrew their consent
during the interview. All questions on the electronic form
were set to mandatory to minimize the occurrence of missing
data.

2.4. Data Collection

Data were collected using a structured questionnaire devel-
oped based on the study's objectives and literature review. The
questions were developed based on the main areas explored in
previous studies. They covered participants' sociodemo-
graphic characteristics and their knowledge of CKD (anatomy,
definition, renal function, risk factors, clinical manifestations,
diagnosis, prevention, and treatment).

It was then digitized using KoboToolbox software. The
questionnaire was pretested with ten students from the Faculty
of Health Sciences (FSS) in Cotonou who were not part of the
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study population to assess the clarity, comprehensibility, and
flow of the questions. To ensure that all participants under-
stood the questions, the questionnaire was administered in
French or translated into the local language (Fon) by previ-
ously trained interviewers.

2.5. Variables Studied

The variables studied included the level of knowledge about
CKD and the sociodemographic characteristics of the partici-
pants (age, sex, education level and place of residence).

Knowledge of CKD was assessed using 11 questions cov-
ering basic anatomy, familiarity with the term CKD, kidney
function, risk factors, early symptoms, preventive measures,
and treatment options. Each correct answer was worth 1 point,
while an incorrect answer or no answer earned no points. For
questions with multiple expected correct answers, each correct
answer earned 1 point, resulting in a variable score depending
on the item. The maximum score was 38 points. Because par-
ticipants could choose multiple answers, the percentages as-
sociated with these items did not total 100%. Incorrect an-
swers and "don't know" responses were grouped into a single
category during the descriptive analysis to facilitate the
presentation of results, as they both reflected a lack of correct
knowledge of the assessed item.

In the absence of a universally validated rating system, and
to facilitate the interpretation of results, scores were divided
into three levels of knowledge corresponding approximately
to one-third intervals of the total score: poor (0-12 points);
moderate (13-25 points); good (26-38 points). This categori-
zation approach is commonly used in studies assessing the
level of knowledge of CKD.

2.6. Statistical Analysis

Data analysis was performed using Epi Info version 7.2
software. A descriptive analysis was carried out.

Qualitative variables were presented as counts and percent-
ages. Age was grouped into categories for analysis and then
described by its mean and standard deviation or its median and
interquartile range, depending on its distribution. Knowledge
of CKD across the different dimensions was described as
counts and percentages. The overall score for the level of CKD
knowledge was calculated and then classified into categories
(poor, moderate, or good knowledge).

2.7. Ethical Considerations

The study was conducted in accordance with ethical re-
search principles. The research protocol received a favorable
ethical opinion from the Local Ethics Committee for Biomed-
ical Research of the University of Parakou (CLERB-UP) (ref:

09/26CLERB-UP/P/SP/R/SA). Prior authorization from the
relevant authorities was obtained before data collection began.
Participation was voluntary, and informed (oral) consent was
obtained from each participant. Anonymity and confidential-
ity were strictly maintained.

3. Results

3.1. Sociodemographic Characteristics of the
Study Population

A total of 612 participants were included in the study, ex-
ceeding the calculated minimum sample size. The age distri-
bution of participants was skewed, with a median age of 30
years (range: 18-80 years). The most represented age group
was 25-34 years (35.62%). The majority were female
(55.72%). Participants with a secondary education were the
most numerous, representing 40.36% of those surveyed. Ur-
ban areas were the place of residence for more than half of the
participants (61.44%) (Table 1).

Table 1. Sociodemographic characteristics of the people surveyed on
CKD in Abomey-Calavi in 2026.

Variables n=612 (%)
Age groups (years)

[18;24] 154 25.16
[25; 34] 218 35.62
[35; 44] 128 20.92
[45; 54] 72 11.76
>55 40 6.54
Sex

Female 341 55.72
Male 271 44.28
Education level

None 118 19.28
Primary 149 24.35
Secondary 247 40.36
Superior 98 16.01
Living environment

Urban 376 61.44
Rural 236 38.56
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3.2. Overall Level of CKD Knowledge
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Figure 1. Distribution of respondents surveyed in Abomey-Calavi
(2026) according to their overall level of knowledge about CKD.

None of the participants in our study had a good level of
knowledge about chronic kidney disease. The vast majority
had a poor level of knowledge (91.34%), and only 8.66% had
a moderate level of knowledge. The distribution of partici-
pants according to their overall level of knowledge about
chronic kidney disease is shown in Figure 1.

3.3. Participants' General Knowledge of Renal
Anatomy and CKD

Anatomically, 47.71% of respondents knew the normal num-
ber of kidneys, and only 20.92% identified the lumbar fossae as
their anatomical location. Regarding kidney function, 22.50%
cited blood filtration as a role of the kidneys, and 34.31% knew
that it was possible to live with only one kidney. The definition
of CKD was poorly understood, with only 2.61% of participants
able to identify it as a slow and irreversible loss of kidney func-
tion. In contrast, 65.52% recognized that CKD is a serious con-
dition (Table 2).

Table 2. Distribution according to their general knowledge of CKD
and renal anatomy of the people surveyed in Abomey-Calavi in 2026.

n=612 %
Kidney location
Lumbar fossa 128 20.92
Hip 239 39.05
Other / Don't know 245 40.03
Number of kidneys
One 24 3.92

300

n =612 %
Two 292 47.71
Don't know 296 48.37
Role of the kidneys
Blood filtration 138 22.50
Waste elimination 127 20.75
Urine production 91 14.87
Blood pressure regulation 10 1.63
Hormone production 4 0.65
Other / Don't know 394 64.38
Survival with one kidney
Possible 210 3431
Impossible 162 26.47
Don't know 240 39.22
Definition
Eil((i):/e ;nfi ;Z?Z?Slble loss of 16 261
Loss of kidney function 229 37.42
Other / Don't know 367 59.97
Gravity
Yes 401 65.52
No 7 1.14
Don't know 204 33.33

3.4. Knowledge of the Clinical Manifestations,
Diagnosis, and Risk Factors of CKD

Asthenia was frequently cited as the first symptom
(23.86%), and urine analysis was mentioned by 10.13% of
participants as a diagnostic tool. Regarding risk factors, die-
tary habits dominated the responses (29.41%), followed by
high blood pressure (9.48%) (Table 3).

Table 3. Distribution according to their knowledge of the symptoms,
diagnosis and risk factors of CKD among people surveyed in
Abomey-Calavi in 2026.

n=:612 %
Symptoms
OMI* 65 10.62
Hematuria 28 4.58
Oliguria 20 3.27
Facial puffiness 14 2.29
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n=612 %
Asthenia 146 23.86
Nausea, vomiting 16 2.61
Other / Don't know 451 73.69
Diagnostic methods
Urine analysis 62 10.13
Blood test 50 8.17
Ultrasound 22 3.59
Other / Don't know 520 84.96
Risk factors
HTA* 58 9.48
Urinary tract disease 4 0.65
Self-medication 31 5.07
Herbal medicine 12 1.96
Obesity 18 2.94
Sedentary lifestyle 43 7.03
Tobacco 24 3.92
Heredity 28 4.58
Eating habits 180 29.41
Other / Don't know 397 64.87

OMI*: Edema of the lower limbs; HTA*: High blood pressure

3.5. Knowledge of Therapeutic Options and
Preventive Measures for CKD

Regarding treatment, dialysis was known as a therapeutic
option by 24.02% of respondents. Finally, nearly one in five
participants cited adequate hydration (“drinking enough wa-
ter”) as a preventive measure against CKD (Table 4).

Table 4. Distribution according to their knowledge of therapeutic
options and preventive measures for CKD of the people surveyed in
Abomey-Calavi in 2026.

n=612 %
Treatment
Drugs 131 21.41
Dialysis 147 24.02
Kidney transplant 28 4.58
Herbal medicine 44 7.19
Spiritual treatment 6 0.98

301

n=612 %

Other / Don't know 363 59.32
Prevention

Drink enough water 134 21.90
Avoid self-medication 45 7.35
Avoid herbal medicine 22 3.59
Stop alcohol and tobacco 77 12.58
Regular physical activity 79 12.91
Check blood pressure 42 6.86
Control diabetes 48 2.94
Other / Don't know 408 66.66

4. Discussion

Our study highlights an overall poor level of knowledge of
CKD among the adult population of the municipality of
Abomey-Calavi. This result is consistent with those reported
by several studies conducted in Africa and the Middle East
reporting a predominance of poor levels of knowledge, with
less than 10% of participants showing good knowledge of
CKD (Isijola and Olubiyi (5.1%) [10]; Okwuonu ef al. (4.1%)
[15]; Mahmoud et al. (8.9%) [12]; Gok and Sahin (3.9%) [13].

The often asymptomatic nature of CKD, coupled with
likely limited public exposure to specific information about
this disease, could explain the poor level of knowledge ob-
served in our study. These results show that CKD awareness
is low in many populations, both in developing and developed
regions, which could hinder early detection. This highlights
the importance of raising public awareness to improve CKD
prevention.

In contrast, in Ghana, Abdulai et al. reported a higher over-
all knowledge level than in our study, at 54% [16]. Bawazir et
al., for their part, reported in Saudi Arabia that 53.2% of par-
ticipants had adequate knowledge of CKD [17]. Meanwhile,
Alobaidi observed that 57.1% of participants had a knowledge
score above the established threshold [18]. These variations
may be related to population characteristics, access to health
information, and the methods used to assess CKD knowledge
levels. Studies reporting higher levels of knowledge most of-
ten included respondents with a high level of education or
health professionals and students.

Beyond the overall knowledge score, analysis of the differ-
ent domains explored allowed us to identify the specific as-
pects of CKD and kidney health where the gaps were most
significant. The participants' knowledge of kidney anatomy
and function was generally insufficient. Regarding knowledge
of kidney location, our results are comparable to those re-
ported by Oluyombo et al., where 67% of participants were
unaware of their anatomical position [19]. Yabeyu ef al. in
Ethiopia and Gheewala et al. in Australia reported that 83.7%
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and 85.6%, respectively, were aware of the possibility of liv-
ing with one kidney, whereas this proportion was significantly
lower in our study [20, 21]. Furthermore, the low knowledge
of kidney function observed in our study contrasts with the
results reported by Zaim et al. in Indonesia, where 83.3%;
82.9%; 72.2% were familiar with the roles of the kidneys in
urine production, blood filtration, and blood pressure regula-
tion [22]. Participants in our study (59.97%) did not know the
definition of CKD. These results are consistent with those of
Nakagawa and Nishio in Japan, where 29% of participants had
never heard of CKD [23].

In our study, over 70% of participants were unaware of the
main symptoms associated with CKD. However, higher levels
of knowledge have been reported in some populations, nota-
bly by Zaim et al., where a significant proportion of partici-
pants identified several symptoms related to kidney damage
[22]. Furthermore, nearly 85% of respondents were unaware
of the diagnostic methods for CKD, in contrast to the results
observed in Ethiopia, where 87.7% mentioned urinalysis [20].
These differences could be related to the sociodemographic
characteristics of the populations studied, the level of health
education, and the methods used to assess knowledge.

Adequate water intake was cited by 21.90% of respondents,
reflecting a perception of kidney health primarily focused on
hydration. A significant proportion (59.32%) were unaware of
the different treatment options. As in several studies reporting
a predominance of dialysis and medications among responses,
participants in our study mainly mentioned medications and
dialysis, but also herbal medicine [20, 21]. This reflects the
influence of traditional therapeutic practices and insufficient
knowledge of treatments specific to CKD.

This study has several strengths. It was the first population-
based study conducted in Benin assessing CKD knowledge in
the general population. The sample size, exceeding the calcu-
lated minimum, allows for greater accuracy in the estimates.
The use of three-stage random sampling improved the repre-
sentativeness of the inhabitants of the Abomey-Calavi munic-
ipality. The use of a digital tool contributed to improving the
quality of the data collected.

This study has some limitations, including selection, infor-
mation, and social desirability bias. Data collection at differ-
ent times of day and multi-stage sampling helped to mitigate
selection bias. Translation into the local language and pretest-
ing the questionnaire helped reduce information bias. Social
desirability bias was minimized by conducting individual in-
terviews and ensuring the confidentiality of responses. Fur-
thermore, the questionnaire was not formally validated, which
could limit its reproducibility. Finally, due to its descriptive
nature, the results obtained do not allow for the establishment
of causal relationships.

5. Conclusion

This study revealed a poor level of knowledge about CKD
among the population of the municipality of Abomey-Calavi,
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with 91.34% of participants having a poor level of knowledge
and no participants having a good level of knowledge. The ob-
served gaps affected all areas explored, including knowledge of
kidney anatomy and function, the definition of CKD, its mani-
festations, diagnosis, prevention, and management.

6. Recommendations

These results underscore the importance of strengthening
information and awareness campaigns about CKD to improve
public knowledge and promote prevention and early detection
of the disease. They also demonstrate the importance of prior-
itizing kidney health education in national non-communicable
disease control programs. Future studies could investigate fac-
tors associated with the level of knowledge about CKD and
assess the impact of health education interventions on improv-
ing public knowledge.
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