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Abstract

Background: Good knowledge of diseases’ epidemiology, diagnostic methods
and treatment schemes are critical for early detection and effective manage-
ment of dengue and chikungunya outbreaks. Here, we assessed knowledge
and practices regarding dengue and chikungunya among health care workers
of some health facilities of Yaoundé and its surroundings. Methods: A de-
scriptive cross-sectional study was conducted from January to August 2020 in
35 health facilities of Yaoundé and its surroundings. Structured pre-tested
questionnaire including 11 questions was used to assess healthcare workers’
(i) knowledge on dengue and chikungunya (pathogen, mode of transmission,
signs and symptoms) and, (ii) management practices (diagnosis, prevention
and treatment measures). Face to face interviews were conducted with
healthcare workers including medical doctors, nurses, medical assistants and
laboratory assistants. Findings: A total of 232 healthcare workers were inter-
viewed. Despite that 40.95% (n = 95) of respondents had heard about dengue
and chikungunya, only 4.74% (n = 11) of them were aware of the fact that
both diseases are caused by virus. Also, 9 out of 232 (3.88%) knew that these
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diseases were transmitted by the bite of an Aedes mosquito. About 15.52% (n
= 36) were able to give at least 1 clinical symptom related to dengue and chi-
kungunya. The main diagnostic method they knew was Polymerase Chain
Reaction (3.02%; n = 7). For prevention, many participants indicated vector
control by using insecticide treated bednets or destroying potential breeding
sites (14.23%; n = 33). Only few participants 3.88% (n = 9) knew how to
manage dengue or chikungunya cases. To improve the management of both
diseases, a significant proportion of healthcare workers (37.93%; n = 88) re-
ported being in need of additional training. Conclusion: The poor knowledge
regarding dengue and chikungunya among healthcare workers in Yaoundé
and its neighbourhood raises the need to intensify sensitization campaigns
and training activities towards this personnel.
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1. Introduction

Dengue and chikungunya are both arthropod-borne viral (arboviral) diseases
originating from Africa. Over the last 50 years, the public health impact of both
diseases has dramatically escalated across the world [1] [2]. The spread of these
diseases could have resulted from extensive migration and trade from Africa to
the rest of the world [3] [4]. Nowadays, these diseases are maintained in en-
demic or epidemic cycles and vectored by mosquitoes of the Aedes genus with
Aedes aegypti and Aedes albopictus as the main vector species [6] [7]. For chi-
kungunya ( Togaviridae, Alphavirus genus) it is estimated that 1.3 billion people
in 94 countries are exposed to the risk of transmission of this disease [7]. Dengue
virus (Flaviviridae, Flavivirus genus) causes the most common arboviral disease
and over 3.9 billion people in 129 countries live at risk of the disease [8] [9].
Dengue and chikungunya display similar clinical symptoms such as fever, head-
ache, arthralgia, myalgia and rash [10] [11]. Due to the similarity of these symp-
toms to those of malaria, clinicians usually overlook the possibility that a differ-
ent infection could be found in febrile patients, especially in malaria endemic
countries. This situation leads to overdiagnosis of malaria including prescription
of antimalarial drugs to patients without evidence of malaria parasitaemia and
frequent absence of treatment for alternative causes of disease [12] [13] [14].
Dengue and chikungunya cases have been frequently reported in Cameroon
since 2000s [15] [16]. Even though the country has so far not registered major
outbreaks, cases of dengue have been reported across the country with preva-
lence of IgG in the population varying from 9.8% in the city of Yaoundé to
61.4% in the city of Douala [17]. Chikungunya is also highly prevalent across the
country with several cases reported in different epidemiological settings [18]

[19] [20]. Because there is no available vaccines for these diseases, successful
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control relies on the education/sensitization of communities, prevention of mos-
quito breeding and bites and good management of cases by healthcare workers
[21] [22]. This supposes that care givers should have good knowledge and should
be well trained to deliver good diagnosis and better treatment to people affected by
dengue and chikungunya. Despite the rapid expansion of both diseases in Cam-
eroon, there have been so far not enough programs incorporating sociological
approaches to understand and design interventions aiming at preventing and
controlling these diseases in infection prone area. Therefore, the present study
uses a socio-ecological approach to assess the knowledge and practices regarding
dengue and chikungunya among healthcare workers in different healthcare fa-
cilities in the city of Yaoundé and its neighbourhood. This study highlights areas
that need to be addressed through training and health promotion activities to
enhance case management and the control of dengue and chikungunya in Cam-

eroon.

2. Methods

Study Sites

This survey was conducted in some health facilities of the city of Yaoundé and
its surroundings, from January to August 2020. Yaoundé, the political capital of
Cameroon, is one of the most populated cities of the country and thus includes a
high number of healthcare facilities and workers whose distribution is heteroge-
neous with areas of high densities such as the urban centres and low densities at
the city periphery [23] [24].

Study design

This study is a descriptive cross-sectional survey, conducted to assess health
care workers’ (HCWs) knowledge and practices concerning prevention, diag-
nostic and case management of dengue and chikungunya. Face to face interviews
were conducted following non-probability convenience sampling. A total of 35
private and public healthcare facilities, distributed across 8 health districts of
Yaoundé and its neighbourhood were randomly selected for this study. Manag-
ers of the different health facilities were informed about the study in order to
obtain their consent; then the healthcare workers were asked to voluntarily par-
ticipate in the study. In each health facility the following health personnel were
enrolled for the study on a voluntary basis (medical doctors, nurses, laboratory
technicians, medical assistants). A questionnaire consisting of 11 opened ended
and true/false questions was prepared after non-exhaustive literature review. The
questionnaire was structured into 3 parts: 1) identification of the participant; 2)
general knowledge; and 3) case management (diagnosis, prevention and treat-
ment measures) of dengue and chikungunya (see supplementary file). Demo-
graphic variables recorded were health district, sex and profession. After sam-
pling tool preparation, internal reviews were done by peers and senior research-
ers to assess questions clarity. After peers’ reviews, a pre-test on 30 students,

from the Faculty of Medicine and Biomedical Science of the University of
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Yaoundé 1 and from the Catholic University of Central Africa, was undertaken
to test for questionnaire’s validity, internal consistency and reliability. One week
after the first test a second test was done on the same cohort and the number of
good answers was recorded in order to measure test-retest reliability. All par-
ticipants responded without any difficulty to all questions. Over 90% of partici-
pants in the second round (retest) responded similarly to the questions as they
did in the first test. Participants were not informed of the second test. The valid-
ity of the test was ascertained by the laboratory supervisor.

Before the beginning of the survey, interviewers were trained on how to use
the questionnaire and on methods to approach respondents and obtain consent.
In each health facility, questionnaires were administered either in French or
English. The number of people interviewed per hospital varied on willingness to
take part to the study.

Ethical approval and concern to participate

This study received the ethical clearance No 2657/CRERSHC/2020 delivered
by the Centre Regional Ethics Committee for Human Health Research. Further
consent to participate was obtained from each head of health facility and re-
spondents after explaining the study objectives.

Data analysis

Data collected were registered into a Microsoft Excel database. All completed
questionnaires were double checked and verified for completeness and consis-
tency. Was considered as outcome variables knowledge and practices while in-
dependent variables were age, gender and profession. Descriptive analysis was
performed on qualitative data presented in frequencies and a chi square test was
used to compare knowledge between professions.

To assess knowledge related to dengue and chikungunya, HCWs were asked
about 4 questions concerning: pathogen, mode of transmission, symptoms and
diagnostic practices. Respondents who correctly answered to at least 3 out of 4
questions were considered as having a “good knowledge” of dengue and chi-
kungunya while those who correctly answered to two or less were considered as
having “poor knowledge”. Statistical analyses were undertaken with R version
3.6.3 [25], at significance level of a = 0.05. A binary logistic regression model was
computed using generalized linear model (glm) function and compiling the for-
estmodel to assess relationship between profession and knowledge of dengue
and chikungunya. Odds ratios and their 95% confidence intervals were esti-

mated.

3. Results

Characteristics of the sampled population

The questionnaire was submitted to 232 healthcare personnel working in 35
health care facilities, i.e. 119 from 11 public health facilities and 113 from 24
private health facilities (Table 1). Among the 232 interviewed participants,
73.7% were female (n = 171) and 26.3% were male (n = 61). The sample included
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Table 1. Characteristics of healthcare workers surveyed in some health districts in
Yaoundé and its neighbourhood.

Variables Modalities n Frequency (%)
Public 119 51.3
Type of health facility
Private 113 48.7
Female 171 73.7
Gender
Male 61 26.3
Medical assistant 63 27.15
Medical doctor 44 18.97
Profession
Nurse 79 34.05
Technician 46 19.83

n: number of personnel interviewed.

nurses (34.05%; n = 79), medical assistants (27.15%; n = 63), laboratory techni-
cians (19.83%; n = 46) and medical doctors (18.97%; n = 44) (Table 1).

General knowledge of studied population regarding dengue and chikun-
gunya

Only 95 (40.95%) out of 232 participants interviewed had heard about dengue
and chikungunya. The awareness rate of the diseases significantly varied with
profession (y* = 42.12; P < 0.001): 70.45% (31/44) for medical doctors, 9.52%
(6/63) for medical assistants, 39.24% (31/79) for nurses and 58.7% (27/46) for
lab technicians (Table 2).

When respondents were asked how they first learned about these diseases,
12.07% (n = 28) said it was when attending to school classes. Other answers pro-
vided were personal research through reading (3.45%; n = 8); media during out-
breaks around the world (3.02%; n = 7); health statistics sheets provided by the
Ministry of Health (2.59%; n = 6) and discussions with mates (1.29%; n = 3).
Varying responses were provided according to the profession (Table 2). It ap-
peared that 77.15% (179/ 232) of the personnel and more than 60% in each pro-
fession did not know about these diseases.

Concerning knowledge on the pathogen, just 4.74% (n = 11) of the HCWs
knew that both diseases are caused by virus (8/44 medical doctors and 3/46 lab
technicians). Many have confused the vector to the pathogen giving answers
such as Plasmodium species, Aedes, Culex, bats, dogs, insects and mosquitoes
with a great proportion of respondents ignoring the answer (Table 2). No
medical assistant or nurse knew about the pathogens.

Among the 232 interviewed HCWs, 38 (16.38%) knew that these diseases are
transmitted by mosquitoes’ bites. Precisely, only 9 personnel (3.88%) including 5
medical doctors, 2 nurses and 2 lab technicians indicated that these arboviral in-
fections are transmitted through Aedes mosquito bites (Table 2).

When participants were asked about the diseases symptoms, no medical as-

sistant could give any symptom of the diseases. Furthermore, the majority of
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Table 2. Dengue and chikungunya knowledge of healthcare workers in some health care facilities of the city of Yaoundé and its

neighbourhood.
Profession
Questions/Answers Medical doctor Medical assistant Nurse Lab technician
n % n % n % n % Total %
Have you ever heard about these diseases?

Yes 31 70.45 6 9.52 31 39.24 27 58.7 95 40.95

No 13 29.55 57 90.48 48 60.76 19 41.3 137 59.05

Total 44 100 63 100 79 100 46 100 232 100

How did you heard of these diseases?

Confirmed case 1 2.27 0 0 0 0 0 0 1 043

Discussions 0 0 1 1.59 2 253 0 0 3 1.29

Health statistics 0 0 1 1.59 4 5.06 1 2.17 6 2.59

Media 2 4.55 0 0 3 3.8 2 4.35 7 3.02

Personal research 3 6.82 0 0 3 38 2 4.35 8 345

School 11 25 1 1.59 9 1139 7 15.22 28 12.07

Don't know 27 61.36 60 95.23 58 7342 34 73.91 179 77.15

Total 44 100 63 100 79 100 46 100 232 100

What is the pathogen?
Virus 8 18.18 0 0 0 0 3 6.52 11  4.74
Wrong answers (Plasmodium sp., Aedes, Culex,
bats, dogs, insects, mosquitoes, don't know) 36 81.82 63 100 79 100 43 93.88 221 95.26
Total 44 100 63 100 79 100 46 100 232 100
How are they transmitted to human?

Aedes or mosquito bites 16 3636 1 1.59 10 12.66 11 2391 38 16.38

Wrong answers (flies or tick bites, raw meat, don’t know) 28 63.64 62 98.41 69 87.34 35 76.09 194 83.62
Total 44 100 63 100 79 100 46 100 232 100

What are these diseases symptoms?

Joint pain 11 25 0 0 1 127 2 4.35 14  6.04

Muscle pain 3 6.82 0 0 0 0 1 2.17 4 1.72

Bleeding 7 159 0 0 0 0 0 0 7 3.02

Rash 3 6.82 0 0 2 253 0 0 5 2.15

Vomiting 3 6.82 0 0 2 253 0 0 5 2.15

Retro-orbital pain 0 0 0 0 1 127 0 0 1 043
Don’t know 17 38.64 63 100 73 924 43 93.48 196 84.48

Total 44 100 63 100 79 100 46 100 232 100

What are the most affected populations?

Tropical, forest and rural populations 4 9.09 0 0 2 253 5 10.87 11 4.74
Wrong answers (eldery, children, pregnant woman, don’t know) 40 909 63 100 77 9747 41 89.13 221 95.26
Total 44 29.54 63 100 79 100 46 100 232 100
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participants (84.48%; n = 196) could not cite any symptom. Symptoms reported
by participants aware of the diseases included joint pain (6.04%; n = 14); muscle
pain (1.72%; n = 4); bleeding (3.02%; n = 7); rash (2.15%; n = 5); persistent vom-
iting (2.15%; n = 5) and retro-orbital pain (0.43%; n = 1) (Table 2).

Concerning people at risk, 4.74% (n = 11) of the participants answered that
the most affected are those living in the tropical, forest zone or in rural areas
while many 95.26% (n = 221) gave wrong or no answers (Table 2).

Relationship between profession and knowledge of dengue and chikun-
gunya

A binary logistic regression was conducted to assess the correlation between
knowledge and profession (Figure 1). From this analysis, a significant difference
appeared between medical doctors versus medical assistants (OR: 89.56, 95% CI:
17.20 - 1654.10, P < 0.001), technicians versus medical assistants (OR: 36.34,
95% CI: 6.95 - 670.68, P < 0.001) and nurses versus medical assistants (OR:
14.53, 95% CI: 2.81 - 266.71, P< 0.001).

Knowledge of diagnostic, prevention and treatment practices of HCWs
for dengue and chikungunya

Of all interviewed HCWs, only 11 (4.74%) were able to cite methods used for
the diagnosis of dengue and chikungunya. Techniques cited by those who cor-
rectly answered to this question included PCR (3.02%; n = 7), serology (0.43%, n
= 1) and RDTs (1.29%, n = 3). Some participants also cited thick blood smear or
scanner (3.45%, n = 8). No medical assistant was able to give any correct diag-
nostic method for dengue and chikungunya (Table 3).

Concerning prevention, some HCWs indicated vaccination (0.86%; n = 2),
while many of them indicated the use of vector control measures such as de-
struction of mosquito potential breeding sites, sleeping under treated nets or
using repellents (14.23%, n = 33) (Table 3).

The majority of participants could not provide any answer regarding the
treatment of these diseases. Few of them (4.31%, n = 10) and mainly medical
doctors (15.91%; n = 7) reported that both diseases treatment relies on symp-
toms relief (Table 3).

Profession n | Odds ratio | Odds ratio (Cl) P
medical_assistant 63 l Reference
medical_doctor 44 Hl— | 89.56 (17.20, 1654.10) <0.001
nurse 79 F-—‘ 14.53 (2.81, 266.71) 0.01
technician 46 HE— | 36.34 (6.95,670.68)  <0.001
(Intercept) i 0.02 (0.00, 0.07) <0.001

0.001 0.1 10 1000

Figure 1. Results of binary logistic regression comparing the knowledge of different
categories of HCW on dengue and chikungunya.
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Good knowledge and good practices

From this work, only 3.02% of interviewed HCWSs (n = 7 including 6 medical
doctors and 1 laboratory technician) were identified as having “good knowl-
edge” of dengue and chikungunya.

Improvement propositions

When HCWs were asked if they were well trained to handle dengue and chi-
kungunya cases, most of them (96.12%, n = 223) answered negatively (Table 4).

Table 3. Diagnosis, prevention and treatment practices related to dengue and chikungunya among HCWs of some health care
facilities of the city of Yaoundé and its surroundings.

Profession
Variables
Medical doctor Medical assistant Nurse Lab technician
n % n % n % n % Total %
Diagnostic methods
PCR 4 9.09 0 0 1 127 2 4.35 7 3.02
Serology 1 2.27 0 0 0 0 0 0 1 0.43
Rapid Diagnostic Test 0 0 0 0 1 127 2 4.35 3 1.29
Wrong answers (thick blood smear, scanner,
L L ) 39 88.64 63 100 77 97.46 42 91.3 221  95.26
psychiatric examination, don’t know)
Total 44 100 63 100 79 100 46 100 232 100
Preventive Measures
Vector control 12 27.27 2 3.17 5 6.33 14 30.43 33 14.23
Vaccination 0 0 1 1.59 1] 1] 1 2.17 2 0.86
Wrong answers (eat properly cooked meat, 32 72.73 60 95.24 74 93.67 31 67.4 197 84091
handwashing, avoid wild animals, don’t know) ’ ’ ’ ’ ’
Total 44 100 63 100 79 100 46 100 232 100
Case management
Symptomatic 7 1591 0 0 3 38 0 0 10 4.31
Wrong answers (traditional treatment,
T N 37 84.09 63 100 76  96.2 46 100 222 95.69
psychiatric management, don’t know)
Total 44 100 63 100 79 100 46 100 232 100

Table 4. Propositions for the improvement of case management of dengue and chikun-
gunya.

Variables n Frequency (%)

Medical staff properly trained for cases management
Yes 9 3.88
No 223 96.12

Improve dengue/chikungunya management in clinic

Train medical staff 88 37.93
Informing the population 23 9.91
Increase sensitization activities 15 6.47
No idea 106 45.69
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To improve case management of both diseases, 72.73% (n = 88) of partici-
pants suggested that medical staff should be properly trained; some (9.91%, n =
23) indicated that populations should be sensitize on these diseases. Some
HCWs (6.47%; n = 15) proposed to increase sensitization over media and that
large scale seroprevalence survey should also be undertaken. A large number of
HCWs (45.69%; n = 106) did not had any idea on how to improve these diseases

management (Table 4).

4. Discussion

The study main objective was to assess knowledge and practices of HCWs from
the city of Yaoundé and its neighbourhood on dengue and chikungunya
(knowledge of pathogens, mode of transmission, case management and preven-
tive measures) in order to identify knowledge gaps that could be targeted to im-
prove healthcare workers ability to detect and manage properly dengue and
chikungunya cases.

Poor knowledge and poor practices of health personnel concerning these dis-
eases were recorded. Less than 41% of interviewed participants heard about both
diseases. A similar assessment in Tanzania indicated that 96.8% of respondents
knew about dengue, whereas 87.2% have never heard of chikungunya [14]. Good
knowledge of mosquito vector and signs and symptoms of dengue and chikun-
gunya cases are key for identifying the disease and seeking for appropriate
medical treatment to save lives [26] [27]. In Cameroon, the low awareness of the
medical personnel about these diseases could derive from the perceived low
transmission risk and low endemicity of these diseases. Serological surveys con-
ducted in the population indicated prevalence of 9.8% and 14.4% for dengue IgG
and IgM respectively [17] [28]. However, sporadic cases and outbreaks of chi-
kungunya are frequent in the country [18] [19] [20] and support high and fre-
quent circulation of these pathogens. Chikungunya, dengue and malaria have
similar symptoms that are difficult to differentiate clinically [29]. The hyperen-
demicity of malaria in Cameroon could have limited the capacity of the health
personnel to also screen for the presence of other diseases. In most African health
care centres diagnostic tests for diseases such as dengue and chikungunya are un-
available. It is also not common to find medical doctors prescribing diagnosis of
dengue and chikungunya to patients with fever like symptoms [13]. This could
have all limited the knowledge and awareness of HCWs about these diseases.

Medical doctors appeared as the group most aware of dengue and chikun-
gunya compared to other personnel. They were the most represented group
among respondents with good knowledge of the diseases (n = 6 out of 7),
whereas laboratory technicians were minimally represented (n = 1). The poor
knowledge of medical assistants and nurses may be due to the fact that their
training programs give more emphasis on case management of common diseases
in the country. It could also be due to the fact that in their duty, this personnel in

urban settings is not directly involved in consultations or examinations of pa-
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tients, but mainly provide care to patients [30] [31]. The fact that these groups
constitute the first line of health personnel called upon during emergencies or
diseases outbreaks highlights the need for adequate training for them. A signifi-
cant proportion of respondents (39.93%) reported being in need of specific
training programs on neglected diseases and new diagnostic techniques which
are not always offered in hospitals. Rapid diagnostic tests for dengue and chi-
kungunya were found not to be used in routine in hospitals; these tools could be
an alternative to the poor equipment of most health care facilities [32]. Capacity
strengthening of the health personnel on the epidemiology, particularly the aeti-
ology, mode of transmission, diagnosis and case management is key for the
proper handling of cases. This could be achieved through different approaches
such as train-the-trainer approach with grand-rounds style presentations which
proved to be effective for physicians involved with dengue management in Flor-
ida [33]. Another approach is to integrate dengue and chikungunya in health
education programmes using posters and video exhibition related to both dis-
eases [34]. Since these diseases have similar symptoms with malaria, clear defini-
tion of a standard case need to be provided [35] [36] [37]. Regular sensitization
campaigns also need to be conducted to improve knowledge of HCWs and
community members on how to prevent and treat dengue and chikungunya.
Clinicians should also be encouraged to read more and to improve their knowl-
edge on diseases or diagnostic tools and regular evaluation of this personnel
should be undertaken to make sure that they are up to the task and well fit to
address challenges.

The present study had the following limitations. It did not recorded the num-
ber years of seniority in the post or working experience of HCWSs to assess
whether the poor knowledge was associated to the lack of experience. Also other
sampling methods such as focus group discussions or in-depth interviews were
not conducted to further probe into the knowledge and practices of the medical
personnel. The study had a small sample size and targeted HCWs. There is a
need for geographical wide representative survey to assess knowledge and prac-

tices of both the medical personnel and the general population.

5. Conclusion

This study has revealed poor knowledge of healthcare workers regarding dengue
and chikungunya in health care facilities of Yaoundé and its neighbourhood,
highlighting significant gaps in the diagnosis of both diseases. Regular sensitiza-
tion campaigns on these diseases through the media and specific training activi-
ties have to be implemented to improve HCWSs capacity to diagnose and manage
dengue and chikungunya cases. Further similar surveys on HCWs across the
country also need to be conducted to have a better appraisal of this personnel
knowledge and skill gaps on different endemic diseases which are so far ne-
glected and which yearly results in deaths which could have been avoided if the

personnel was well trained.
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Supplementary File

Organisation de Coordination pour La lutte Contre

les Endémies en Afrique Centrale
P.O Box 15665, Yaoundé Cameroon
Tel: + 237222322 32

Fax: + 237 22 23 00 61
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Projet de Lutte Contre
Les Maladies Tropicales Négligées
! an Afrigue Centrale

L%

ceich ~MIN

Healthcare workers survey on Dengue and Chikungunya

Questionnaire
0. IDENTIFICATION
0.1 Date __/___/2020
0.2 Interviewer
0.3 Region
0.4 City
0.5 Health District
0.6 Respondent code
0.7 Sex
0.8 Profession 1 = Medical assistant;
2 = Laboratory technician;
3 = Nurse;
4 = Medical doctor;
5 = others
1. GENERAL KNOWLEDGE REGARDING DENGUE AND CHIKUNGUNYA
1.1 Did you ever heard of Dengue and Chikungunya? 1=Yes
2 =No
If yes, how?
1.2 What are their causative pathogens?
1.3 How are both diseases transmitted to humans?
1.4 Cite some symptoms of both diseases?
1.5 What is the most affected population group?

2. MANAGEMENT OF DENGUE AND CHIKUNGUNYA CASES

2.1 How can both diseases be diagnosed?

22 What are the preventive measures against dengue and
chikungunya?

2.3 How are managed dengue and chikungunya cases?

2.4 Do you think that Cameroonian health personnel is well
trained to manage dengue and chikungunya cases?

2.5 How can dengue and chikungunya cases management can

be improve?
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