Knowledge andChallenges in Cholera Control in TheTiko Health District of Cameroon:
Community Perspective.

ABSTRACT

Aims: The incidence of cholera has increased steadily since the year 2000. The persistent presence of this
disease in this community is probably due to poor socio-economic status, poor knowledge, on cholera
prevention and control measures. The aim of this study was to evaluate the community’s knowledge on the
cause, transmission, predisposing factors, diagnosis, treatment, and prevention/ control strategies used to
combat cholera and to propose solutions for the reduction of the incidence in the Tiko Health Area.

Study design:It was a cross-sectional descriptive study.
Place and Duration of Study:The study was carried out in Tiko from January to July 2021

Methodology:The study involved 420 adults (>18years) participants. .Data was collected using structured
guestionnaires, entered in Epilnfo version 17.3, cleaned with Microsoft Excel 2013, analyzed with R version
3.6.1 and the results were presented on tables and bar charts. A confidence interval of 95% was used and
comparison for significance was done using the chi square test.

Results: The average age of the participants was 35 years + 2years. For the definition of Cholera, 345
(82.1%) could correctly identify that cholera is a bacterial infection while 17.9% could not. On modes of
transmission, majority of the participants (72.62%, n = 305) indicated that drinking contaminated water was
the main mode of transmission and few (10.1%, n = 45) indicated the consumption of unwashed fruits and
vegetables. Most of the participants (89.3%, n = 375) indicated that anyone could contract the disease and
a majority (68.8%, n = 289) said they will willingly accept cholera vaccines as a preventive measure while
improving on hygienic measures.

Conclusions: Community Members of Tiko Health District had good knowledge in relation to prevention
and control of cholera. Community participation in relation to proper hygiene is the major way to reduce the
spread of the disease.

Key words: cholera, causes, transmission, pre-disposing factors, prevention/control, community.

1.1lIintroduction

Cholera remains a global threat to Public Health and an indicator of inequity and lack of social development
[1]. Vibrio cholerae, the causative agent of cholera has been responsible for seven pandemics since 1817
and its exact origins are still unknown. Cholera can spread rapidly producing profuse diarrhea, vomiting and
fluid and electrolyte losses and is associated with high morbidity and mortality even though cases often
present with mild symptoms [2, 3]. The incidence of cholera has increased steadily since the year 2000,
culminating in 317,534 reported cases worldwide including 7,543 deaths with a case fatality rate of 2.38%
[4]. Cholera is prevalent in Africa, Asia, and parts of the Middle East, and Sub-Saharan Africa is broadly
affected by many cholera epidemics [5, 6]. In Cameroon, the burden of cholera has increased during the
past decades with 4026 in 1991, 5796 in 1996, 8005 in 2004 [7], and 10.759 in 2010 [8].

The reasons for this threat have been known to be high risk areas which include peri-urban slums [9, 10]
with lack of basic infrastructure, poor socioeconomic status, humanitarian or environmental crisis [11], civil
disruption, refugee camps and internally displaced persons [12]. The major risk occurs in overpopulated
communities and refugee settings [13] characterized by poor sanitation, unsafe drinking water and
increased person-to-person transmission [14]. The disease occurs when water or food contaminated with
the Vibrio cholerais ingested.

Community prevention/control strategies for cholera have several dimensions. Surveillance is done to
promptly detect and report cholera especially in endemic countries [15] through a mechanism of detecting,
reporting and verifying suspected cases in order to limit spread. Information sharing among neighboring
regions, countries, and organizations like the WHO to help mobilize resources and control outbreak is
another strategy [16, 17, and 18]. Improved hygiene and sanitation involving provision of adequate clean
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and treated drinking water, proper waste disposal, and sewage systems can help to reduce the burden of
the disease. Health education about the disease is necessary and the population needs to be alerted
whenever there is an outbreak [18]. Prompt diagnosis and effective treatment of people suspected of having
cholera could be done in order to promptly and appropriately manage the condition to prevent death and
curtail spread of the disease [18]. The use of vaccine administered in emergency situations to people living
in areas affected by cholera, and travelerscan to prevent infections [16, 17]. Individual protectionsmeasures
can be used and people living or traveling to affected areas can be advised to drink only boiled or treated
water, avoid food from street vendors, avoid raw and undercooked food, do frequent hand washing with
soap and water or use alcohol based rubs. In 2017, WHO put in place the Global Task Force on Cholera
Control (GTFCC) to improve capacity development, coordination and implementation of evidence based
cholera control strategies [18]. WHO also established a stockpile of cholera vaccines and respond Kits to
ensure a prompt response in case of outbreak. The prevention of disease occurrence was also done by
targeting cholera ‘hotspots’. This component not only identifies at risk areas, but also implements certain
control measures, large scale use of cholera vaccines, effective technical support and resource
mobilization, strong community and cross border engagement [18].

Unfortunately, communities often face some major challenges in the prevention/control of cholera and these
include: Poor socio-economic status of the population [19]; insufficient funding; lack of political will;
unexpected events such as natural disasters and civil unrest; and insufficient vaccine supplies. Typical high
risk areas of cholera epidemics and deaths include peri-urban slums where basic infrastructure is not
available and camps for internally displaced people where the minimum requirements of clean water and
sanitation are not met [19, 20]. Areas like refugee camps and urban slums, where people live in close
proximity with little or no access to clean water and sanitation facilities are at a very high risk of
experiencing a cholera epidemic [17].

Access to potable water in both rural and urban centers in Cameroon is a great concern [19]. Studies
carried out in Douala, Cameroon reported that wells could be reservoirs of Vibrio cholerae [21, 22].
However, the risk factors for cholera outbreaks in Cameroon have not been systematically evaluated, even
though studies have reported that the greatest risk occurs in overpopulated poor communities characterized
by open defecation, poor hygiene and sanitation, poor drinking water supplies, environmental degradation
and increased person-to-person transmission [22, 23, 24]. The 2020 cholera epidemic in the Tiko Health
District of the South West Region of Cameroon which affected 72 people and killed one person, was
transmitted by people returning from Manoka, an Island in the cholera “hot zone” in Douala Cameroon [25,
26].

Limited studies on cholera have been conducted in the South West Region. One study was done in 2015 by
Nsagha et al. on the assessment of the risk factors of cholera epidemic in the Buea Health District after a
cholera outbreak in the Buea Health District [19]. Hence, it is necessary to investigate the community’s
knowledge on cholera, its prevention/control, challengesand proposed solutions for cholera in the Tiko
Health District. This will help identify gaps, recommend evidence-based cholera epidemic guidelines that
will help the population prevent/control cholera, generate policies that will produce actions that can help
alleviate poverty and human suffering, and also promote ongoing research that regularly reports the rate of
socio-economic development of our communities. This is the motivation behind the proposed study.

It should be noted that prevention of cholera occurrence was also done by targeting cholera ‘hotspots’. This
component not only identifies the risk areas, but also implements certain control measures, introduces large
scale use of cholera vaccines, puts in place effective technical support and resource mobilization, and
introduces strong community and cross border engagement. WHO also supports public authorities in
endemic countries to have a mechanism for integrated disease surveillance and response (IDSR).

The ways the communities perceive and use these measures have been found to vary from place to place.
These variations are sometimes due to factors like limited knowledge on cholera and its prevention/control
measures, low socioeconomic status, overcrowded communities with poor hygiene and sanitation, unsafe
drinking water supplies, open defecation and insufficient infrastructure [12, 14, 16, 18].

The control measures may not also be known by some community members. Where they are known, the
approach may be faulty and at other times, there could be a lot of challenges that need to be addressed like
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insufficient funding, lack of political will, poor governance, civil unrest, irregular cleaning of coastal waters
(which is the entry point of the disease in this community), and natural disasters which lead to different
causes of cholera in different parts of the world [12].

In Cameroon, cholera remains a threat to public health. This is evidenced by the cholera outbreak in the
Mayo Oulo’s Health zone in 2018; the cholera outbreak in the North and Far North regions in 2019; the
cholera outbreak affecting two regions (South West and Littoral); the recent cholera epidemic in the Tiko
Health District in February, 2020 with a total of 72 cases and 1 death; and the most recent outbreak in the
Buea Health District. The total number of affected districts in the South West Region is fouri.eBakassi,
EkondoTiti, Tiko, and Buea Health Districts [24].

To prevent/control cholera outbreaks, the population requires thorough and continuous education,
encompassing skills, good levels of preparedness of the various health districts, continuous and sufficient
good water supply, environmental sanitation, in the short, medium and long term, planning and
implementation measures [4, 6, 17]. This study will enable the population of this health district to receive
mandatory education that will improve their knowledge, attitudes and practices with regards to cholera
prevention. This will help boost their confidence in handling future cholera outbreaks correctly for better
outcomes. This underscores the necessity of the study.

Regular community diagnosis by community workers can provide information about cholera which may be
useful in making policies that may result in interventions and can significantly improve the health and living
conditions of the population. Cholera has come to prominence and has been a global burden since its first
pandemic in the 19" century (1817). Since then, several measures have been put in place to reduce or halt
its spread as well as morbidity and mortality. Target 3.3 of the United Nations Sustainable development
goals (SDGs) states that by 2030, we should end the epidemics of Acquired Immunodeficiency Syndrome
(AIDS), tuberculosis (TB), malaria and neglected tropical diseases (NTDs), and combat hepatitis,
waterborne diseases and other communicable diseases. Improved socio- economic status, good
environmental restructuring, improved hygiene practices, environmental sanitation (especially regular
cleaning of the beaches/ coastal waters) and safe drinking water supplies are indispensable in the
prevention of cholera epidemics. There are currently medications that can cure a person with cholera and a
vaccine that can prevent the disease even though it does not confer life immunity. The antibiotics currently
in use are available, affordable and effective, not only in treating patients with cholera, but also helping
individuals who are at risk of being infected with the disease.

The main objective of the study was to determine the knowledge, prevention/control, challenges and
proposed solutions by community members in relation to cholera in the Tiko Health District.

It is hoped that the results of the study will be useful in generating policies that will produce actions that can
help develop effective disease monitoring systems. It will also promote ongoing research that regularly
reports the rate of socioeconomic development of our populations, and efficiently control the spread of
epidemics, and eventually prevent future outbreaks.

2.0 MATERIALS AND METHODS
2.1. Study period and study Area

This study was limited to the Tiko Health District of Cameroon and involved 420 participants of ages 21
years and above. It lasted for a period of six months (March to May, 2021).

Tiko is situated at 4.15° North Latitude 9.24° East Longitude in Fako- Division. It has a population of
157.784 inhabitants, living within a surface area of 4.840km?, and 421 people will participate in the
research. Tiko is bounded to the North by Buea; South by the Atlantic Ocean; East by Dibombari (Littoral
Region), and West by Limbe. Tiko is 60 km from Douala [27], the economic capital of Cameroon and it is
the chief town of the Tiko Health District. The main towns of this health district are Tiko, Mutengene,
Missellele and Mudeka.



The district has 8 health areas, a District Health Service and a District Hospital. A good portion of the district
is occupied by the plantations of the Cameroon Development Corporation (CDC). It is cosmopolitan with
many ethnic groups including Bakweri (indigenes), Bamileke, Balondo, Metta, Bayangi, Dschang, among
others. A good number of people from other regions and foreigners, especially from Nigeria, Equatorial
Guinea and Gabon live here. The main occupation is agriculture. Almost all ethnic groups in Cameroon are
represented in Tiko, attracted by the fertile volcanic soil and the Cameroon Development Corporation, a
giant agricultural complex that seconds the state of Cameroon in employment. The district is accessible by
road and by sea which enables the population to interact with people from Douala and other areas. It is also
swampy, dirty beaches which are never cleaned thus favors the introduction and transmission of diseases
including the Vibrio cholerae which causes cholera from other coastal areas in the “cholera belt” (Bakassi,
EkondoTiti, Tiko, Douala, Kribi).

The low socio-economic status of the majority of the population aggravated by the socio-political crisis in
the North West and South West Regions, the financial crisis in the CDC, scarcity and poor drinking water
supplies, poor housing, poor environmental sanitation and poor waste disposal, overpopulation, open
defecation, and the hot climate that favors the propagation of vectors (flies) are some of the factors that
may be associated with the cholera epidemic in the Tiko Health District, and the region as a whole. The
health district is characterized mostly by plains that hold water which, combined with poor sanitation go to
favor transmission of cholera infection. The two Regional hospitals of Limbe and Buea are very close by,
thus easing referral of severe cases of diseases.

The location of this district within the “Cholera Belt” (Bakassi, Kribi, Manoka, and Douala) predisposes it to
cholera epidemics, like the one in February 2020. The persistent occurrence of cholera in this “Belt” makes
it imperative for this study to be carried out in this health district.

2.2. Study Design

A cross-sectional study design was used, in which Knowledge, prevention/control, challenges, and
proposed solutions for cholera in the Tiko Health District was determined, for better outcomes. It was an
observational study that examined the relationship between a disease and an exposure among individuals
in a defined population at a point in time. This is significant because it measures exposures exposure and
outcome at the same time.

2.3. Study Participants

This included individuals, twenty-one years and above, who had been living in the Tiko Health District for at
least six months before the administration of the questionnaires. Participants were asked to score their
knowledge on cholera, its prevention/control measures, challenges and proposed solutions on a scale of
10. A score of zero represented complete ignorance and no knowledge, and proposed solutions, and 10 for
complete knowledge. The data was used to determine participants’ knowledge, prevention/control,
challenges and proposed solutions for cholera in the Tiko Health District.

2.4. Inclusion Criteria
These are community members who have been living in the Tiko Health District for at least 6 months before
the administration of the questionnaires.

2.5. Exclusion Criteria

These were participants who had been living in the Health District for at least 6 months but were not
available for some reason, by the time the questionnaires were administered. Also excluded were eligible
persons who refused to take part in the study.

2.6. Sample Size
A total of 420 participants took part in the study. The Cochrane formula was used to determine the sample
size as follows:

Minimum sample size (n) = z° pq/e2



Where;

Z is the Z value found in a Z table.

e is the desired level of precision ( the margin of error).

p is the proportion of the population who have the attribute in question, for an unknown population
and with proportion having the attribute being unknown, we use 0.5.

gisl-p.

The data was analyzed and the results were presented at 95% Confidence level, implying Z = 1.96 and e =
0.05. Substituting the above therefore, the minimum sample size will be 366 participants. However, a
sample of 420 was used to maximize coverage.

2.7 Sampling Technique

A convenient/in situ sampling technique was used. Recruitment of participants took place in selected
communities of the Tiko Health District. These communities were arranged in clusters (health areas) and 4
out of the 8 health areas were then randomly selected. The names of the 8 health areas were written on
small pieces of papers, which were then twisted and shuffled. After which 4 of the health areas were
randomly selected. In this case, each individual was chosen entirely by chance and each member of the
population had an equal chance of being selected. Next, participants were conveniently selected based on
their availability and willingness to participate in the study.

Participants were met in their various homes in the evenings and on “Ghost Town” days. This ensured that
a majority of them were present, and did not disrupt the work schedules of the researcher assistants.

2.8 Data Collection Tools and Techniques

Data was collected by the main researcher and assisted by ten trained research assistants working at
selected health institutions, and community workers who are bilingual and competent in pidgin language.
These assistants were selected and trained at their various selected health areas. The purpose of the study
was explained to these assistants, as well as the consent form, and how it was to be used. There were
guestions to validate their understanding. The questionnaire was pre-tested in the Bonassama Health
District in Douala, and the first ones to be used for data collection from the first few participants, were
checked to ensure the assistants understood how to fill the forms. Thereafter, the consent forms were given
to the assistants for data collection. The questionnaires were in English and were translated verbally when
need arose. The questionnaires were administered by the trained research assistants. However, in cases
where a participant demonstrated the wish and ability to self-administer the questionnaire, he or she was
allowed to do so. The questionnaire had four sections as follows:

Section A was on Socio-demographic data which included the participant’s nationality, gender, age, level of
education, marital status, occupation, Religion and monthly income.

Section B dealt with knowledge of community members on the definition, cause; transmission,
predisposing factors, prevalence, diagnosis, and treatment of cholera.

Section C handled knowledge of community members on the prevention/control of cholera.

Section D was on challenges and proposed solutions by community members in relation to the
prevention/control of cholera.

2.9 Data Analysis

After data was collected, compilation was done following the objectives of the thesis. Then the data was
entered in Epilnfo version 17.3, cleaned with Microsoft Excel 2013. Analysis were performed on the
collected data included demographic analysis to see the categories of participants who took part in the
study, a reliability analysis to determine the reliability of the measuring instrument, and a descriptive
analysis describing participant’s responses and each variable used in the study. Finally, the data was
analyzed with R version 3.6.1, and the results were presented on tables and bar charts. Chi Square test



was used for relationship between variables and significance was set at P< 0.5. All data was analyzed at
the 95% confidence interval.

3.0RESULTSAND DISCUSSION
3.1 RESULTS
3.1.1 Demographic Characteristics of the Study Population

The study involved 420 participants with 84.8% (n= 356) being Cameroonians and 15.2% (n= 64) being
foreigners. The proportion of female and male participants was 44.5% (n= 233) and 55.5% (n= 187)
respectively.The average age among the study participants was 35 + 2years, a majority of the participants
were in the age group 27- 32years (21.4%, n = 90) and the minority were = 63years (2.9%, n = 12). For
level of education, 25 (6.0%) participants had no formal education, 136 (32.4%)had primary, 217 (51.6%)
had secondary and 42 (10.0%) had tertiary education. With regards to marital status, there were 208
(49.5%) married participants, 206 (49%) were single, and 6 (1.5%) participants were divorced.As concerns
occupation, the majority of the participants were self employed (n = 204, 48.6%), and the minority were
retired (n= 3, 0.7%). With regards to religion, there were 381 (90.7%) Christians, 28 (6.7%)Muslims and 11
(2.6%) pagans. With respect to monthly income, most people (n = 329, 78.3%) earned less than 50.000frs a
month (Table 1).

3.1.2 Knowledge of community members on cholera
3.1.2.1 Knowledge of community members on the definition of cholera

Of the 420 participants contacted for their knowledge on cholera, the majority (82.1%, n = 345) of the
participants said that cholera was a disease resulting from infections with bacterial agents and the minority
of the population (17.9%, N = 75) did not know the cause of cholera. They

Table 1: Socio-demographic characteristics of the study population

Variables Categories Frequency (n) Percentage (%)
Sex Male 187 445
Female 233 55.5
21 - 26 63 15.0
27 — 32 90 21.4
33-38 83 19.8
Age (years) 39-44 79 18.8
45 - 50 48 114
51 -56 26 6.2
57 - 62 19 4.5
=63 12 2.9
Total 420 100
Nationality Cameroonian 356 84.8
Foreigner 64 15.2
Total 420 100
Level of Education No formal education 25 6.0
Primary education 136 32.4
Secondary education 217 51.6
Tertiary education 42 10.0
Total 420 100
Marital Status Married 208 49.5
Single 206 49
Divorced 6 1.5
Total 420 100
Occupation Employed 96 22.9
Unemployed 117 27.8



Self- employed 204

Retired 3
Total 420
Religion Christians 381
Muslims 28
Others 11
Total 420
< 50,000 329
50,000 — 100,000 62
Monthly Income 100,001 — 150,000 11
(frs CFA) 150,001 — 200,000 11
200,001 — 250,000 1
> 250,000 6
Total 420

48.6
0.7
100
90.7
6.7
2.6
100
78.3
14.8
2.6
2.6
0.2
1.4
100

attributed it to a strange disease whose cause was unknown, or indicated that they had no idea (figure 1).

Strange Cause of
disease with cholera
unknown 0%

cause/no
idea
18%

Figure 1: The definition of cholera among community members

There was a significant difference (P < 0.001, x2= 32.16) in the respondents knowledge on the definition
of cholera in relation to their level of education with the most knowledgeable people being those with
secondary education (43.6%, n = 183) and the least being those with no formal education (2.3%, n =

10) as shown in table 2.

Table 2: The definition of cholera among community members in relation to level of education

The definition of cholera

Level of Education Chi Square
P-value

No formal Primary Secondar Tertiary
education n (%) y n (%)
n (%) n (%)




Disease resulting from N = 345 15 (3.6) 118 183 (43.6)

bacterial infection (49.1)

Strange disease with N =75 10(2.3) 18 (4.3) 34 (8.1)

unknown cause/ no idea

Total 420 (100%) 25 (5.9) 136 217 (51.7)
(32.4)

X =32.16

P <0.001

3.1.2.2 Knowledge of community members on the causes of cholera

Of the 420 respondents that were assessed, 335 (79.7%) indicated that cholera is caused by bacteria and
54 (12.9%) said that it is caused by virus. Few respondents (3.8%, n = 16) said cholera is caused by
spiritual attacks, and a minority (3.6%, n = 15) had no idea (figure 2).

80
70
60
50
40
30
20
10

PROPORTION (%)

Bacteria

Virus Spiritual attack No idea

Causes of cholera

Figure 2: Respondents’ knowledge on the cause(s) of cholera

With respect to educational level, the majority of the respondents who identified bacteria as the cause of
cholera had attained secondary education (n = 178, 42.4). Most of those who said that they had no idea
where people with primary education (1.4%, n = 6). There was a significant difference in the level of

knowledge on the transmission of cholera with respect to educational level (P = 0.009, )(2 = 21.82) as
shown in table 3.
Table 3: The cause of cholera among community members in relation to level of education
Level of Education Chi

Cause of Cholera No Primary Secondary Tertiary ~ Square

Education n (%) n (%) n (%) P-value

n (%)

Bacteria N =335 15 (3.6) 105 (25) 178 (42.4) 37 (8.8) X’ =21.82
Virus N =54 4 (0.95) 17 (4.0) 30(7.1) 3(0.7)
Spiritual attack N =16 2 (0.5) 8 (1.9) 4 (0.95) 2 (0.5) P = 0.009
No idea N =15 4 (0.95) 6 (1.4) 5(1.0) 0 (0.0) '



Total 420 25 (5.9) 136 (32.4) 217 (51.7) 42 (10.0)
(100%)

3.1.2.3 Knowledge on the modes of transmission of cholera among community members

In relation to transmission of cholera, most of the respondents (72.6%, n = 305) indicated that cholera could
be contracted from drinking contaminated water. The minority (27.4 %, n = 115) indicated that poor source
of drinking water was not a means of transmission. Most people understood that eating contaminated food
could pre-dispose them to cholera (53.8%, n = 226) as opposed to those who did not know (46.2%, n =
194). A majority could identify that consumption of unwashed fruits and vegetables could pre-dispose
people to cholera (46.9%, n = 197). A few people said that the pre-disposing factor was witchcraft (1.0%)
and a few had no idea (1.2%) as indicated in table 4.

Table 4: Knowledge on the modes of transmission of cholera among community members

Transmission of the disease Options Total
YES (%) NO (%)

Ways of contracting cholera

Drinking water from contaminated sources 305 (72.6) 115 (27.4) 420 (100%)
Eating contaminated food 226 (53.8) 194 (46.2) 420 (100%)
Eating fruits that have not been properly washed 197 (46.9) 223 (53.1) 420 (100%)
Through witchcraft 4 (1.0) 416 (99.0) 420 (100%)
No idea 5(1.2) 415 (98.8) 420 (100%)

3.1.2.4 Knowledge on who can contract cholera

Out of the 420 respondents contacted, 6.2% (n = 26) indicated that only adults could contract the disease,
3.1%, (n = 13) indicated that only children could contract the disease, 1.4% (n = 6) said only old people and
89.3%, (n = 375) said that anyone could contract the disease (figure 3).

With respect to educational level, most of the people who had attained secondary education indicated that
everyone could contract the disease (n = 217, 51.7%). Most of those who said that only children could
contract the disease had attained only primary education (1.2%, n = 5). The chi Square test showed that
level of education significantly influenced the community’s perception on who could be affected by the
disease (P = 0.041) as shown in table 5.
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Adults only Children only Old people only Anyone
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Figure 3: Respondents’ knowledge on who can contract cholera



Table 5: Respondents knwolege on who can contract cholera in relation to level of educational level

Level of Education

People None Primary Secondary Tertiary Chi Square
susceptible to n (%) n (%) n (%) n (%) P-value
cholera

Adults only N = 26 0 (0.0) 11 (2.6) 14 (3.3) 1(0.2) )(2 =7.55
Children only N =13 3(0.7) 5(1.2) 4 (0.95) 1(0.2)

old people only N=6 1(0.2) 0 (0.0) 3(0.7) 2 (0.5) P=10.041
Everyone N =375 21(0.05) 120 (28.6) 196 (46.7) 38 (9.0)

Total 420 (100%) 25(5.9) 136 (32.4) 217 (51.7) 42 (10.0)

3.1.2.5 Community member’s knowledge on cholera’s predisposing factors

With respect to the factors that predispose people to cholera, 115 (27.42%, Cl = 23.3 — 31.84%) indicated
that poverty was a predisposing factor. In relation to poor hygiene, 312 (74.3%, Cl = 69.9 — 78.2%) of the
respondents accepted that poor hygiene can predispose a person to cholera. A minority of the respondents
said that civil unrest and wars 16 (3.8%, Cl = 2.4 — 6.1%) can predispose people to cholera and another
small fraction 8(1.9%, CI = 0.09 - 0.37%) indicated that they had no idea on the predisposing factors (table
6).

Table 6: Knowledge of community members on the predisposing factors of cholera

Question Options Confidence Total
YES (%) interval at 95% NO (%)

Factors that can predispose a person to cholera

Poverty 115 (27.4) 23.3-31.84 305 (72.6) 420 (100%
Poor hygiene and sanitation 312 (74.3) 69.9 — 78.2 108 (25.7) 420 (100%)
Overcrowding 114 (27.1) 23.11 - 31.59 306 (72.9) 420 (100%)
Wars/ civil unrest 16 (3.8) 24-6.1 404 (96.2) 420 (100%)
No idea 8(1.9) 0.09 - 0.37 412 (98.1) 420 (100%)

3.2.6 Knowledge of community members on the management of cholera

For the ways in which cholera could be managed, 340 (46.13%, Cl = 76.9 — 84.4% ) supported the idea of
using medications from the hospital for treatment of cholera, 138 (18.73%, Cl = 28.5 — 37.5%) said
receiving medicines from a health worker was the best management strategies. Also, 106 (14.38%, Cl =
21.3 — 29.6%) respondents insisted that praying is the preferred means of managing the disease, 146
(19.81%, Cl = 30.4 — 39.4%) indicated that they had no idea about managements and 7 (0.95%, Cl = 0.8 —
3.4%)people preferred other forms of treating the disease such as the use of natural herbs/herbal drugs
(table 7).
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Table 7: Knowledge of community members on the management of cholera

Questions Responses No (%) Total (%)
Yes (%) Confidence
interval at 95%

Management strategies for cholera

By use of medicine from a hospital 340 (46.13) 76.9-84.4 80 (53.87) 420 (100%
By use of medicine from a health worker 138 (18.73) 28.5-375 282 (81.27) 420 (100%)
By praying 106 (14.38) 21.3-29.6 317 (85.62) 420 (100%)
By use of ORS 146 (19.81) 30.4 -394 274 (80.19) 420 (100%)
No idea/others 7 (0.95) 0.8-34 413 (99.05) 420 (100%)

3.1.2.7 Knowledge of community members on the incidence and previous occurrence of cholera in
Tiko

With regards to knowledge on the occurrence of cholera, most respondents, (n = 295, 70.2%) said cholera
had occurred in the community, and 125 (29.8%) said it had never occurred.

Of the 295 respondents who said cholera had occurred in the community, 39 (9.2%) said children were the
most affected, 29 (6.9%) said adolescents, and 174 (14.1%) respondents said adults were the most
affected. Also, 16 (1.3%) said old people and 37 (8.8%) said all age groups were affected. As concerns the
sexes that were most affected during the outbreak, 30 (7.1%) respondents said males, 71 (16.9%) said
females, 192 (45.7%) said both sexes were mostly affected, and 2 (0.5%) said they had no idea.Again
when asked about the number of people who died during the outbreak, 12 (2.9%) participants said 1-5, and
283 (67.3%) said they had no idea.When asked about the location of death, 12 (2.9%) participants said the
people died in the hospital, while 283 (67.4%) had no idea.See table 8 for details on the occurrence of
cholera in this community.On the question on what caused the death, 5 (1.2%) people accused purging, 7
(1.7%) said cholera itself, and 283 (67.4%) had no idea.

Table 8:Knowledge of community members on previous occurrenceof cholera in the community

Aspects of Knowledge Responses

Frequency (n)  Percentage (%) at 95%
Previous occurrence of cholera in this community

Yes 295 70.2 65.7 - 74.4
No 125 29.8 25.6 - 34.3
Total 420 100

Most affected people during the period of occurrence

Children 39 9.2 6.9-124
Adolescents 29 6.9 49-97
Adults 174 41.4 36.8 —46.2
Old people 16 3.8 24-6.1
All ages groups 37 8.8 6.5-11.9
Total 295 70.2 65.7 - 74.4
Most affected sex during the period of occurrence

Male 30 7.1 5.0-10.0
Female 71 16.9 13.6 - 20.8
Both sexes 192 45.7 41 - 50.5
No idea 2 0.5 0.1-1.7
Total 295 70.2 65.7 - 74.4

Estimated number of deaths
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0 — 5 persons 12 2.9 16-49

No idea 283 67.4 62.8 —71.7
Total 295 70.2 65.7 —74.4
Place were death occurred

Hospital 12 2.9 16-49
No idea 283 67.4 62.8 -71.7
Total 295 70.2 65.7 - 74.4
The cause of death

Purging 5 1.2 16-49
Cholera itself 7 1.7 0.8-3.4
No idea 283 67.4 62.8 —71.7
Total 295 70.2 65.7 —74.4

3.1.3Knowledge of community members on the prevention and control of cholera
3.1.3.1 Awareness of the cholera vaccine among community members

A majority of the respondents (85.2%, n = 358) indicated that they had heard of the vaccine and only a
minority (14.8%, n = 62) had not heard of the vaccine before (figure 4).

B Awareness of cholera vaccine B None awareness of cholera vaccine

Figure 4: Community members’ awareness on cholera vaccine

Out of the 358 respondents who stated that they had heard of the vaccine, 289 (80.7%) of them indicated
that they had received the vaccine and 69(19.3%) stated that they have not received the vaccine (figure5).
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Figure 5: Reception of cholera vaccine by respondents
3.1.3.2 Community members’ attitude towards vaccination

Out of the 420 respondentscontacted, 289 (68.8%) said they will accept vaccinationand 131 (31.2%) said
they will not accept the vaccine as can be seen on figure 6.

Acceptance of vaccinatior= YES = NO

Figure 6: Community members’ level of cholera vaccine’ acceptance

3.1.3.3 Reasons why community members will accept or reject cholera vaccine
From the 289 (68.8%) participants who said they will accept the vaccine, the following reasons were

advanced: it increases immunity (n = 63, 15%, Cl = 11.9 — 18.7%), it kills microbes (n = 27, 6.4%, Cl = 4.5 -
9.2%), it prevents the disease (n =196, 46.7%, Cl = 42.0 — 51.5%), and 3 respondents had no idea. With
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regards to why community members will reject the cholera vaccine, 131 (31.2%) people responded and 34
(8.1%, Cl =5.9 - 11.1%) of them said they didn’t like vaccines, 35 (8.3%, Cl = 6.0 - 11.4) said vaccines Kill,
42 (10%, CI = 7.5 - 13.2) said vaccines have severe side effects, and 16 (3.8%, Cl = 2.4 - 6.1) said

Options Frequency (n) Percentage (%) Confidence interval
at 95%
Reasons why they can accept cholera vaccination
It increases immunity 63 15 11.9-18.7
It kills microbes 27 6.4 45-9.2
It prevents the disease 196 46.7 42.0-51.5
No idea 3 0.7 04-1.9
Sub-Total 289 68.8 64.2 - 73.1
Reasons why they can reject cholera vaccination
Do not like vaccines 34 8.1 5.9-11.1
Vaccines Kill 35 8.3 6.0-114
They have severe side effects 42 10 75-13.2
They are contaminants 16 3.8 24-6.1
Sub-Total 131 31.2 2.7-35.8
Total 420 100 64.2 - 73.1

vaccines are contaminants. See table 9 for more details.

Table 9: Reasons why community members will accept/ reject cholera vaccine

3.1.3.4 Knowledge on preventive and control measures against cholera among community

Members

As per theknowledge on preventive measures, 272 (65.5%) were for the opinion that safe water
source/conservation could prevent cholera, 276 (66.7%) said good hand washing practices, 244 (58.1%)
said vaccination, 40 (9.5%) were for the use of antibiotic prophylaxis as shown in table10.

Concerning why there should be actions to prevent cholera, a majority of the respondents (36.2%, n = 152)
said the measures if applied would kill microbes, increase immunity and prevent the ingestion of pathogens.
A few respondents (2.9%, n = 12) had no idea.

In relation to the intensification of preventive measures, most people (29.5%, n = 124) indicated that it
should be done in towns, 20.7% (n = 87)said in markets, 24.8% (n = 104) said in churches, 16.5% (n = 68)
said it should be around streams, 6.0% (n = 25) said it should be everywhere, and1.2% ( n = 5) said they
had no idea.

With regards to identifying control measures, 79.5% (n = 334) indicated that reporting to hospital early when
one has cholera was the best control measure. Some (41.7%, n = 175) indicated that accepting to take all
medications was the best measure and a few (6.0%, n = 25) indicated that they prefer to receive treatment
at home.

On the question on why participants think the above options are control measures, some (20.2%, n =
85)responses pointed to the fact that control measures help contain the disease, 62.6% (n = 263) were for
the option that these measures prevent spread to other people, 3.3 14 were of the opinion that they cannot
be re-infected, 17.1% (n = 72)pointed to the option that the measures help cure the sick person.

On how effective the control measures were, 51.2% (n = 215) were for the fact that the measures could
stop the disease, 45.7%(n = 192)said there will be a reduction of the severity of the disease as shown in
table 10.
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Table 10: Community members’ knowledge on preventive and control measures against cholera

Cholera preventive measures Yes (n) No (n) Total

(%) (%)
Preventive measures
Safe water sources/conservation 272 (64.8) 148 (35.2) 420 (100%)
Good hand washing practices 276 (65.7) 144 (34.3) 420 (100%)
Vaccination 244 (58.1) 176 (41.9) 420 (100%)
Antibiotic prophylaxis 40 (9.6) 380 (90.5) 420 (100%)
Use of prayers 96 (22.9) 324 (77.1) 420 (100%)
Reasons for actions to prevent cholera
They kill microbes 80 (19.1) 340 (80.9) 420 (100%)
It increases immunity 72 (17.1) 348 (82.9) 420 (100%)
It prevents ingestion of pathogens 103 (24.5) 317 (75.5) 420 (100%)
All are correct 152 (36.2) 268 (63.8) 420 (100%)
No idea 12 (2.9) 408 (97.1) 420 (100%)
Where preventive measures should be intensified
In towns 124 (29.5) 296 (70.5) 420 (100%)
In markets 87 (20.7) 333 (79.3) 420 (100%)
In churches 104 (24.8) 316 (75.2) 420 (100%)
Around streams 68 (16.2) 352 (83.8) 420 (100%)
Everywhere 25 (6.0) 395 (94.0) 420 (100%)
No idea 5(1.2) 415 (98.5) 420 (100%)
Control measures
Reporting to hospital early 334 (79.5) 86 (20.5) 420 (100%)
Accepting to take all medications 175 (41.7) 245 (58.3) 420 (100%)
Accepting proper disposal of feces 171 (40.7) 249 (59.3) 420 (100%)
Prayers 97 (23.1) 323 (76.9) 420 (100%)
Receiving treatment at home 25 (6.0) 396 (94.0) 420 (100%)
No idea 8 (1.9 412 (98.1) 420 (100%)
Reasons for choice of control measures
They contain the disease 85 (20.2) 335 (79.8) 420 (100%)
Prevent spread to others 263 (62.6) 157 (37.4) 420 (100%)
| cannot be re- infected 14 (3.3) 406 (96.4) 420 (100%)
Cures the sick person 72 (17.1) 348 (82.9) 420 (100%)
Others 8 (1.9) 412 (98.1) 420 (100%)
Efectiveness are the control measures
They stop the disease 215 (51.2) 205 (48.8) 420 (100%)
Reduce the severity of the disease 192 (45.7) 228 (54.3) 420 (100%)
Prayer is the only effective measure 12 (2.9) 408 (97.1) 420 (100%)
Medicines are ineffective 10 (2.4) 41 (97.6) 420 (100%)
Others 11 (2.6) 409 (97.4) 420 (100%)

3.1.4. Challenges encountered, and proposed solutions of community members in relation to

thePrevention and control of cholera in the Tiko health district

3.1.4.1Challenges faced by community members in the prevention and control of cholera in

the Tiko Health District
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As to what makes prevention and control of cholera very difficult, 32% said the lack of good toilets, 19%
indicated the lack of good water supply, 25% said difficulties with environmental sanitation and 22% said
poor and insufficient water supply as shown in figure 7.

70
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Lack of good toilkack of good Diffeustyopwigh environrRenta sdaistféinient water supplyOthers
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Figure 7: Challenges faced by community members towards cholera prevention and control.
3.1.4.2 Solutions to overcome difficulties faced with the prevention/control of cholera

As concerns proposed solutions by community members to the challenges a majority of the respondents
said the Tiko urban council’s intervention in environmental sanitation and community support to improve
awareness were the best options. A minority said that creation of self reliance groups for self support and
sourcing for funds from local companies/NGOs was option to overcome the challenges as shown in table
11.

With regards to people that are principal leaders in reducing these challenges, most of the people said that
health committee members and community health workers were suppose to be the main people at the
frontline. See table 11.

Table 11: Solutions to overcome challenges linked to cholera prevention and control in the Tiko
Health District

Options Yes (%) No (%) Total
Ways to overcome difficulties in cholera management and prevention

Community support to improve ignorance of the disease 256 (61.0) 164 (39.0) 420 (100%)
Tiko urban council’s intervention in environmental sanitation 250 (59.5) 170 (40.5) 420 (100%)
and continuous and regular supply of portable water

Creation of self-reliance groups for self-support in prevention 143 (34.0) 277 (66) 420 (100%)
and control measures

Sourcing for funds from local companies, NGOs, elites, 96 (22.9) 324 (44.1) 420 (100%)

business people etc. in order to put in place general prevention and
control measures
Principal leaders to help reduce the challenges in managing and controlling cholera

Health committee members and community workers 289 (68.8) 1341(31.2) 420 (100%)
Administrative authorities 193 (46.0) 227 (54.0) 420 (100%)
Corporations, industries and NGOs 154 (36.7) 266 (63.3) 420 (100%)
Health authorities 115 (27.4) 305 (72.6) 420 (100%)
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Cameroon water company (CAMWATER) 131 (31.3) 289 (68.8) 420 (100%)

3.2 DISCUSSION

This study was carried out in Tiko Health District, S.W. Region,Cameroon. The majority of the participants
were in the age group 33-38 years. Most of the participants were Cameroonians (84.8%n = 356) and few
were Nigerians (15.2%, n = 64). There were more females than males, the majority had secondary
education, were married, self employed, were Christians and earned less than 50.000 FRS CFA per month.

In relation to community knowledge on cholera, a majority of participants correctly said it is a bacterial
infection. The cause of cholera is water contaminated with the Vibrio cholerae,which is a bacteria. This
finding is in line with the findings of a study by Ncubet al. in 2016 [28] that assessed the knowledge,
attitudes, and practices regarding cholera preparedness and prevention in South Africa.A few of them
talked about viral infection and some said it was a spiritual disease. Most often strange diseases that easily
cause death are often related to spiritual issues especially in communities were educational levels are low.

Concerning community knowledge on modes of transmission, drinking water from contaminated sources
and eating contaminated food were indicated as the main modes of transmission. These results fall in line
with findings of a study in 2015 by Nsagha et al. [19] on the risk factors of cholera epidemic in the Buea
Health District in Cameroon and another study by Debes et al., in North Cameroon [29]. Some patrticipants
also talked of eating fruits that have not been properly washed. This is in line the reports published by the
Centers for Disease Control and Prevention in 2014 on the risk factors for cholera outlined.

In relation to community knowledge on who can contract cholera, a great majority of respondents said
anybody can contract the disease. This could be explained by the fact that households and communities
often have a common source of water. As such contamination of the water source can result to infections of
anyone irrespective of age or gender [30]. Also fruits and vegetables are sold and bought from the local
markets. These products are consumed by all members in the community. So contamination can be a
common source of infection if not properly washed and/or cooked before consumption [31].

On assessing risk factors for cholera, responses suggested poor hygiene, poverty and overcrowding and
this result is in line with a study carried out in 2014 by Davies-Tyre, et al. in Southern Ghana [32] indicating
the poor hygiene is mostly implicated during cholera outbreaks. Poverty is closely related to poor hygiene
since it can lead to overcrowding, too many people using the same toilets, and lack of finances to purchase
detergents needed for proper disinfection.

As concerns community knowledge on the management of cholera, some respondents indicated that
hospital management was the best option.This result corresponds to the findings of W.H.O. in 2021 [33] in
relation to the global burden of cholera epidemics in endemic countries. Some respondents indicated that
they could manage the condition by receiving medications from a health worker. Surprisingly, some
respondents had no idea on the management of cholera. This was considered a problem in the community
because sensitization had been going on in the Tiko Health area in relation to cholera.

Regarding knowledge of community members on the incidence and previous occurrence of cholera in the
community, majority of the participants indicated that they were aware that cholera had occurred in their
community before and that adults were mostly affected. In this study, more men were reported to be
affected than women. This contradicts the findings of Griffiths et al. in 2021 in Haiti who reported that more
women are likely to be affected by cholera than men [11]. Also, few participants confirmed that about 1-5
people died during the last cholera outbreak in Tiko. This corresponds to the article published by Cameroon
Tribune in Febuary 2020 on cholera outbreak in Tiko [24]. This poor level of knowledge among the
participants is understood because most deaths occur in hospitals and the exact cause of death may not be
known by the community since diagnosis are supposed to be kept confidentially. The community will
depend on presenting signs and symptoms which could be mistaken considering the fact that many other
diarrhea diseases can be mistaken for cholera by community members who are not health practitioners.
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On the awareness of community members about the cholera vaccine, most participants said they knew
about the vaccine, and most had received it, and they said they were still willing to take it another dose if
provided. This showed that once proper education is given in relation to health issues, positive response
rate is higher. Very few respondents had never heard of the vaccine, and had never received it. Some
(31.2%, n = 131) said they were not willing to receive the vaccine if distribution was to be done. This could
be explained by the fact that some people generally resist drugs and vaccines as a result of ignorance or
traditional beliefs.

When asked for reasons why they will accept or reject the vaccine, most said they were convinced that
vaccines prevent the disease. For those who indicated that they will reject the vaccine, their reasons
included severe side effects, fear of death resulting from the vaccine and some said that they didn’t like
vaccines. All of these reasons could be understood because vaccines were prepared to boost the immune
system and prevent infections [34]; however, some vaccines can have severe side effects. The results on
vaccination agrees with records from the Tiko Health indicating that mass vaccination was done following
an epidemic of cholera in August 2016 and Febuary 2020 [24].

On the assessment of knowledge on prevention/control measures, respondents indicated good hand
washing practices, safe water sources/conservation, and vaccination respectively.The findings correspond
with those of another study carried out byDunoyer et al. 2012 [35]indicating the main preventive measures
against cholera.

When asked why there must be actions to prevent cholera, the responses mostly given were’ the actions
help kill microbes, increases immunity, and prevent ingestion of microbes’. In relation to where the
preventive measures should be intensified, most respondents indicated that towns and churches could be
good target sites. The result about intensifying these measures agrees with an earlier finding of a study by
Beau in 2011 in Haiti [35] and Bertuzzo[36].

With regards to community members’ knowledge on control measures, most people indicated that going to
the hospital early when infected with cholera was the best option. This option is understood because
hospitals are specialized for attending to different types of patients. So early diagnosis ensures prompt
treatment and reduces death rates. Proper waste disposal was also given as a control measure because it
prevents spread of diseases to others.

As concerns the assessment of challenges faced, proposed solutions, and who they thought are principal
leaders in mitigating these challenges, there were more responses for lack of good toilets, hence lack of
proper feces disposal. This finding corresponds to those of a study carried out Columbara [37] and
Olanrewaju[38]on cholera in a rapidly urbanizing environment. Some respondents indicated that difficulties
with environmental sanitation/unhygienic environment were a factor that could pre-dispose people to
cholera, because people just dump waste materials everywhere. This is because there is no functioning
waste collection and disposal system in this community. These go to contaminate food, streams, and rivers,
and when the population consumes these, they are contaminated. Also, poor and insufficient water supply
was indicated as a challenge.

For the proposed solutions, community members indicated favor of community support to improve
ignorance of the disease, some called on the Tiko urban council to improve on environmental sanitation,
and ensure continuous and regular water supply to the community, and some chose the creation of self
reliance groups for self support in prevention and control measures. These strategies are good because
they will not only prevent cholera but will also prevent other communicable diseases.

On who should be the principal leader in reducing the challenges, respondents indicated thatthe health
committee members and community workers, some said administrative authorities, others said
corporations, industries, and NGOs, while somesaid the Cameroon utilities corporation (CAMWATER) for a
solution to the challenges encountered. However, the effective fight against cholera will require the
participation of all community members.

The findings identified some lessons that are essential in enhancing the prevention and control of cholera.
The transmission route for the Vibrio cholerae in this area is by sea, because Tiko is in the “cholera Belt”
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(Kribi, EkondoTiti, Douala, Tiko), and this is due to factors that favor the microorganism to thrive like dirty
beaches and coastal waters which are never cleaned and disinfected.Also, Poor and insufficient drinking
water sources, poor infrastructure, open defecation and no waste collection/disposal system, are all
possible routes for the transmission of cholera.

The time of cholera outbreak and distribution, is usually around the time the seasons are changing,
(towards the end of the dry season, and the beginning of the rainy season) thus this is predictable.

Thirdly, that adequate and continuous health information to the people regarding the mode of transmission,
and simple but effective prevention/control measures can help reduce infection and death.

The study identified the need for evidence-based community participation through the health committees,
community workers, social groups, and community leaders in order to help in the implementation of
prevention and control of cholera infections.

4.0 CONCLUSIONS

The majority (82.1%, n = 345) of the participants knew that cholera was a disease resulting from infections
with bacterial agents. There was a significant difference (P < 0.001, x°= 32.16) in the respondents
knowledge on the definition of cholera in relation to their level of education. Most of the respondents
(72.6%, n = 305) indicated that cholera could be contracted from drinking contaminated water. Poverty and
poor hygiene were identified as predisposing factors. Most people (n = 340, 46.13%, Cl = 76.9 — 84.4% )
supported the idea of using medications from the hospital for treatment of cholera.A majority of the
respondents (85.2%, n = 358) indicated that they had heard of the vaccine and only a minority (14.8%, n =
62) had not heard of the vaccine before and most had received the vaccine.As per the knowledge on
preventive measures, 272 (65.5%) were for the opinion that safe water source/conservation could prevent
cholera, 276 (66.7%) said good hand washing practices, 244 (58.1%) said vaccination, 40 (9.5%) were for
the use of antibiotic prophylaxis. As to what makes prevention and control of cholera very difficult, 32% said
the lack of good toilets, 19% indicated the lack of good water supply, 25% said difficulties with
environmental sanitation and 22% said poor and insufficient water supply.A majority of the respondents said
the Tiko urban council’s intervention in environmental sanitation and community support to improve
awareness were the best solutions to the challenges faced.

Following the findings of the study, we believe that the Tiko urban council could implement a waste
collection and disposal system, and implement effective clean-up campaigns days in order to improve on
environmental sanitation. The council should also organize continuous cleaning and disinfection of the
coastal areas and waters, in order to prevent entry of the Vibrio cholerae into the health area since Tiko is in
the “cholera Belt”. Also, the Tiko council could increase the sizes, the pipes supplying water to Mutengene
health area, and also extend the water supply to the rest of the district. The government could re-start the
training schools for sanitary inspectors to ensure proper hygiene and sanitation of our communities.

CONSENT

Study participants were approached, and their consents sought for inclusion in the study. The purpose,
content, and duration of the study was explained to all the participants in English, French, or Pidgin. They
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provided were to be treated with utmost confidentiality.
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