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This study examined the epidemiology of Salmonella Typhi in Kala'a Hong Local Government Area, Adamawa
State. The research aimed to identify the prevalence, distribution, and risk factors associated with Salmonella Typhi
infections within the region. A cross-sectional survey design was employed, with samples collected from both
clinical and environmental sources across selected communities. Laboratory analyses confirmed the presence of
Salmonella Typhi, with results indicating a significant prevalence rate among the population. The results also
revealed that the age 56-60 has the highest prevalence of Salmonella typhi followed by age group 26-30,41-45 and
46-50 had 83.3% and the least is in age group of 36-40,51-55. Based on gender the female has the highest prevalence
of salmonella typhi while the male has the lowest. The study further explored demographic variables, hygiene
practices, and environmental conditions contributing to the spread of the infection. The findings revealed a
correlation between inadequate sanitation, poor water quality, and the high incidence of Sa/monella Typhi infections.
The study concluded that enhanced public health measures, including improved sanitation and awareness campaigns,
are crucial in mitigating the spread of Salmomella Typhi in Hong Local Government Area. The researcher
recommend that policy intervention and further research should be carry out in the study area.
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INTRODUCTION

Salmonella enterica serotypes typhi, and paratyphi A, B, and C are
responsible for bacteremic illnesses referred to as typhoid and
paratyphoid fever and collectively as enteric fever. The burden of
Salmonella diseases is a major health concern responsible for most
infectious diseases in developing countries where there are problems
with sanitation and portable drinking water (Gberikon et al., 2019).
Serovars of Salmonella typhi and S.Paratyphi A, B, and C cause
enteric fever, while other strains, such as S.fyphimurium and S. enteric
S.enteritidis, cause salmonellosis. Pathogenic bacteria remain the
leading cause of death in the world, and worldwide surveillance data
showed an increase in antibiotic resistance caused by Salmonella
species (Ajibolaer al., 2018). Resistance to drugs by Salmonella
species differs among species based on geographical locations and
serotypes (Gberikon ef al, 2019). Due to inadequate access to
healthcare facilities, hospital overcrowding, poverty, poor hygiene
standards, ignorance, inappropriate use of antibiotics, and
consumption of animal products, the threat posed by bacteria that
produce extended-spectrum-lactamases in Nigeria and other
developing countries is inadequately quantified. These elements
contribute to the spread of multidrug-resistant bacteria, particularly
those that produce ESBLS.Typhoid fever frequently results in
intestinal perforation in Nigeria (Gberikon et al., 2019). The pathogen
(Salmonella enterica serovar typhi, paratyphi A, and C) and its
associated infection incidence are linked to unclean water and poor
sanitation. Typhoid fever is brought on by Salmonella enterica
serovar typhi, paratyphi A, and C. Salmonella infections are endemic
in Nigeria, with complications resulting from MDR-Salmonella

strains. Several authors in Nigeria reported high disease prevalence
rates, including 80.00% in Abeokuta, 13.00% in Kano, 45.00% in Jos,
16.89% in Lafia, 42.00% in Oweri, and 67.00% in Niger State. Other
effects of infection include high mortality rates, the development of
severe salmonellosis, the failure of empirical therapy, and an
increased risk of intestinal perforation. Typhoid perforations are
common, and the fatality rate can reach 23%, according to studies
done in Yobe State in northern Nigeria (Wam et al., 2019).
Unpublished data from Dalhatu Araf Specialist Hospital in Lafia
shows that, on average, 23 cases of intestinal perforation are reported
monthly. Rapid and accurate sub-typing of Salmonella is required to
monitor outbreaks, identify them, and win the war against resistance.
The benefit of whole genome sequencing (WGS) is that it offers a
clear understanding of the pathogen by supplying strain- or clone-
specific fingerprints that can be used to exclude cross-infection,
clarify bacterial transmission patterns, and also to locate reservoirs or
sources of infection in humans (Igiri et al., 2018). Hence, the present
study intends to assess the epidemiological studies of Salmonella
typhi in Hong Local Government, Adamawa State — Nigeria. World
Health Organization estimates the global typhoid fever disease burden
at 11-20 million cases annually, resulting in about 128,000— 161,000
deaths per year (W.H.O., 2023). Typhoid fever continues to pose a
significant health challenge in Hong Local Government Area, with
several factors contributing to its prevalence. The increased
urbanization in the area has led to overcrowding, poor sanitation, and
inadequate access to clean water, creating favourable conditions for
the transmission of the Salmonella typhi bacterium, which causes
typhoid fever. The insufficient supply of potable water further
exacerbates the situation, as contaminated water sources can serve as
a source of infection.
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In addition, the lack of proper human waste treatment facilities in
Kala’a, Hong Local Government Area contributes to the spread of
typhoid fever. Improper disposal of human waste can contaminate
water sources and food, leading to the transmission of the bacteria.
The overburdened healthcare delivery systems in the area may also
hinder timely diagnosis and treatment of typhoid cases, allowing the
disease to persist and spread within the community. In order to
effectively control and manage the spray of these bacteria
(Salmonella typhi) it is imperative to have an epidemiological study
of Salmonella typhi, hence the need of this study.Typhoid fever
remains a significant public health concern worldwide, particularly in
regions with limited access to clean water and sanitation facilities.
Study on the epidemiology of Salmonella typhi in Kala’a, Hong Local
Government Area.Understanding the epidemiology of Salmonella
typhi can facilitate the implementation of effective disease control
measures, including sanitation improvements, vaccination campaigns,
and antimicrobial stewardship programs.These efforts can help
mitigate the spread of typhoid fever and reduce the incidence of
infection among the population. This study was carried out mainly to
assess the epidemiologytyphoid and prevalence of Salmonella typhi
infection in Hong Local Government Area of Adamawa State,
Nigeria.

MATERIALS AND METHODS

The study was carried out in Kala’a, Local Government Area of
Adamawa State, Nigeria. Hong is one of the Local Government
Areawhich lies between latitude 9° 58" N and 10° 33" N and
longitudes 12° 40" E and 13° 20"E (Figure 1). Hong Local
Government Area is bordered in the north by Borno State, to the East
by Michika, and Mubi,to the south by Song andto the west by Gombi
Local Government Area. Hong Local Government covers a total land
area of about 2,429km>(Abel et al., 2020).

Study Population: The study population comprises of one hundred
(100) patients with clinical signs and symptoms of typhoid fever who
had requested for the widal test from physicians at Primary Health
Care Center, Kala’a, Hong Local Government Area. The sample size
used in this study was determined based on the population of patients
obtained during sample collection.

Ethical Consideration: Ethical approval was sort and obtained from
the ethical committee, Ministry of Health, Adamawa State.

Data Collection: Two different methods of data collection were
used,where a structured questionnaire was developed for
demographic information, such as sex and age. And blood samples
for widal agglutination test from patients with sign and symptoms of

S. typhi.

Questionnaire Administration: A structured questionnaire was
administered to obtain demographic characteristics and risk factors
associated with S.#yphi infection among the study population.

Sample Processing: The widal slide agglutination test was performed
using S.Typhi, S.Paratyphi A, S.Paratyphi B, and S.Paratyphi C, O
and H antigens.The test involved mixing one drop of serum with one
drop each of O and H antigens separately on a slide as described by
Andualem et al., (2014). After rocking the slide back and forth for 1
minute, the mixture was observed for macroscopic agglutination. If
agglutination was observed within 1 minute, it was reported as
reactive; otherwise, it was reported as non-reactive, as in Deksissa
and Gebremedhin, (2019).

Data Analysis: Data obtained was analyzed using Fisher's exacttestto
test the Statistical association between anti-S.#yphi antibody and blood
culture among the study subjects, at a 95% confidence interval with
the aid of the Statistical Package for Social Sciences (SPSS) version
22, where a p-value of < 0.05 was considered significant.

RESULTS

Prevalence of Salmonella typhiin patient attending PHCC Kala’a,
Hong LGA: The result reveal that the prevalence of Salmonella typhi
in Kala’a is 75% among 100% patient attendedPrimary Health Care
Center (PHCC) Kala'a, Hong Local Government Area as shown in
table 1 were found to be positive.

Prevalence of Salmonella typhi infection by age Group: The
prevalence of Salmonella typhiinfection varies significantly across
different age groups as shown in table 2.Age groups 56-60 had the
highest prevalence of Salmonella typhiwith the value of 87.75%,
followed by age group 26-30, 41-45, 46-50 which have the same
prevalent rate of 83.33%, while the age group 36-40 and 51-55 had
the least prevalence rate of 55.5%.

The prevalence of Salmonella typhiinfection based on gender: The
highest prevalence was recorded in female with the rate of 78.18%,
while the least prevalence rateof infection was recorded in male
(71.11%), statistically significant P>0.05.

Prevalence of S.typhi infection in Kala’athrough diagnostic testing:
70% of the respondents strongly agreedthat sufficient evidence is the
method used to diagnosis Salmonella typhiinfection, 65% strongly
agrees that they used identification method to diagnosis Salmonella
typhi35% strongly agreed that broader population as means of getting
infected with Salmonella typhi.

Demographic and environmental factors associated with S.
typhitransmission in the Kala’a: 70% of the respondents strongly
agreed that low economic was responsible for high prevalence of
Salmonella typhi, 65% strongly agreed that poor sanitation was
responsible for high prevalence of Salmonella Typhi,A5% strongly
agreed that contaminated water was responsible for high prevalence
of Salmonella typhi. 20% strongly agreed thathealth workers were at
high risk of getting prevalence of Salmonella typhiinfection.

Table 1. The prevalence of S. fyphiamong patient attending
PHCC Kala’a

Number examined Number positive Number negative
100 75 25

Table 2. The prevalence of Salmonella typhi infection by age

group
Age | Number | Percentage | Number | Percentage | Number
Group of of positive of of of
positive (%) negative negative examined
(%) (%)
18-20 16 30 4 20 20
21-25 7 70 3 30 10
26-30 10 83.33 2 16.67 12
31-35 3 75 1 25 4
36-40 5 55.55 4 44.44 9
41-45 5 83.33 1 16.67 6
46-50 10 83.33 2 16.67 12
51-55 5 55.55 4 44.44 9
56-60 7 87.5 1 12.5 8
61-65 7 70 3 30 10
Total 75 25 100
P>0.05
Table 3. The prevalence of Salmonella typhi infection based on
gender
Sex Number Number | Percentage | Number | Percentage
of of not
examined | positive infected
Male 45 32 71.11 13 28.9
Female 55 43 78.18 12 27.8
Total 100 75
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Fig. 2. Prevalence of Salmonella typhiinfection in Hong Local
Government Area through diagnostic testing
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Fig. 3. The demographic and environmental factors associated
with Salmonella typhitransmission in the community

DISCUSSION

The prevalence of Salmonella typhi infection among patients
attending the Primary Health Care Center (PHCC) in Kala'a, Hong
Local Government Area, has been explored in this study. The
findings reveal thatthe overall prevalence of Salmonella typhi
infection was 75%, with a higher rate among females (78.18%)
compared to males (71.11%). This is similar to other findings by
Adeyemi and Adeyemi, (2018) and Okon et al, (2019) attending
PHCC in Ogun and Bauchiin Nigeria, which have also reported
higher prevalence of Salmonella typhi infection among females. The
study also found thatthe prevalence of Salmonella typhi infection
varied significantly across different age groups.The age group 56-60
had the highest prevalence (87.75%), followed by the age groups 26-
30, 41-45, and 46-50, each with 83.33% prevalence. The age groups
36-40 and 51-55 had the lowest prevalence at 55.5%. These findings
is similar to other studies conducted at tertiary Hospital Kano in
Nigeria, which have also reported the differential impact of
Salmonella typhi infection across different age groups by (Aliyu et
al.,, 2019; Obaro et al, 2020). The findings of this study on the
variation in Salmonella typhi prevalence across different age groups
highlightthe need for targeted interventions to address the specific
needs of each age segment. This aligns with the recommendations
made in other studies, which emphasize the importance of
understanding the unique risk factors and vulnerabilities within
different age groups to develop more effective prevention and control
strategies (Adeyemi & Adeyemi, 2018; Okon et al., 2019). The study
also explored the diagnostic methods used to identify Salmonella
typhi infection in the community. The majority of respondents (70%)
strongly agreed that sufficient evidence was the method used for
diagnosis, while 65% strongly agreed that identification methods
were used. Additionally, 35% of respondents strongly agreed that
broader population exposure was a means of getting infected with
Salmonella typhi. These findings are consistent with the diagnostic
methods reported in other studies conducted in Oguns State, Nigeria
(Adeyemi & Adeyemi, 2018; Okon et al., 2019).

The reliance on sufficient evidence and identification methods for
diagnosis highlights the importance of accurate and reliable
diagnostic tools in the management of Salmonella typhi infection.
This is crucial for ensuring timely and appropriate treatment, as well
as for monitoring the effectiveness of interventions aimed at reducing
the burden of the disease (Aliyu et al., 2019; Obaro et al., 2020).
Furthermore, the study examined the demographic and environmental
factors associated with Salmonella typhitransmission in the
community. The majority of respondents (70%) strongly agreed that
low economic status was responsible for the high prevalence of
Salmonella typhi, while 65% strongly agreed that poor sanitation was
a contributing factor. Additionally, 45% of respondents strongly
agreed that contaminated water was responsible for the high
prevalence, and 20% strongly agreed that healthcare workers were at
high risk of contracting Sa/monella typhi infection. These findings are
similar to the factors identified in other studies conducted in Tertiary
Hospital institution in Kano, Nigeria (Aliyu et al., 2019; Obaro et al.,
2020). The identification of socioeconomic and environmental factors
as drivers of Salmonella typhitransmission aligns with the broader
understanding of the disease epidemiology in Nigeria. Studies have
consistently highlighted the linkages between poverty, poor
sanitation, and contaminated water sources with the high burden of
typhoid fever in the country (Adeyemi & Adeyemi, 2018; Okon et al.,
2019). The finding of this study shows that healthcare workers are at
high risk of contracting Salmonella typhi infection is particularly
concerning and underscores the need for robust infection prevention
and control measures within healthcare settings.This is crucial not
only for protecting the health of the healthcare workforce but also for
preventing the potential spread of the disease to vulnerable
populations (Aliyu et al., 2019; Obaro et al., 2020).

CONCLUSION

The findings of this study provide valuable insights into the
prevalence and epidemiology of Salmonella typhi infection in Kala'a
community. The overall prevalence of Salmonella typhi infection was
found to be 75%, with a higher rate among females and specific age
groups.These findings align with similar studies conducted in other
parts of Nigeria, underscoring the significant burden of typhoid fever
within the country. The study also highlighted the importance of
effective diagnostic methods, with the majority of respondents relying
on sufficient evidence and identification techniques for diagnosis. This
emphasizes the need for healthcare providers to have access to
accurate and reliable diagnostic tools to ensure timely and appropriate
treatment of Salmonella typhi infection. Furthermore, the study
identified key demographic and environmental factors associated with
the high prevalence of Salmonella typhi in the community, including
low economic status, poor sanitation, and contaminated water
sources. These findings are consistent with the broader understanding
of typhoid fever epidemiology in Nigeria, where socioeconomic and

environmental determinants play a crucial role in disease
transmission.
Recommendations

1. Based on the findings of this study, healthcare authorities
should develop and implementtargeted interventions to
address the specific needs and vulnerabilities of the age
groups with the highest prevalence of Salmonella typhi
infection. This may include educational campaigns, enhanced
screening and surveillance, and improving access to
preventive measures for these population segments.

2. The reliance on sufficient evidence and identification methods
for Salmonella typhi diagnosis highlights the need to
strengthen the diagnostic capabilities of healthcare facilities in
the Kala'a community.
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