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Abstract

Acute gastroenteritis and febrile illnesses are
major health concerns in low- and middle-
income countries, where gut and liver
infections often share similar symptoms. The
overlap of symptoms like fever, headache,
and gastrointestinal issues common in
hepatitis A virus (HAV) infections, typhoid
fever, malaria, and viral hemorrhagic fevers
creates a real diagnostic challenge. The
current study looked into the prevalence of
recent HAV infection and typhoid fever
among febrile patients with gastroenteritis at
Ahmadu Bello University Medical Centre.
Exactly 100 patients of various ages who
presented with fever and gastrointestinal

symptoms  were  recruited. Socio-
demographic details and clinical information
were gathered through a  structured

questionnaire. Three millilitres of venous
blood collected aseptically from each
participant were screened for HAV and
typhoid using a rapid diagnostic test, and
Widal slide agglutination technique,
respectively. Data analysis was conducted
using the Pearson Chi-square test at a 95%
confidence level, with statistical significance
set at p < 0.05. Results showed no cases of
HAV infection among the participants.
However, 76% of samples tested positive for
typhoid fever. The occurrence of typhoid
fever was significantly associated with the
highest level of education of the participants.
A significant relationship was also observed
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between typhoid fever and type of toilet
facility, with higher prevalence among
individuals using water-closet facilities. The
result indicates a high prevalence of typhoid
fever in the study area and underscores the

urgent need for improved sanitation
infrastructure, better hygiene practices, and
strengthened  preventive and  control

measures to reduce the burden of enteric
infections in the region.

Keywords: Hepatitis A virus, Salmonella,
typhoid, Gastroenteritis, ABU. Zaria

Introduction

Acute gastroenteritis and febrile illnesses
continue to put a significant strain on health
systems in low- and middle-income
countries. In these regions, infections that
impact the gastrointestinal tract and liver are
quite common and often show similar
symptoms (Desta et al., 2025). The Hepatitis
A virus (HAV), which spreads through the
faecal-oral route, can lead to both isolated
cases and outbreaks of acute viral hepatitis.
Despite global efforts to control it, HAV
remains prevalent in areas with limited
access to safe water, sanitation, and hygiene
(Juraev et al., 2024). Meanwhile, enteric
(typhoid) fever, caused by Salmonella
enterica serovar Typhi, continues to be a
frequent cause of fever in sub-Saharan
Africa. The reported prevalence of this
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disease varies significantly across studies,
largely due to differences in diagnostic
methods, healthcare settings, and actual
variations in disease distribution (Kim et al.,
2023; Smith er al., 2023). In Nigeria,
diagnosing these infections can be
particularly tough because patients with fever
often show non-specific symptoms like
abdominal pain, vomiting, and jaundice.
These symptoms overlap with several
common conditions, including HAV
infection, typhoid fever, malaria, and viral
haemorrhagic fevers. Consequently, relying
on a single suspected cause or test might lead
to misdiagnosis or overlook co-infections
(Salu et al., 2024). Hospital-based studies
from northern Nigeria, including those from
Ahmadu Bello University Medical Centre,
have highlighted a significant burden of
gastroenteritis, especially among children,
along with ongoing cases of enteric fever in
febrile patients. These findings underscore
the importance of adopting broader
diagnostic strategies when treating patients
who present with both fever and
gastrointestinal symptoms (Mado et al.,
2022).

Understanding how common HAV infection
and typhoid fever are among febrile patients
with gastroenteritis in tertiary healthcare
settings is important for improving patient
care, guiding appropriate use of antibiotics,
and supporting effective public health
interventions such as vaccination, improved
sanitation, and health education. This study,
therefore, aimed to determine the prevalence
of recent HAV infection and enteric fever
among febrile patients presenting with
gastroenteritis at Ahmadu Bello University
Medical Centre, Zaria, Nigeria, and to
examine demographic and clinical factors
that may assist clinicians in diagnosis as well
as inform local prevention strategies.
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Materials and methods
Study area

Zaria is a historic city of major social and
economic importance in Kaduna State, north-
western Nigeria. It is located about 80 km
north of Kaduna metropolis and lies within
latitudes 11°04’-11°12" N and longitudes
7°42'-7°44" E. With an estimated population
of over one million people, Zaria is an
important centre for education,
administration, and healthcare in northern
Nigeria. The city is home to Ahmadu Bello
University, one of the largest universities in
Africa, as well as several teaching and
research hospitals that serve as referral
centres for surrounding states.

Zaria experiences a tropical savanna climate,
marked by a rainy season from May to
October and a dry season from November to
April. These seasonal patterns influence the
transmission of both waterborne and vector-
borne diseases. Rapid urban growth,
combined with surrounding peri-urban and
rural settlements, has contributed to a wide
range of public health challenges. As a result,
infectious diseases such as malaria, typhoid
fever, viral hepatitis, and gastroenteritis
remain common in the area.

Healthcare services in Zaria are provided by
a mix of public and private facilities,
including Ahmadu Bello  University
Teaching Hospital and the Ahmadu Bello
University Medical Centre. These institutions
play a key role in the diagnosis and treatment
of febrile illnesses, making Zaria a suitable
location for studies on infectious disease
patterns and prevalence.

Study population

The study included male and female patients
of all ages who attended the health facility
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during the study period with fever and
gastrointestinal symptoms such as diarrhoea,
abdominal pain, nausea, and vomiting.

Study design

This study was a hospital-based cross-
sectional investigation.

Ethical approval and informed consent

Ethical approval for the study was obtained
from the Ethical Review Committee of
Ahmadu Bello University, Zaria. Before
enrolment, the study objectives and
procedures were clearly explained to all
prospective participants. Written informed
consent was obtained prior to sample
collection.

Inclusion and exclusion criteria

All patients presenting with fever at the
Medical Centre during the study period who
consented to participate were included in the
study. Patients without fever were excluded.

Questionnaire administration

Each participant completed a structured
questionnaire before sample collection. The
questionnaire was used to obtain information
on  socio-demographic  characteristics,
possible exposure to risk factors, and clinical
symptoms.

Sample collection

Approximately 3 mL of venous blood was
collected aseptically from each participant by
a trained laboratory technologist using a
sterile syringe. The blood samples were
transferred into EDTA anticoagulant bottles
and centrifuged at 3000 g for 5 minutes to
separate the serum. The sera were transported
in ice packs to the Immunology Laboratory,
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Department of Microbiology, Ahmadu Bello
University, Zaria, and stored at —20 °C until
analysis.

Laboratory analyses

Serological testing for Hepatitis A virus was
carried out using a rapid diagnostic Kkit,
following the manufacturer’s instructions.
Typhoid fever was assessed using the Widal
slide agglutination test, performed according
to standard laboratory procedures.

Data analysis

Data were analysed using the Pearson Chi-
square test to assess associations between
variables at a 95% confidence level. A p-
value of less than 0.05 was considered
statistically significant. Results are presented
using tables and charts where appropriate.

Results

The data on the prevalence of Hepatitis A
virus infection, typhoid fever, and their co-
infection can be found in Figure 1.
Interestingly, none of the study participants
were found to have Hepatitis A virus
infection. On the other hand, typhoid fever
was quite prevalent, with an overall rate of
76%.

Table 1 illustrates how typhoid fever is
distributed across various socio-demographic
factors such as age, sex, occupation, and
education level. The analysis indicated a
significant link between typhoid fever and
education level (p = 0.019). Those with
secondary education had the highest
prevalence, with every individual in this
group testing positive. Following them were
participants with tertiary education, where
74.4% tested positive. The lowest prevalence
was seen in those with only primary
education, at 25%.
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Table 2 highlights the connection between
typhoid fever and certain environmental and
behavioural risk factors. These factors
included the source of drinking water,
whether the water was boiled before
drinking, and the type of toilet facility used at
home. Among these, only the type of toilet
facility showed a significant correlation with
typhoid fever (p = 0.025). Participants using
water-closet toilets had a higher prevalence
of typhoid fever (80.5%) compared to those
using pit latrines (53.6%).

Shaibu et al.

Lastly, Table 3 summarizes the occurrence of
typhoid fever in relation to various
symptoms. The symptoms examined
included diarrhoea, fever, headache, joint
pain, nausea or vomiting, and abdominal
pain. Most of these symptoms did not show a
significant association with typhoid fever (p
> 0.05). However, headache stood out as
significantly associated with typhoid fever (p
= 0.018), making it the only symptom that
was clearly linked to the infection in this
study.

HAV/
/

0 (0.0%) | 0(0.0%) )76(76.0%)

Typhoid fever
™~

n=

100

Figure 1: Prevalence of HAV and Typhoid fever among Febrile Patients with Gastroenteritis

Table 1: Prevalence of Typhoid Fever Based on Some Socio-demographic Factors among the

study population
Socio-demographic factor No examined No. Positive (%) r P-value
Age Group (years)
<10 0 0
11-20 12 9(75.0) 3.905 0.419
21-30 72 56(77.8)
31-40 6 4(66.7)
41-50 4 4(100)
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>50 6 3(50)
Gender
Male 51 4(80.4) 1.101 0.294
Female 49 35(71.4)
Occupation
Civil servant 12 8(80.0) 0.557 0.755
Business people 10 6(5.9)
Self-employed 78 58(74.1)
Level of Education
Primary 4 1(25.0) 7.922 0.019*
Secondary 7 7(100.0)
Tertiary 89 58(74.4)

n=100

Table 2: Prevalence of Typhoid Fever Based on Some Risk Factors
Risk factor No. Examined No. Positive (%) 1 P- value
Source of drinking water
Bottled 9 7(77.0) 5.454 0.141
Sachet 59 49(83.0)
Tap 26 17(65.0)
Well 6 3(50.0)
Boiling drinking water
Yes 81 64(79.0) 2.121 0.145
No 19 12(63.2)
Toilet Facility
Pit 18 10 (53.6) 5.150 0.025*
Water Closet 82 66(80.5)

n=100

Table 3: Prevalence of Typhoid Fever Based on Symptoms Presented
Symptom No. Examined  No. Positive (%) p-value 1
Diarrhoea
No 88 65(73.9) 0.176 1.127
Yes 12 11(91.0)
Fever
No 33 23(69.7) 0.300 1.823
Yes 67 53(79.1)
Headache
No 23 16 (69.5) 0.018* 5422
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Yes 67 60(89.5)
Joint Pain
No 50 36(72.0) 0.217 0.435
Yes 50 40(80.0)
Nausea/Vomiting
No 46 36 (78.3) 0.997 1.003
Yes 52 40 (76.9)
Abdominal Pain
No 31 26(83.9) 0.349 1.605
Yes 69 50(72.4)
n-100
Discussion due to differences in  population

In this hospital-based study, no recent cases
of Hepatitis A virus (HAV) infection was
found, but typhoid fever was quite prevalent,
showing a seroprevalence of 76%. This lack
of acute HAV infections aligns with previous
findings from Nigeria, which indicate that
while many individuals have been exposed to
HAV earlier in life and thus possess
protective antibodies, new infections are now
seldlom seen in  routine  hospital
environments, particularly among older
children and adults (Raji ef al., 2013; Afolabi
et al., 2016). This trend mirrors a broader
pattern observed in many low- and middle-
income countries, where improvements in
sanitation and hygiene have led to a decrease
in ongoing transmission, pushing HAV
exposure to earlier childhood and resulting in
fewer acute cases appearing in adult
outpatient clinics. On the other hand, the high
rate of typhoid fever noted in this study
underscores its status as a significant cause of
gastroenteritis in the area. The prevalence
here is similar to figures reported from
Plateau State (75.2%) and Kano (70.0%)
(Abioye et al., 2017; Mujahid et al., 2022),
although it falls short of the 87.1% reported
in Enugu (Umegbolu, 2017). The variations
in prevalence across different studies may be
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characteristics, geographical factors, and
diagnostic techniques, as well as evolving
infection patterns over time. While the 76%
prevalence found in this study exceeds
culture-confirmed estimates reported across
Africa and Nigeria, it aligns with several
hospital-based studies that utilized the Widal
test, which is known to overstate the disease
burden. Recent reviews indicate that the
pooled prevalence of typhoid is around 3%
when blood or stool cultures are employed,
compared to roughly 33% with Widal testing
(Frontiers in Public Health, 2024). Other
assessments have also pointed out the limited
accuracy of the Widal test, which can show
variable  sensitivity and  specificity,
potentially inflating the apparent prevalence
among patients with fever (Wijedoru et al.,
2017; Medscape, 2022; Andrews et al.,
2023). Against this background, the
prevalence observed in this study is
reasonable for a Widal-based investigation
but likely higher than the true incidence that
would be detected using culture or molecular
methods (GBD 2019/2021;
EClinicalMedicine/Lancet updates, 2024).

There was no significant link between
typhoid fever and most socio-demographic
factors like age, sex, or occupation. This
aligns with various facility-based studies that
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indicate typhoid transmission is more
influenced by water, sanitation, and hygiene
conditions rather than just demographic
characreristics. While some research have
pointed to connections with certain jobs or
nutritional status, these results tend to be
specific to particular contexts and aren't
consistently found across different settings
(Marks et al., 2023; Gobena et al., 2024).
Interestingly, this study did find a notable
connection between educational level and
typhoid fever (p = 0.019). Those with
secondary education had the highest
prevalence, followed by individuals with
tertiary education, while those with only
primary education had the lowest rates. This
trend might be related to how people interact
socially and their daily routines. People with
secondary education are often in communal
spaces like schools, markets, or workplaces,
where they might be more exposed to
contaminated food or water. Even though
those with tertiary education might have a
better understanding of hygiene and disease
prevention, living in urban areas with
sanitation issues could counteract that
advantage. All in all, these findings shed light
on the intricate relationship between
education and the risk of typhoid, suggesting
that just being aware of hygiene isn't enough
without improvements in environmental and
infrastructural conditions.

The strong connection between typhoid fever
and the type of toilet facility really
emphasizes the well-known relationship
between sanitation and enteric infections
(WHO, 2023). Interestingly, it turns out that
people using water-closet toilets had a higher
rate of typhoid fever compared to those with
pit latrines. This likely points to practical
issues like inconsistent water supply,
overcrowded or shared toilet facilities, poor
upkeep, and sewage leaks, rather than the
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type of toilet itself. Similar research in
Nigeria has indicated that how sanitation
facilities are managed often matters more
than whether they’re labelled as “improved”
or “unimproved” (Olalemi et al., 2023; Sule
et al., 2024). Future research could really
benefit from looking into factors like shared
versus private toilet use and the reliability of
water supply.

On another note, it was found that most
symptoms typically linked to typhoid fever,
like fever, abdominal pain, and diarrhea,
didn’t show a significant association with
infection in this study. The only symptom
that stood out was headache, which had a
significant association with typhoid fever (p
= 0.018), suggesting it might be useful for
diagnosis in this context. The lack of
connection with other symptoms likely
reflects the overlap between typhoid fever
and other common febrile illnesses in the
area, such as malaria and viral infections
(Tchoutang et al., 2024). This overlap makes
it tricky to diagnose based solely on
symptoms, underscoring the need for
laboratory confirmation.

Conclusion

The absence of detected Hepatitis A virus
cases in this study suggests that more
research is needed to clearly understand how
common the infection truly is in the region.
At the same time, the findings confirm that
typhoid fever remains widespread and
continues to play a major role in cases of
gastroenteritis. Tackling this ongoing public
health problem will require better sanitation
facilities, improved hygiene practices, and
continuous health education within the
community. The results also point to the need
for stronger support for vaccination efforts
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and the wider use of effective typhoid
vaccines to reduce the burden of the disease.
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