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Abstract

Introduction: Typhoid fever (TF) is a major public health problem in developing countries. Surveillance data from the West
Gonja Municipality (WGM) of Ghana have not been analysed to provide an understanding of the disease burden. This study
aimed to determine the seroprevalence, trend and distribution of TF in the WGM of Ghana..

Methods: We conducted a secondary data analysis by collecting data on laboratory-tested cases of suspected TF between
January and December 2022. We determined the seroprevalence based on either IgM or IgG or both. We tested associations
between demographics and TF antibody status using logistic regression. A p-value less than 0.05 was considered statistically
significant at 95% confidence interval (CI).

Results: A total of 2,998 suspected and 377 (12.6%) tested TF records were analysed. The mean age of the tested cases
was 30.8 years (SD + 18.2). The overall seroprevalence of TF was 52.3% (197/377), [95% CI (47.1-57.4)]. There was no
significant association between typhoid serum antibody status with age groups, sex and sub-municipality. Seroprevalence was
highest among individuals aged 61 years and above (63.3%), 51-60 years (61.3%), and children <11 years (55.6%). Males
had a higher rate, 56.1% (96/171). The Dass and Canteen Sub-municipalities had the highest positivity rates, 83.3% (5/6) and
55.3% (162/293) respectively. Over the period, cases fluctuated with peaks in March and April.

Conclusions: The seroprevalence of TF was high in the municipality with males, the oldest aged groups and children having
the highest burden of infection. Although testing was low, there was a high positivity in March and April, with cases positively
skewed towards Dass and Canteen areas. The health authorities should improve testing and institute laboratory-based culture
testing and surveillance.
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Introduction

The bacteria Salmonella enterica subspecies enterica
serovars typhi is the cause of the acute, potentially fatal
febrile disease known as typhoid fever. In Africa,
South-East Asia, the Americas, and the Eastern
Mediterranean, it is a serious public health issue. People
who live in places without access to safe drinking water
and sanitation facilities are the most at risk of typhoid fever
[1]. Estimates from the global burden of diseases indicate
that there are about 11 million cases of typhoid fever
around the world, resulting in 117,000 deaths [2]. The
highest estimated incidences occurred in the WHO
South-East Asian (306 cases per 100,000 persons), Eastern
Mediterranean (187/100,000 persons) and African regions
(111 cases per 100,000 persons) [3].

In low- and middle-income countries like Ghana, the
disease burden is substantial. The latest report by the
Ghana Health Service ranked typhoid fever amongst the
leading causes of outpatient diseases [4]. A total of
365,148 cases were recorded in 2017 and ranked among
the top twenty causes of morbidity in Ghana [5]. Incidence
rates obtained in a study among children under 15 years of
age were over 100 cases per 100,000 persons and two to

almost three times higher in rural areas of Ghana [6].

Ghana was enrolled on the programmes for surveillance of
enteric fever in Africa in a bid to provide data for typhoid
fever with emphasis on children. The data generated from
other studies in Asia led to the development of the Typhoid
Conjugate Vaccine (TCV) to prevent the disease [7]. The
WHO suggested TCV as a standard immunisation for
infants and children older than six months, with the
possibility for catch-up campaigns for children up to 15
years old in high-endemic areas [8]. However, Ghana is yet
to introduce the vaccine, partly due to insufficient data on
the disease burden [3].

Although previous studies have been conducted in other

parts of Ghana, there is a paucity of data on disease burden.

This is partly due to limited local laboratory capacity to
conduct culture tests. This notwithstanding, a study by
Labi et al. reported a 6.5% prevalence of Salmonella
bacteraemia in the Korle-Bu Teaching Hospital [9]. In the

Asante Akyim North Municipality, Cruz Espinoza et al.

reported incidence >100/100,000 persons among children
below 15years old [6]. Another study by Fusheini et al. in
the Hohoe municipality described the situation as a public
health challenge and reported an incidence as high as
943/100,000 persons in the year 2015 [10]. Despite this
available data, there is a need for context-specific
understanding of the disease and hence the need for the
current study.

To the best of our knowledge, there is no study on typhoid
fever in the West Gonja Municipality. Surveillance for
typhoid fever in the West Gonja Municipality of the
Savannah Region is limited to the reporting of health
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facility-based data on clinically suspected cases and
serologic testing either by the Widal reaction or Typhidot
(Typhoid IgM and IgG). The Widal test performs poorly
compared to the gold standard test (culture) [11]. The
typhidot (anti-Salmonella antibody test) has proven
reliability compared to the Widal test, which has lower
sensitivity and specificity [12]-[15]. An analysis of the
surveillance data has not been done to provide an
understanding of the disease burden in the West Gonja
Municipality. This analysis will provide empirical baseline
information for researchers. It will also provide valuable
insight into the introduction of vaccines to control typhoid
fever in Ghana. We, therefore, sought to analyse the
laboratory surveillance data of typhoid fever in the West
Gonja Municipality of Ghana to determine the
seroprevalence, trend and distribution of the disease.

Methods

Study design and setting

We conducted a secondary data analysis on health
facility-based laboratory records in the West Gonja
Municipality using data reported between January and
December 2022. The municipality shares boundaries with
the Central Gonja District to the east and south, the North
Gonja District to the north, and the Bole and
Sawla-Tuna-Kalba Districts to the west. For efficient
service delivery, the municipality is split up into five
administrative sub-municipalities. The Busunu, Canteen,
Damongo, DASS, and Larabanga Sub-municipals. The
municipality has twenty-six (26) healthcare facilities,
including one district hospital, four health centers and
twenty-one Community-based Health Planning and
Services (CHPS). In addition, there are two private
laboratory diagnostic facilities and one private maternity
home. The estimated population of the municipality was
64,781 according to projections from the 2021 population
census [16]. The municipality’s population is centered in a
small number of accessible areas.

Operation of the typhoid fever surveillance in the
West Gonja Municipality

The surveillance for typhoid fever in the West Gonja
Municipality is a passive system that involves the detection
of suspected typhoid fever cases by trained clinicians in
health facilities. Cases are suspected based on disease
symptoms by applying a standard case definition and
reporting to the subsequent tier of the health system. The
standard case definition in Ghana for a suspected typhoid
fever case is any individual exhibiting fever, chills, malaise,
headache, sore throat, cough, and occasionally abdominal
pain and constipation or diarrhoea, together with a
gradually increasing and then persistently high
temperature.

Blood samples from suspected cases are collected for
laboratory testing. However, due to a lack of local capacity
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Table 1. Demographic characteristics of laboratory-tested cases of typhoid fever, West Gonja, Ghana, 2022

Tested N=377 N (%) Positivity %o [95% CI]

Variable Suspected Cases N=2998 N (%)
Age (years), Mean (SD) 30.8 (x18.2)
Age group
<11 546 (18.2)
11-20 258 (8.6)
21-30 415 (13.8)
31-40 478 (15.9)
41-50 566 (18.9)
51-60 317 (10.6)
61+ 418 (13.9)
Sex
Female 1,953 (65.1)
Male 1,045 (34.9)
Sub-District
Busunu 25(0.8)
Canteen 2085 (69.5)
DASS 717 (23.9)
Damongo 7(0.2)
Larabanga 164 (5.5)

54 (14.3) 55.6 [41.4-69.1]
65 (17.2) 52.3[39.5-64.9]
85 (22.6) 44.7 [33.9-55.9]
80 (21.2) 55.0 [43.5-66.2]
32 (8.5) 40.6 [23.7-59.4]
31 8.2) 61.3 [42.2-78.2]
30 (8.0) 63.3 [43.9-80.1]
206 (54.6) 49.0 [42.0-56.1]
171 (45.4) 56.1[48.4-63.7]
5(1.3) 20.0 [0.5-71.6]
293 (717.7) 55.3[49.4-61.1]
6 (1.6) 83.3 [35.9-99.6]
71 (18.8) 40.8 [29.3-53.2]
2(0.5) 0.0 [0.0-1.8]

to conduct culture on blood and stool, typhoid fever testing
is limited to the serologic confirmation, either by the Widal

reaction or the Typhidot (IgM and IgG) methods.

Surveillance officers at the health facilities collect
aggregated data as part of the integrated disease
surveillance on suspected cases from patient registers and
report the cases through an electronic platform, the District
Health Information Management Systems 2 (DHIMS 2), to
the municipal and regional health authority in the
Savannah Region. The timeline for reporting at the health
facility level is usually by the end of the 5th day of the
ensuing month. The data is validated by health information
officers at the sub-municipal, municipal and regional levels
for quality checks before the 15th of the next month. The
data is accessible at the national level for national officers

to provide feedback and updates to the health facilities.

The purpose of surveillance is to quickly identify high-risk
locations and report occasional cases and outbreaks of
typhoid fever to improve disease prevention through health
promotion.

Proportion of cases

Time (Month)

Figure 1. Trend of monthly seropositivity of typhoid fever cases,
West Gonja, Ghana, 2022
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Inclusion and Exclusion criteria

All suspected cases of typhoid fever tested using the
Typhidot IgM and IgG methods were included in the study.
We excluded suspected typhoid fever cases without
laboratory tests, as well as cases tested by the Widal
reaction method, due to the relatively high nonspecificity
associated with the test [17].

Sample size

We utilised all the available data in the municipality’s health
facilities over the study’s duration.

Data collection

A form was designed to guide the collection of data. Data
were collected from laboratory registers of all the
laboratories in the municipality.  Patient information
collected included age, sex, sub-municipality of residence,
date patient samples were tested and the results of the
typhoid test (IgM and IgG). The data were entered into
Microsoft Excel 2019. We assigned unique identity
numbers to the cases for easy tracking and analysis.

Data analysis

We cleaned the Excel data by removing duplicates and
missing information. The data were de-identified and
exported to the statistical software package by StataCorp
(STATA version 15) for analysis. We determined positivity
to typhoid bacteria based on the presence of either
anti-typhoid IgM or IgG or both in blood test results. We
summarised continuous variables using mean and standard
deviation, and categorical variables using frequency and
percentages. We examined relationships between the
dependent variable, typhoid fever antibody status, and the
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independent variables- age groups, gender and
sub-municipals. A bivariate logistic regression analysis
was done to determine significant independent variables
that will be eligible for a multivariable logistic model to
adjust for the effect of confounders. A chi-square
goodness-of-fit test was conducted for each independent
variable before the bivariate analysis. The odds ratios were
reported for each independent variable. We considered
results statistically significant if the p-value was less than
0.05 at the 95% confidence level. The results were
presented using tables and a graph.

Ethical considerations

We obtained permission to conduct the study from the
office of the Municipal Health Directorate through the

Municipal Director of Health Service for West Gonja.

Ethical clearance was not sought because the data were
generated and used for routine public health service
provision. The identities and contact information of the
cases were kept strictly confidential and were not included
in the data collection and analysis. All data were secured
on a computer with a security-protected password.

Results

Demographic and clinical characteristics of tested
typhoid fever cases

Between 1st January, 2022 and 31st December, 2022, a
total of 2,998 suspected and 377 (12.6%) tested typhoid
fever cases were reported. Out of the 377 individuals
tested, 206 were females (54.6%), and 171 were males
(45.4%). Overall, 197 individuals tested positive, giving a
positivity rate of 52.3% [95% CI (47.1-57.4)]. The
positivity rate among females was 49.0% (101/206) while
the positivity rate among males was higher at 56.1%
(96/171). The mean age of the tested cases was 30.8 years
(SD =+ 18.2). Positivity rates varied across age groups, with
the highest positivity rates observed among individuals

aged 61 years and above (63.3%) and 51-60 years (61.3%).

Children under 11 years and adults aged 31-40 also
recorded relatively high positivity rates of 55.6% and
55.0%, respectively.

Relatively lower positivity rates were observed among
individuals in the categories 41-50 years (40.6%) and
21-30 years (44.7%). Out of the five sub-municipalities,
the majority of cases suspected and tested were reported
from Canteen, 69.5% and 77.7% respectively. Positivity
rates also differed across sub-municipalities. The highest
positivity rate was recorded in the DASS sub-municipality
(83.3%), followed by Canteen (55.3%). Damongo recorded
a positivity rate of 40.8% while Busunu had a lower rate of
20%. Larabanga did not record any positive cases, giving a
positivity rate of 0.0% (Table 1). Of the 197 positives
recorded, 111 were positives for only IgM antibody type
and 24 for only IgG antibody type. There were sixty-two
(62) positives for both IgG and IgM (Table 2).
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Association between demographic variables and
typhoid serum antibody status

In the bivariate logistic regression model, there was no
significant association between the independent variables,
age groups, gender and sub-municipality with the
dependent variable, typhoid antibody status (p > 0.05)
(Table 3).

Trend in typhoid fever seropositivity

As shown in Figure 1, typhoid cases were recorded in each
month except for February, 2022, which recorded zero
positivity. Case positivity fluctuated over the period, with a
sharp increase in positivity after February. The highest
proportion of cases was recorded in the months of March
2022 and April 2022 (Figure 1).

Discussion

We analysed typhoid fever laboratory surveillance data in
the West Gonja Municipality reported between 1st January,
2022 and 31st December, 2022. We found that the overall
seroprevalence of typhoid fever was 52.3%, indicating a
relatively high burden of typhoid infection. Variations were
observed across age categories, sex and geographical
locations. Among the age groups, individuals 61 years and
above and those between 51 and 60 years had the highest
positivity rates. In the sex analysis, we observed a higher
positivity rate among the males compared to the females.
There was no statistically significant association between
demographic characteristics and typhoid infection status.
Over the period, there were fluctuations in positivity with
the highest proportions in the months of March and April.

The overall seroprevalence of typhoid fever in the study
population is high, suggestive of high transmission relative
to tested cases. This finding is much higher compared to
the prevalence obtained in studies conducted in Eastern
Ethiopia (11%) [18], Northwest Ethiopia (25.7%) [19],
Ghana (6.5%) [9], Nigeria (14.1%) [20], Cameroon
(30.1%) [21] and India (9.7%) [22]. Data available from
the Ghana demographic and health survey suggest the lack
of portable water and soap for handwashing among
households in some parts of the study setting [23]. This
situation might contribute to the high prevalence observed
in the current study. Conversely, the prevalence in the
current study is comparable to the prevalences obtained in
a district-level study and among hospital patients in
Ethiopia, 54.9% and 56.2%, respectively [24], [25].
Despite the varied epidemiology of typhoid fever, the
variations in prevalence observed in the earlier studies
could be attributed to the environmental differences,
participants’ knowledge, attitude and perceptions about
typhoid fever and diagnostic methods employed. For
instance, a study among tertiary students in Nigeria using
the Widal test and stool culture reported prevalences as
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Table 2. Seroprevalence and antibody characteristics of laboratory-tested cases of typhoid fever, West Gonja, Ghana, 2022 (N=377)

Variable Frequency Percentage 95% CI
Overall seroprevalence 197 52.3 47.1-57.4
Serotype
Both IgM & IgG Negative 180 47.7 42.6-52.9
Both IgM & IgG Positive 62 16.5 12.8-20.6
Only IgM Positive 111 29.4 24.9-34.3
Only IgG Positive 24 6.4 4.1-9.3

high as 69.6% and 75.2%, respectively [26].

Concerning the age-specific distribution in this study,
higher positivity rates were observed among the oldest age
groups, 61 years and above and 51-60 years. Older age
groups may have increased vulnerability due to weaker
immune responses and a higher likelihood of comorbidities
[27]. Children under 11 years and adults aged 31-40 years
also recorded relatively high positivity rates. This finding
is comparable with studies conducted in Cameroon [17],
but in contrast with studies in Northwest Ethiopia [19],
where persons below 30 years were the most infected. Our
study also reported lower rates among individuals in the
age group 41-50. These variations among the age groups
are common in epidemiological studies and are influenced
by immunity, exposure patterns, and behavioural risk
factors [28]. Increased exposure in school settings among
children and occupational or social mobility among the
working-class adults may explain these findings. Moreover,
the disparity observed with other studies could be linked
with the environment, sample size and laboratory method
differences. Overall, the age-related pattern in this study
aligns with established epidemiological principles that
disease occurrence is strongly influenced by age-related
biological and social determinants.

Typhoid fever positivity rate was higher among men than
women in this study. This finding agrees with a study
conducted among febrile patients in Cameroon [21] but is
contrary to a study in Ethiopia [25]. The observed sex
differences in the current study may be attributed to
behavioural, occupational and biological factors. Globally,
sex differences in infectious diseases have been
documented, with males often experiencing higher
exposure risks due to occupational activities and
health-seeking behaviours [29]. Studies have shown that
men are less likely to seek early healthcare, which may
lead to delayed diagnosis and higher positivity rates [30],
[31]. In addition, biological differences in immune
responses between males and females may influence
susceptibility and disease outcomes. The observed
difference in this study is therefore consistent with existing
epidemiological literature indicating sex-based disparities.

Significant geographical variations were observed in the
distribution of the case burden. Positivity rate was highest
in the Dass sub-municipality, followed by Canteen,
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whereas in Larabanga, no positive case was recorded. Such
differences may reflect variations in population density,
sanitation, environmental  conditions, healthcare
accessibility and local transmission dynamics. While areas
with higher population concentration or limited public
health  infrastructure = may  experience increased
transmission rates, the availability of diagnostic services
and data reporting systems could influence the
interpretation of the pattern observed in this study.
Moreover, the higher rate observed in Dass could be
attributed to the small sample size tested, as this could
inflate percentage estimates. Nonetheless, the positivity
rates observed in this study should be a source of concern,
particularly when drinking water quality in these settings
has been reported to be suboptimal [32].

Though typhoid fever can be recorded throughout the year,
the trend from this study indicates that the months of
March and April had the highest positivity. While these
periods should alert the health facilities to increase
suspicion, typhoid fever remains a problem throughout the
year. Moreover, testing was low over the period, and this
could have affected the positivity observed in this study,
particularly for February. The seasonal pattern of typhoid
fever varies with geographical factors [33].  Studies
conducted in Southwest Ethiopia reported similar findings,
with the highest cases before the wet season [34]. In the
context of our study setting, the period between the second
and third quarters of the year experiences the highest
rainfall with pockets of floods and overflows of riverbanks
into nearby communities. People living in the communities
utilise streams, ponds and rivers, possibly shared with
animals, for household consumption. The situation
increases the risk of transmission from person to person.

Limitations

Firstly, the results from this study cannot be generalised for
the entire municipality since some individuals seek
healthcare in health facilities where laboratory testing may
not be available.  Secondly, due to the overlapping
symptoms between typhoid and other febrile illnesses,
some cases may have been misdiagnosed. Lastly, the study
did not include or consider the influence of other public
health interventions, vaccinations, seasonality, mobility of
people, and serotypes of typhoid bacteria. Therefore, the
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Table 3. Age, sex and Sub-municipal association with typhoid fever antibody status in the West Gonja Municipality, Ghana, 2022

Variable Typhoid Positive N=197 n (%) Typhoid Negative N=180 n (%) Crude OR (95% CI) p-value
Age (years)
<11 30 (15.2) 24 (13.3) 1
11-20 34 (17.3) 31(17.2) 1.14 (0.55-2.35) 0.724
21-30 38 (19.3) 47 (26.1) 1.54 (0.78-3.07) 0.213
31-40 44 (22.3) 36 (20.0) 1.02 (0.51-2.05) 0.949
41-50 13 (6.6) 19 (10.6) 1.83 (0.75-4.43) 0.183
51-60 19 (9.6) 12 (6.7) 0.79 (0.32-1.94) 0.607
61+ 19 (9.6) 11 (6.1) 0.72 (0.29-1.81) 0.489
Sex
Female 101 (51.3) 105 (58.3) 1
Male 96 (48.7) 75 (41.7) 0.75 (0.50-1.13) 0.169
Sub-District
Busunu 1(0.5) 4(2.2) 1
Canteen 162 (82.2) 131 (72.8) 0.20 (0.02-1.83) 0.155
DASS 5(2.5) 1(0.6) 0.05 (0.00-1.07) 0.056
Damongo 29 (14.7) 42 (23.3) 0.36 (0.04-3.47) 0.374
Larabanga* 0(0.0) 2 (1.1) -

* Larabanga was omitted from the analysis due to no data for typhoid positive cases, hence its COR could not be estimated by the software.

interpretation of this study should be done considering the
above-mentioned limitations. Despite these limitations, our
results offer useful information in settings where there is a
lack of local laboratory capacity to confirm suspected
typhoid fever using blood or stool culture and where there
are inadequate resources to conduct population-based
surveillance studies to establish true infection rates.

Conclusions

Typhoid fever seroprevalence is high in the West Gonja
Municipality, with the most affected persons being males
and the oldest aged groups, 61 years and above, 51-60
years, and children under 11 years. Although testing was
low throughout the period, the months of March and April
received the highest positivity, with cases highly
concentrated in the Dass and Canteen areas. We
recommend that the health authorities in the West Gonja
Municipality to improve testing and reporting of typhoid
fever. The Health Promotion Department should
incorporate typhoid fever health education topics in health
facilities and communities. The regional and national
health divisions should institute laboratory culture-based
surveillance to provide a detailed understanding of typhoid
fever burden in the population.  Further research is
recommended to explore the socioeconomic and
environmental impact on the typhoid fever seroprevalence.

What is already known about this topic

e Typhoid fever is a major public health problem in
developing countries

* Typhoid fever prevalence is high in areas with poor
access to portable water and improved sanitation
facilities
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What This Study Adds

* Typhoid fever seroprevalence is high in the West Gonja
Municipality of Ghana

* Most affected persons with typhoid fever in the West
Gonja Municipality are males, the aged groups 61
years and above, 51-60 years, and children under 11
years
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