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ABSTRACT 
 

Typhoid fever is an infectious disease that is fatal if left untreated. The most recent global data 
show more than 20 million cases annually, with more than 200,000 deaths. In Gabon, a study has 
shown that young adults are increasingly affected. Nevertheless, national data on this scourge are 
rare. The aim is to determine the prevalence of typhoid fever at the Sino-Gabonese Friendship 
Hospital in Franceville. The data are confirmed cases of typhoid fever at the Sino-Gabonese 
Friendship Hospital in Franceville, entered into a database of the health information management 
system of the South-East Franceville Gabon Regional Health Directorate between January 2018 
and December 2020. A trend analysis was conducted over time to establish correlations between 
the prevalence of typhoid fever and factors such as age, gender and time of year. To statistically 
analyze these data, measure incidence rates, and establish relationships between these values and 
their significance, we used R version 3.6.1 software. 2175 people suffered from typhoid fever during 
the three years of the study. Of these, 960 (44.07%) were men and 1215 (55.93%) were women. A 
95% confidence interval was estimated and a value p≤0.05 was considered statistically significant. 
The age group 15-49 years was the most affected. Although cases occurred throughout the year, 
there were increasing cases of typhoid from 2018 to 2020 and a high prevalence during quarters 1 
and 4. The prevalence over the years was 454 cases or 20.87% in 2018, 750 cases or 34.48% in 
2019, and 971 cases or 44.65% in 2020. In Gabon, particularly in Franceville, typhoid fever is a real 
public health problem. To protect themselves against this disease and avoid possible epidemics, 
the health authorities and decision-makers must educate the population about the disease. 
 

 

Keywords: Typhoid fever; franceville sino-gabonese friendship fospital; gabon; public heath. 
 

1. INTRODUCTION 
 
Typhoid fever is an infectious disease that can 
be transmitted primarily through direct contact 
with an infected person, or indirectly through 
consumption of contaminated food prepared by a 
sick person (or a healthy carrier), or even 
through consumption of water contaminated with 
fecal matter, or through consumption of 
contaminated drinking water [1-4]. The bacterium 
responsible for this disease is of the genus 
Salmonella. There are two main groups, invasive 
and non-invasive. The invasive form, also known 
as Salmonella typhoid, causes enteric fevers [5]. 
Typhoid Salmonella includes Salmonella typhi 
and Salmonella paratyphi. Non-typhoid 
Salmonella, non-invasive forms, are made up of 
Salmonella species that generally cause 
gastroenteritis. Enteric fever (typhoid fever) is a 
real burden for about 5.5 billion people living in 
less developed countries [6]. Without prompt 
treatment, typhoid fever can be fatal.  It is said 
that without effective treatment, typhoid fever has 
a case-fatality rate of 10% to 30% [7]. Despite 
their differences, estimates of global typhoid 
fever data agree on a worrying and dramatic 
increase in cases in Sub-Saharan Africa [8-9]. To 
this end, some studies have estimated that 
typhoid fever causes between 9.9 and 24.2 
million cases and 75,000 to 208,000 deaths per 
year [10-13]. Lack of access to safe drinking 
water is a major risk factor for typhoid fever [14]. 

This is most often found in poor and 
overcrowded populations with poor and 
inadequate sanitation [6]. Although important and 
valuable, data on the prevalence of typhoid fever 
are scarce in underdeveloped countries [10]. 
This often results in highly variable estimates of 
annual prevalence of typhoid fever. For example, 
WHO has estimated the incidence of typhoid 
fever at about 17 million cases worldwide [15]. 
Meanwhile, in a systematic review published in 
2019, researchers estimated that 14.3 million 
cases of typhoid and paratyphoid fever occurred 
in 2017, of which Salmonella enterica serotype 
typhi caused 76.3% of the enteric fever cases 
with about 135.9 thousand deaths [16-17]. A 
good estimate of prevalence would therefore be 
a major asset with implications for a possible 
reduction in the incidence of this disease in the 
population. This difficulty in estimating 
prevalence is partly due to the considerable 
overlap in the symptoms of typhoid and 
paratyphoid, although typhoid is more severe 
and lasts longer [18-19]. About 2-5% of the 
population infected with S. typhi become chronic 
carriers, which is generally higher in women and 
in people with biliary abnormalities such as 
gallstones [20]. In Sub-Saharan Africa, including 
Gabon, there are little data to describe typhoid or 
paratyphoid case-fatality rates. In a study Crump 
assumed a 1% case-fatality rate for typhoid fever 
based on hospital data [21]. The true magnitude 
of typhoid fever is difficult to quantify because the 
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clinical picture is often confused with many other 
febrile diseases, and most typhoid-endemic 
areas lack facilities to confirm the diagnosis [19]. 
The prevalence of Salmonella infection in many 
parts of sub-Saharan Africa is largely unknown. 
This is attributed to the lack of laboratories for 
diagnosing the deadly Salmonella often 
attributed to malaria [22]. In Gabon, although the 
latest reported cases of typhoid fever in Libreville 
showed a worrying trend of typhoid fever [23], 
there are no statistical data available. Reliable 
national data on its prevalence. It is in this 
context that this study was conducted to 
determine over three years, the prevalence of 
typhoid fever from health records data of people 
who presented at the Sino-Gabonese Friendship 
Hospital between January 2018 and December 
2020, to establish the different correlations that 
could exist between this prevalence, age, gender 
at different specific times of each year and finally, 
to determine the period of the prevalence of 
typhoid fever from January 2018 to December 
2020. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Design 
 

It is a retrospective and cross-sectional study 
based on the data and files of patients who 
presented themselves at the Sino-Gabonese 
Friendship Hospital in Franceville between 
January 2018 and December 2020. This study 
collects data at a given time to allow a 
description of the typhoid fever prevalence model 
in Franceville. Aimed to obtain a structured data 
set allowing systematic comparisons of incidence 
over three years was done over five years in 
Ghana [19]. 
 

2.2 Framework for the Study 
 

The study was carried out based on the results of 
the analysis of samples obtained by the Sino-
Gabonese Friendship Hospital in Franceville, 
capital of the second largest province of Gabon 
in terms of population. Located in the 2nd 
arrondissement, the Sino-Gabonese Friendship 
Hospital of Franceville is a support hospital for 
the regional hospital Amissa Bongo de 
Franceville. As in all Gabonese towns, 
Franceville has four seasons: A big dry season, a 
big rainy season, a small rainy season, and 
finally a small dry season. The sometimes 
disorderly alternation of these different seasons 
during the year favors the advent and spread of 
many infectious and parasitic and even non-
infectious diseases that persist in tropical 

regions. The unfavorable rainy seasons allow the 
spread of many parasites. Factors such as 
sanitation and drinking water supply are not 
adequate in Franceville, which borders urban 
shantytowns and under-integrated based on, 
which do not often have access to drinking water. 
Contaminated river water or "Mpassa" river water 
is used either for drinking or washing. This 
makes the population increasingly vulnerable to 
food and water-borne diseases. 
 

2.3 Study Population 
 
It consisted of all the people who went to the 
Sino-Gabonese Friendship Hospital in 
Franceville for treatment and were diagnosed 
with Salmonella between January 2018 and 
December 2020. The basis of the study was 
therefore the number of cases of typhoid fever 
that had been recorded during this study period. 
 

2.4 Exclusion and Inclusion Criteria 
 

We have included anyone who had Salmonella 
isolated from their blood or stool sample at the 
Sino-Gabonese Friendship Hospital in 
Franceville from January 2018 to December 
2020. Persons suspected of typhoid but without 
laboratory confirmation were excluded. 
 

2.5 Sampling Method 
 

Reasoned sampling was used to target and 
focus only on bacteriologically confirmed cases 
of typhoid fever during the study period. To 
ensure the representativeness of the study, the 
sample size depended on the number of cases 
recorded in the database of the South-East 
Franceville Regional Health Department. 
 

2.6 Procedure for Obtaining Data 
 
The data used for the study came from the 
database of the South-East Regional Health 
Directorate in Franceville. Access to these data 
was facilitated by the University of Science and 
Technology of Masuku, after a request for 
collaboration and autorization to access the 
statistical data of the different health care 
structures present in the Haut-Ogooué province 
was sent to the South-East Regional Health 
Directorate in Franceville for the period from 
January 2018 to December 2020. After 
agreement from the said department, the 
extracted data was made available to us in digital 
form. All cases of typhoid fever from January 
2018 to December 2020 were extracted and 
used for the study. 
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2.7 Statistical Analysis of the Data 
 
The data were entered in a Microsoft Excel 2016 
format and then analyzed using R software 
version 3.6.1, including the measurement of 
rates and associations. An accurate binomial test 
of samples was used to determine the factors 
associated with the prevalence of typhoid fever. 
A 95% confidence interval was                                
estimated and a value of p≤0.05 was considered 
statistically significant. 
 

3. RESULTS 
 
3.1 Socio-demographic Characteristics of 

Patients with Typhoid Fever 
  
During study (January 2018 to December 2020), 
2175 people received at the Sino-Gabonese 
Friendship Hospital from the different districts of 
Franceville suffered from typhoid fever out of a 
total of 9008 patients who consulted for 
infectious and parasitic diseases, i.e. a 
prevalence of 24.15%. Of the 2175 patients, 960 
(44.14%) were men and 1215 (55.86%) were 
women. The highest number of cases of typhoid 
fever was recorded among women compared to 
men in all age groups except for those aged 0-11 
years and 50 years and over in which 8 cases 
were recorded compared to 12 cases and 134 
cases compared to 144 cases among men 
respectively. The age group of 15 to 49 years 
with 851 or 39.13% of typhoid fever cases was 
the most affected, followed by the age group of 5 
to 14 years with 607 cases or 27.91%, then the 
age group of 1 to 4 years with 419 cases or 
(19.26%), the age group of 50 years and over 
with 278 cases or 12.78% and finally the age 
group of 0 to 11 months with 20 cases or 
(0.92%).  While the lowest percentage of cases 
among men was recorded in the 0-11 months 
age group with 12 cases or 0.55%, the highest 
rate among women was in the 15-49 years age 
group with 502 cases or 23.08%. The age group 
of 0-11 months with 8 cases or (0.37%)                  
recorded the lowest number of cases                      
among women (Table 1). 
 
The analysis of the significance level of the 
observed differences in the percentage of 
typhoid fever infection in men compared to 
women according to age group was carried out 
using the exact binomial test with a                             
95% confidence interval.  The test was 
considered to be significant when p-value ≤ at 
0.05. 

3.2 Distribution of Typhoid Fever Cases 
from 1st Quarter 2018 to 4th Quarter 
2020 

 
It can be seen that the evolution of typhoid from 
2018 onwards is increasing from year to year, 
whatever the quarter considered. When 
comparing the typhoid fever cases of the 
different years of our study, the year 2018 
recorded the lowest number of 454 cases (Fig. 
1). They began to increase in 2019 (750 cases) 
and especially in 2020 (971 cases).  
 
Observation of the incidence of fever by quarter 
shows us that in 2018, Quarter 1 = 236 cases for 
293 cases in 2019 and 315 cases in 2020; in 
Quarter 2 = 40 cases (2018), 103 cases (2019), 
and 110 cases in 2020. In Quarter 3= 47 cases 
are recorded in 2018, 172 cases in 2019, and 
260 cases in 2020. Finally, 131 cases are 
recorded in quarter 4 in 2018, 182 and 286 cases 
respectively recorded in 2019 and 2020.  
 
In 2018, the Sino-Gabonese Friendship Hospital 
in Franceville recorded the highest number of 
cases of typhoid fever in the first quarter 
(January, February, March) with 236 cases or 75 
men and 161 women. The lowest rate was 
recorded in the second quarter (April, May, June) 
with 40 cases (20 men and 20 women). Contrary 
to the year 2018, there is a strong increase in 
typhoid fever cases during the years 2019 and 
2020. The first quarter of each year will record 
the highest number of typhoid fever cases with 
293 cases in 2019 (139 men and 154 women), 
followed by the fourth quarter with 182 cases (85 
men and 97 women), the third quarter with 172 
cases (78 men and 94 women) and the second 
quarter with 103 cases (44 men and 59 women). 
And in 2020, 315 cases or 132 men and 183 
women, followed by the fourth quarter which 
recorded 286 cases or 141 men and 145 women, 
the third quarter with 260 cases or 123 men and 
137 women, and finally the second quarter (April, 
May, and June), with 110 cases or 52 men and 
58 women. 
 
In sum, the first quarters (January, February, 
March) with 844 cases and the fourth quarters 
(October, November, and December) with 599 
cases from each year of the study recorded the 
highest number of cases of typhoid fever. The 
lowest numbers of cases were recorded in the 
second quarters of these years with only 253 
cases in total. The average number of cases 
recorded was in the different third quarters (Fig. 
2). 
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3.3 Correlations between Typhoid Fever 
Prevalence Rates, Age, Sex, and 
Period of Prevalence 

 

Fig. 3 shows the distribution of typhoid fever 
cases by gender (among men and women) 
during the study period. 
 

Higher rates of typhoid fever have been recorded 
among women compared to men. This was 
studied and confirmed by a binomial test using a 
95% confidence interval and the p-value ≤0.05. 
This meant that there was a 50/50 difference 
between the presence of typhoid in men and 
women, which was statistically significant (Table 
2). 
 

The main annual difference in typhoid fever 
cases between males and females was in the 0-
11 months and 50 years and older age groups, 
where the typhoid fever rate was lower, while the 
highest cases were recorded in the 15-49 years 

age group for females, followed by the 5-14 
years age group and the 1-4 years age group. 
 

3.4 Typhoid Fever Prevalence Period 
between January 2018 and December 
2020 

 
Comparing typhoid fever cases from the different 
years of our study, the year 2018 recorded the 
lowest number of 454 cases (Figure 1). They 
started to increase in 2019 (750 cases) and 
especially in 2020 (971 cases). The first quarters 
(January-February, March) with 844 cases and 
the fourth quarters (October-November and 
December) with 599 cases in each year of the 
study recorded the highest numbers of typhoid 
fever cases. The lowest numbers of cases were 
recorded in the second quarters of these years 
with only 253 cases in total.  The average 
number of cases recorded was in the different 
third quarters. 
 

 
 
 

Fig. 1. Distribution of typhoid fever cases by year during the study period 
 
 

 
 

 
Fig. 2. Distribution of typhoid fever cases from 1st quarter 2018 to 4th quarter 2020 
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Fig. 3. Distribution of typhoid fever cases by gender 

 

4. DISCUSSION 
 
Over the three years of our study, the prevalence 
of typhoid fever is increasing from 2018 to 2020. 
This increasing rate of typhoid fever in 
Franceville and its environs is consistent with 
numerous studies that have shown a similar 
increase in Salmonella cases from year to year 
[24-25]. These same fluctuations and increasing 
incidence have been shown in work in Tanzania 
[5]. Mweu and English estimate of the global 
burden of enteric fever suggests a moderate 
incidence of typhoid fever of 10 to 100 
cases/100,000 people per year in most African 
countries [26]. In Gabon, a study carried out from 
January 1992 to December 1996 in Libreville, 
involving 150 bacteriologically confirmed cases 
of typhoid and paratyphoid fevers, showed that 
young adults were the most affected [24]. As in 
all Gabonese cities, in Franceville, people who 
want to live in the West are increasingly eating 
out of their homes. So, with the resurgence of 
food shops on the public highway (grills, fruit, 
and vegetables, fermented drinks, cakes...) and 
even the drinking water that is served there is of 
dubious quality and hygiene, it could be 
predicted that the rate of typhoid fever cases in 
2021 and the following years in Franceville could 
be higher if measures were not put in place to 
deal with it. Perhaps this is why the Gabonese 
food security agency (AGASA) undertook to 
launch a campaign with the slogan "Eat out, eat 
clean" to raise awareness of good hygiene 
practices among street food workers [27-28].  
 
Numerous studies indicate different age groups 
typhoid fever susceptibility. Thus, it is very difficult 
to confirm exactly which age groups are highly 

susceptible to this disease. In contrast to Crump 
who reported that the 5-9-year-old age group 
was the most affected and the 20-24-year-old 
age group the least affected [14]. Reported that 
the most affected age group was the 5-19-year-
old age group [27]. Our study shows that the  
 
highest number of cases of typhoid fever was 
recorded in the 15-49 age group with 851 cases, 
followed by the 5-14 age group with 607 cases. 
Similarly, there are differences in consideration 
of which sex is most susceptible to typhoid fever. 
This is the case of a study carried out in 
Libreville, Gabon, indicating that the male sex 
was the most affected by typhoid fever [24]. In 
2012, another study showed a higher prevalence 
of typhoid fever among men (59.0%) from 2008 
to 2009 [27], but other studies have revealed high 
prevalence rates of Salmonella among women. 
This is the case of the results noted in a study on 
common Salmonella infections which showed that 
women accounted for 55.6% of those infected 
[25]. In our study, it was established that women 
with 1215 cases or (55.93%) were more 
diagnosed with typhoid fever. This high 
prevalence of typhoid fever among women in the 
15 and 49 age group can be explained by the 
fact that women are more sensitive than men 
and are more likely to visit health care centers. 
On the one hand, in rural areas, women take 
care of household chores such as cleaning 
rubbish bins, fetching water from the well or the 
river, washing or cooking with it, and on the other 
hand, in urban centers, the Gabonese population, 

which is dominated by the increasingly young 
female gender, is not adept at cooking and is 
increasingly eating in the streets, thus exposing 
itself to the consumption of sometimes soiled 
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food. It can be assumed that the water used and 
consumed by women in this age group could be 
infested with Salmonella bacteria. The prevalence 
could be attributed to water cuts, which often 
force people to resort to well water or to buy 
water from street vendors. To this can be added 
either a lack or either a lack or even absence of 
public toilets, and the fact that most households 
lack latrines and defecate in the open air. There 
are also many links between the outbreak of 
disease and places where hygiene and sanitary 
conditions are precarious and poor [20]. 
 
In this study, the results for the quarters are 
consistent because according to the data 
presented, the prevalence rate of typhoid fever 
cases was most often high in the first quarter 
with 844 cases or 38.8%, and in the fourth 
quarters 599 cases or 27.54% of each year of 
the study. Then came the number of cases 
recorded in the third quarter with 479 cases or 
22.02% and the lowest number in the second 
quarters with 253 cases or 11.64%. As Mefane et 
al. [29] and Okome-Nkoumou [24] show that the 
high annual rates of typhoid fever cases at the 
Sino-Gabonese Friendship Hospital in 
Franceville were recorded during the rainy 
seasons corresponding to the first quarters 
(January, February, March) and fourth quarter 
(October, November, and December). Numerous 
cases of typhoid fever have been recorded 

throughout each year. These higher prevalence 
rates of typhoid fever during the rainy seasons, 
also observed in a study conducted in 
Ouagadougou and Libreville, correlate well with 
the rainfall of each year, confirming the role 
played by water in the spread of salmonella and 
the resulting contamination [23,30]. 
 
As with any study, this work has limitations. From 
the data collected, we were not able to specify 
which cases were caused by paratyphoid 
serovars, since all recorded cases were labeled 
as typhoid. Indeed, the data from the regional 
health department of South East Franceville did 
not specify whether Salmonella typhi or paratyphi 
was the cause of the typhoid cases. However, 
since both species and their subtypes and strains 
can be classified as suffering from typhoid fever, 
this does not affect the quality of our study. 
Another limitation is that in Gabon, as soon as 
the first symptoms of a disease appear, people 
tend to first resort to traditional medicine that 
uses so-called medicinal plants. And so, what is 
certain is that not all people infected with typhoid 
fever went to the Sino-Gabonese friendship 
hospital in Franceville between January 2018 
and December 2020, to be treated. This could 
affect the actual values of the                  
prevalence of the disease in Franceville. It is in 
this spirit that the results of our study can 
therefore be interpreted. 

 
Table 1. Demographic characteristics of typhoid fever patients in the years 2018, 2019, 2020 

 

Age groups Males Females Total                    Binomial test  

p(H) IC95% p-value 

0-11months 12 8 20 0.6 [0.4 – 0.8] 0.5034 

1-4 years 186 233 419 0.44 [0.4 – 0.5] 0.0245* 

5-14years 269 338 607 0.44 [0.4 – 0.48] 0.0057* 

15-49years 349 502 851 0.41 [0.37 – 0.44] < 0.001* 

50years -  + 144 134 278 0.5 [0.45 – 0.57]    0.5 

Total 960 1215 2175 0 .44 [0.42 – 0.46] < 0.001* 

* significant test.      

 
Table 2. Annual distribution of typhoid fever cases by age group in males and females 

 

Years 

Age groups 

        2018           2019        2020          Total 

 Males Females Males Females Males Females Males Females 

0- 11 months 0 2 3 1 9 5 12 8 

1 – 4 years 39 38 75 95 72 100 186 233 

5 – 14 years 28 76 92 100 149 162 269 338 

15 – 49 years 88 162 125 157 136 183 349 502 

50 - + 11 10 51 51 82 73 144 134 
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5. CONCLUSION 
 
In Gabon, typhoid fever continues to be a real 
public health problem of concern, particularly in 
the Haut Ogooué region, of which Franceville is 
the capital. Data from the South-East Regional 
Health Department in Franceville, indicate an 
upward trend and, the 15 to 49-year-old age 
group is the most at risk because it is more 
active. Given this high prevalence, the health 
authorities and health decision-makers in our 
country have a heavy responsibility to educate 
the population on food and fecal hygiene, regular 
health checks by street food operators, and 
finally on the symptoms and consequences of 
typhoid in this province. This is crucial because 
the first symptoms of the disease, similar to 
those of malaria, are often confused with the 
latter by the population, as is the case in Gabon. 
Therefore, failure to present the first symptoms at 
health facilities could lead to serious problems 
such as intestinal perforation, anemia and 
hepatomegaly, among others, which are fatal. 
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