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The significance of the current study is to report increasing prevalence rate and an epidemiological study 
of the typhoid fever in district Kohat, Khyber Pakhtunkhwa, Pakistan. A total of 630 patients were 
screened for typhoid fever over the period of two years (2016-17) during the summer season. The 
typhidot test was used to screened patients for Salmonella typhi. The epidemiological study was done 
using questionnaire and observed the sanitation system and food shops in rural as well as in urban 
areas. The overall prevalence of typhoid was reported as 30.16%. More females exhibited typhoid fever 
susceptibility compared to male, and high prevalence recorded among age groups of 10-20 years. 
Moreover, most of the cases were reported in the rural areas. The increasing prevalence rate of typhoid 
fever is a major concern in the study area. Improper diagnosis and resistance to antibiotics are also one 
of the important factors. The present investigation affirmed the increasing prevalence rate and 
epidemiological factors of typhoid fever in district Kohat, Khyber Pakhtunkhwa, Pakistan.  
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INTRODUCTION 
Typhoid fever is basically a systemic febrile 

illness, which is counted as one of the most 
important health burdens in every age group 
individuals. On a worldwide scale, at least 16–20 
million cases of typhoid fever occur annually, 
resulting in approximately 600,000 deaths (Kidgell 
et al. 2002). The causative agent of typhoid is 
Enterica serovar typhi (Salmonella typhi) family of 
Enterobacteriaceae. S. typhi is facultative 
intracellular non-spore forming, non-capsulated 

rod-shaped, facultative anaerobe bacteria and it 
causes major issues in people like stomach 
uneasiness, high-grade fever, and rash on the 
chest, diarrhea, and constipation (Chong, Lee, 
Yang, & Song, 2017; Matthews, 2017). 

The transmission of   S. typhi is by feco-oral 
route and significant hazard factor incorporates 
polluted food and water with the fecal material; 
directly from patients coughing, or sneezing 
indirectly act as a carrier (Watson & Edmunds, 
2015). At the chronic stage of typhoid fever the S. 
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typhi pass on to liver, gallbladder, moreover, it has 
the capability to survive in food chain due to its 
potential to counteract efficiently to the 
environmental changes (Dougan & Baker, 2014). 
In 2005, a baseline survey was conducted in 
Asian countries including Pakistan, India, 
Indonesia and China. The 12 months study were 
proceeded to identify typhoid and paratyphoid 
cases from the specific populations which were 
suspected to be at high risk. Pakistan was 
reported with the highest prevalence and China 
was counted as the lowest prevalence of S. typhi 
(Ochiai et al. 2005). 

Advances in the understanding of the age 
distribution of typhoid fever allow frequency rates 
considered among contracted age associates to 
be more precisely extrapolated to the general 
population (Crump, 2014; Watson & Edmunds, 
2015). The clinical picture of typhoid may not be 
explained, so the early determination of infection 
is essential; the lab test specifically relies upon 
the day of disease. A blood culture test depends 
on 70-75% of the primary seven days of sickness 
and still as the gold standard for diagnosis 
(Crump, Sjölund-Karlsson, Gordon, & Parry, 
2015). Typhoid fever keeps on being pervasive in 
economically poor countries, despite the fact that 
it has been destroyed from developed countries 
by efficient sanitation and cleaned water supply 
framework and safe nourishment (Mogasale, 
Desai, et al. 2014). Children and infants are at 
high risk to get infected with typhoid fever due to 
weak immunity.  

The present investigation was led to find out 
the typhoid fever in the rural and urban areas of 
district Kohat, Khyber Pakhtunkhwa, Pakistan. 
Samples were collected from Out Patients 
Department (OPD) of District Head Quarter (DHQ) 
Hospital and further proceeded to the lab for 
diagnosis. Serological tests were applied to 
identify the infection. The common reason was 
concluded the unhygienic condition of people 
lifestyle. 
  

MATERIALS AND METHODS 

2.1. Sampling 
This study was carried out in DHQ Hospital 

Kohat during the summer season of 2016-17. A 
total of 3 ml fresh blood sample was collected 
aseptically from suspected patients to be 
diagnosed with typhoid fever and sample were 
transferred to the laboratory for further processes.  

2.2. Patient Inclusion Criteria and an 
epidemiological study     
 1- Patient with a fever over 72 hours, headache, 
abdominal discomfort, constipation, diarrhea, and 
malaise. 
2- Susceptible patients with typhoid fever referred 
by physicians of DHQ were recruited in this study.  
3- A prior consent was taken from each patient in 
which and in the case of a child from his/her 
guardian at the time of specimen collection. 
4- We gathered information regarding their 
general health problems, living standard, and the 
onset of symptoms, daily activities, and education 
status age and eating habits. And the previous 
history of typhoid fever 
5- A total of 800 patients were interviewed. Out of 
800 patients 630, the most susceptible patients 
were selected for blood sampling and further 
evaluation.    

 A total of 3 ml fresh blood sample collected 
aseptically by venipuncture technique from each 
patient. After proper clotting serum was separated 
by centrifugation at 3000rpm for 5 minutes.  

2.3. Typhidot TEST   
Typhidot test was used to detect IgG and IgM 

antibodies against immunogenic 50 kDa outer 
membrane protein antigen (OMP) specific for 
Salmonella enterica serovars (S. typhi). About 50 
µl test serum was applied on sample pad and kept 
it for 10 min. Patients with typhoid were positive 
for IgM showed color band against IgM area or 
IgG in the case of mixed antibodies; both IgM/IgG 
test band will display positive result along with 
control band as previously used by Yadav et al. 
(Yadav, Yadav, & Parihar, 2015). 

2.4. Statistical analysis 
The data were analyzed using SPSS 16.0 

software, chi-square test for determination of p-
value. 
 

RESULTS  

3.1. Prevalence 
The present study was conducted to find out 

the increasing prevalence rate in urban and rural 
areas. The typhoid rate was analyzed on the basis 
of gender, age, and area basis. Patients were 
divided into following categories such as gender 
wise (male & female), age-wise (1-60) and area 
wise (rural & urban area) as shown in (Figure 1). 
According to the results of typhidot test and 
survey of the patient’s, prevalence rate was 
counted 30.1% of the total samples and the 
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females were found more prevalent (p>0.05) 
(Table 1). The age group analysis exhibited 
variant results such as the more prevalent of 
typhoid patients are belong to age group 10-20 
years old, counted as 27.8%. The least prevalent 
age group were belonged 1-10 years old (Table 
2).  In the area-wise distribution, typhoid 
prevalence was high among rural areas (32.5%) 
as compared to urban areas, the value also 
considered significant (p<0.05) (Table 3).  

3.2. An Epidemiological Study 

3.2.1. Diagnostic Challenges 
Despite these data and observing the issues 

of diagnosis, many of problems come in front 
which might be responsible for the increasing 
prevalence rate. The most common factors are a 
lack of local surveillance or systematic hospital-
based surveillance, the absence of accurate and 
inexpensive rapid diagnostic tools, infrequency of 
laboratory testing, poor disease reporting 
systems.  

3.2.2. Water Sanitation System and Food 
Sources 

Since the primary recognition of the role of 
water in the transmission or increasing rate of 
typhoid fever, it has been demonstrated that 
improvements in access to clean water and 

improved sanitation result in dramatic reductions 
in typhoid fever. After deep observation, poor 
sanitation and unhygienic condition were 
observed in the urban as well as rural areas of the 
district. Especially the pipeline for the water 
system is leaked and broken near the dirty place 
so the water can be easily contaminated with the 
microorganism as shown in (Figure 2). The 
unhygienic food is also one of the basic factor 
found in increasing rate of prevalence in typhoid 
fever especially the flies’ act as carriers in the 
food chain to contaminate it as shown in (Figure 
3).  

Past Infection and Treatment failure 
According to the history of interviewed 

patients, 70% patients were previously infected 
with typhoid fever and having treatment failure 
history of use of many antibiotics like Ampicillin, 
Tetracycline’s, Azithromycin and Chloramphenicol 
as shown in (Figure 4). Local clinicians are often 
confused typhoid fever with amoebiasis and other 
diarrhea associated infections and start 
inappropriate use of antimicrobial treatment 
symptomatically with substandard and commonly 
used antibiotics like Ampicillin and Azithromycin. 
So, in this case, S. typhi become resistant and 
cannot eradicate easily.  

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 1: The schematic diagram shows the prevalence and an epidemiological study of typhoid 
fever based on different factors. 
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Figure 2: The figures convey the message of the poor water supply system and leakage just near 

to sewage water which are easily contaminating the drinking water using for daily life. 

 
Figure 3: In these figures poor food representation in district Kohat, Khyber Pakhtunkhwa, 

Pakistan, the bare fruits and ice cream machine near the sewage system showing the easiest way 
of contamination. The flies can easily transfer the S. typhi from the poor sewage system. 
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Figure 4: In this antibiotic history of the patients were interviewed and Observed theirs conditions. 

The percentages of effective and failure of the antibiotics are shown in bars. 
 

Table 1: Prevalence of S.typhi in relation to gender basis 
 

Gender Total samples Positive Negative Prevalence rate (%) p-value 

Males 251 68 183 27.09 
0.1722 

(p>0.05) 
Females 379 122 257 33.06 

Total 630 190 440 30.16 

 
Table 2: Age groups wise Prevalence of S. typhi 

 
Group Age group Total Samples Positive Prevalence rate (%) 

1 1-10 80 20 10.5 

2 10-20 160 53 27.8 

3 20-30 90 28 14.7 

4 30-40 130 42 22.1 

5 40-50 80 24 12.6 

6 50-60 90 23 12.1 

Total 630 190 30.16 

 
 

Table 3:Prevalence of S.typhi in relation to area and living standard 
 

Area based No of samples Positive Negative p-value 

Rural 483 157 326 
0.0200 

(p<0.05) 
Urban 147 33 114 

Total 630 190 440 

 
The major reason for treatment failure is 

prescribing improper antibiotics, inappropriate 
checkup and diagnosis. In rural side because of 
poverty and lack of education, 70% patients are 
visited unregistered, unprofessional and 
inexperienced practitioners instead of a medical 

specialist. 
 
DISCUSSION 
Typhoid fever is one of the most persistent 

problems for our healthcare system, especially in 
developing countries. Typhoid fever has high 
morbidity and mortality rate in South East Asian 
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countries.  Considered as third highest incidence 
region, including Pakistan (Siddiqui, Rabbani, 
Hasan, Nizami, & Bhutta, 2006). Many sporadic or 
contagion cases have been reported yearly 
throughout the country. The current study is 
conducted in summer season as typhoid fever 
more in summer while lowest in the winter 
season. In resemblance with seasonality patterns 
in a different place, the maximum incidence was 
reported in summer season (Cao et al. 2017; H. 
Gu et al. 2017; Wagner et al. 2017). 

In the present study, the overall prevalence of 
typhoid was found 30.16%. The reason for the 
increasing prevalence rate of typhoid fever is 
improper sewage system, dumping of wastes, 
fecal material in the public places, contaminated 
food, overcrowding, and poor sanitation system. 
In the poor sanitation system, rainwater mix-up 
with water bodies and transfer to different places 
which mix-up with the environment and fecal 
material as we can also see in the (Figure 2) pipe 
leakages shows the poor sanitation system 
(Javed, Abbasi, Tahir, & Bashir, 2017; Omoya, 
2017). The prevalence of typhoid was higher in 
rural area counted as 32.50% as compared to the 
urban areas which were also similarly reported 
previously. The peoples of rural areas do not treat 
the water with chlorine or any other filter before 
using it, because of poor political systems, 
poverty, cast associated with piped treat water 
system these treatment strategies cannot afford 
by rural areas people (Andrews et al. 2017). We 
come to the conclusive point of typhoid fever in 
female 33.06% were highly associated to males 
because of their children handling, females are 
more susceptible to typhoid during their caring 
and handling of households and mothers are also 
at high risk to get infected with typhoid, vice versa 
proper management of children’s and educated 
mothers can reduce the risk of typhoid (Beach, 
Ferrie, Saavedra, & Troesken, 2016; Mogasale, 
Maskery, et al. 2014). According to different 
epidemiological studies the age group was 
considered one of the basic factors for typhoid 
illness, the current data also revealed that 10-20 
age group showed the higher prevalence of 
33.12% as this group people like swimming in 
ponds and rivers during hot summer, in many 
areas sewage flow are with ponds and rivers so 
they are at higher risk for S. typhi infection (Crump 
et al. 2013). 

It has been reported previously, Salmonella 
species showed resistance towards 1st line 
antibiotics including Tetracycline’s and Ampicillin. 
S. typhi and S. paratyphi have been reported as 

resistant to 3rd generation antibiotics like 
Ciprofloxacin and Norfloxacin (Blair, Webber, 
Baylay, Ogbolu, & Piddock, 2015; Singhal, Gupta, 
Kale, Gautam, & Ray, 2014) . The appearance of 
multidrug resistance of salmonella species is a 
major issue during treatment of typhoid infection 
(Ashton et al. 2015; Naeem et al. 2020). The 
usage of antibiotics like chloramphenicol and 
azithromycin was the best therapy to treat the 
typhoid but with the appearance of plasmid-
mediated resistance to those drugs, salmonella 
become resistant to various drugs i-e 
Chloramphenicol, Azithromycin, Ampicillin, 
Tetracycline’s and another major cause of S. typhi 
resistance is using of sub-standard and local 
antibiotics by unprofessional and unregistered 
medical practitioners (B. Gu et al. 2013).  

The preventive measures could reduce the 
prevalence rate, in which major factors include 
avoiding street foods, drinking clean water, proper 
washing of fruits and vegetables before eating, 
installation of good sanitary pipes for water supply 
system, washing hand with detergent before 
drinking or eating, and rapid diagnosis and take 
medicines according to prescription of registered 
practitioners.   

CONCLUSION 
From the results we concluded that, the 

overall prevalence of typhoid was reported as 
30.16%. More females exhibited typhoid fever 
susceptibility compared to male, and high 
prevalence recorded among age groups of 10-20 
years. Moreover, most of the cases were reported 
in the rural areas. The increasing prevalence rate 
of typhoid fever is a major concern in the study 
area. Improper diagnosis and resistance to 
antibiotics are also one of the important factors. 
The present investigation affirmed the increasing 
prevalence rate and epidemiological factors of 
typhoid fever in district Kohat, Khyber 
Pakhtunkhwa, Pakistan. 
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