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Background: Typhoid fever remains a significant public health issue in many
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developing countries, particularly in Pakistan. The disease is primarily transmitted
through contaminated food and water, with inadequate sanitation and poor hygiene
practices exacerbating its prevalence.

Aim: This study aims to determine the current prevalence rate of typhoid fever in |
Hayatabad, and of Hayatabad, Peshawar, as well as to identify demographic and
environmental correlates associated with its incidence.

Methodology: Data were collected from 120 individuals in the targeted areas using
a random convenient sampling method. The study assessed reported and diagnosed
cases of typhoid fever and analyzed factors such as age, gender, socioeconomic status,
water quality, and sanitation facilities.

Results: This study aimed to assess the prevalence of typhoid fever, knowledge about
the disease, and hygiene practices in a community in Hayatabad, Peshawar,
Pakistan. A total of 120 participants, consisting of 80 males and 40 females, were
selected using  convenient sampling. The findings showed that 55 males and 28
females were diagnosed with typhoid, indicating a significant health burden in both
genders. The study also highlighted critical knowledge gaps, with 60 males and only
18 females aware of typhoid’s symptoms and transmission, underlining the need for
targeted health education, particularly aimed at women. Hygiene practices were
suboptimal across both groups, with only 18 males and 8 females following proper
hygiene practices. Additionally, vaccination rates were low, with 18 males and 8
females vaccinated against typhoid. These findings emphasize the importance of
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comprehensive public health strategies, including hygiene promotion, vaccination

campaigns, and sanitation.

Conclusion: The study underscores the urgent need for enhanced public health

interventions aimed at improving sanitation, promoting hygiene practices, and

addressing the socioeconomic determinants of health to effectively reduce the
incidence of typhoid fever in Hayatabad, Peshawar.

INTRODUCTION

The gram-negative Salmonella enterica serover typhi
bacteria is the common cause of typhoid , a systemic
illness ' . Once it enters the bloodstream, this
bacteria causes symptoms and invades numerous
organs. When it enters the digestive system, an
infected individual excretes it in their feces >~ The
illness is marked by a protracted fever, bacterial
replication in the reticulo-endothelial system (RES),
and severe inflammation of the small intestine's
lymphoid organs * . In the tropics and subtropics,
where the majority of fevers are caused by infectious
agents, fever is the most frequent reason for
consultation. In the early stages, typhoid fever
typically manifests as a fever and headache without
any localizing symptoms or diarrhea *

Typhoid fever is common among crowded and
impoverished  populations with  inadequate
sanitation and is transmitted through ingestion of
water or food that has been contaminated by faeces
or less commonly, urine of infected humans ’
Although the cause of this is different—the majority
of cases of typhoid fever are contracted overseas or
from long-term carriers who handle food—typhoid
fever is still an issue in developed nations
According to studies, salmonella can live for days in
both sea and ground water and for months in
tainted eggs °A five-year retrospective investigation
found that patients of all age groups had a high
prevalence of typhoid fever, as determined by the
Widal test

There are an estimated 12-33 million cases of
typhoid fever worldwide, and although numbers can
fluctuate, the disease is thought to be the cause of
190,000-600,000 fatalities annually [11]. The main
regions of the world with the highest prevalence of
typhoid fever are south-central and south-east Asia,
according to studies and a WHO report [2].
According to a recent study conducted in Ethiopia,
there is a significant incidence of typhoid fever cases;
nevertheless, coordinated epidemiological

surveillance is required to determine the actual
disease burden.®

In low- and middle-income countries (LMICs), such
as Ethiopia, where there is inadequate cleanliness,
contaminated drinking water, and a low level of
living, typhoid fever is a serious public health
concern . A systemic sickness particular to humans,
typhoid fever is brought on by water- and food-borne
bacteria - It can be difficult to distinguish typhoid
fever from other febrile and gastrointestinal
infections due to its wide range of clinical symptoms
and signs, which include fever, nausea, vomiting,
and stomach discomfort Blood, bone marrow, or
any other typically sterile site can be cultured as the
"gold standard" diagnostic technique for typhoid
fever. The sensitivity of culture-based diagnosis is
limited, and clinical microbiology services are not
generally accessible in endemic locations'-

There are more than 22 million new cases worldwide
each year, with 90% of the victims coming from
south-east Asia. The annual number of reported
cases of typhoid mortality is approximately 2,16,000
1" Because typhoid fever requires a lengthy healing
period before returning to normal activities, it
interferes with the normal life of those who have it
- According to a 2008 survey, among Asian
countries, Pakistan and India had higher incidence
rates of enteric fever than Indonesia, China, and
Vietnam. A 2001 study conducted in Bangladesh
revealed that typhoid fever was the most common
febrile illness, accounting for approximately 72.7%
of cases. In 2010 there was an endemic 54% of
children in semi-urban parts of Bangladesh and Iran
having typhoid fever, according to another study."
More than one-third of patients with enteric fever
have problems, and the condition is more
commonly documented in children over five.
According to estimates, Pakistan, India, and
Indonesia had incidence rates among children ages
2to 50f573.2,340.1, and 148.7 per 100,000 persons

annually, respectively. Pakistani children aged 2 to

https://fmhr.net

| Khan et al., 2025 |

Page 1923



Volume 3, Issue 10, 2025

Frontier «n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

15 had 451.7 cases per 100,000 people annually.
The south Asian countries (Pakistan and India) had
far higher rates than the north-east and south-east
Asian countries (Viet Nam, Indonesia, and China)
A number of hospital-based studies conducted
across Pakistan have repeatedly reported a relatively
high incidence of typhoid fever, particularly in the
younger age groups, despite the lack of sufficient
population-based data from the nation. Preschoolers
have a significantly higher relative incidence of
typhoid illness, according to information from
Delhi. The purpose of this study was to determine
the prevalence of pediatric typhoid fever in Quetta,
Balochistan, Pakistan, as well as its seasonal change"
Pakistan is second in Southeast Asia for typhoid
fever prevalence, while exact data on incidence and
prevalence are unavailable. The primary hazards in
Pakistan, particularly in Karachi, are inadequate
sanitation standards, contaminated water sources,
and underlying socioeconomic issues. Food and
tainted water are the primary sources of Typhoid
fever is contracted by ingestion of S. typhi and its
patients'

Many low- and middle-income countries are home to
the endemic strain of Salmonella enterica serovar
Typhi, or S. Typhi. Worldwide, there were an
estimated 11-21 million cases of typhoid fever in
2015, along with 148,000-161,000 related deaths .
Improved access to and usage of the infrastructure
supporting WASH (clean water, sanitation, and
hygiene) as well as health education and vaccination
are effective preventative measures. The World
Health Organization (WHO) advises introducing
vaccinations first in nations with the highest
incidence of typhoid fever or the highest prevalence
of S. Typhi that is resistant to antibiotics, and
programmatic use of typhoid conjugate vaccines for
typhoid fever control™

The surveillance for typhoid fever, incidence
estimates, and the status of the introduction of the
typhoid conjugate vaccine between 2018 and 2022
are all included in this study. Since 2016, estimates
of case numbers and incidence in ten countries have
been guided by population-based research due to the
limited sensitivity of routine surveillance for typhoid
fever” According to an updated modeling study,
there were 9.2 million (95% CI = 5.9-14.1) cases of
typhoid fever and 110,000 (95% CI = 53,000-

191,000) deaths from the disease worldwide in 2019.
The WHO's South-East Asian (306 cases per
100,000 people), Eastern Mediterranean (187), and
African (111) regions had the highest estimated
incidences. Since 2018, there have been five nations
with estimated high typhoid fever incidence (>100
cases per 100,000 people per year): Zimbabwe,
Nepal, Pakistan, Samoa [based on self-assessment],
and Liberia®"

The standard Austin study served as the foundation
for the epidemiology of typhoid fever . According to
recent figures, typhoid fever causes about 200 000
deaths worldwide each year, with 21 million cases .
Prior to this, there were reports of 16 million cases
and over 600,000 deaths from typhoid fever . In
2006, the World Health Organization (WHO)
estimated that there were 16 to 33 million cases of
the disease worldwide annually, with 500,000-
600,000 deaths and a case fatality rate of 1.5%-3.8%
1o Typhoid fever kills more people than any other
place in the world, accounting for 93% of cases
worldwide. With 274 cases per 100,000 people, Asia
has the highest regional frequency rate as well—five
times higher than Latin America, which comes in
second'®

Southeast Asia has the third highest incidence rate
of any region, with 110 cases per 100,000 people.
Pakistan is contained within this area. Pakistan has
the greatest typhoid fever incidence in the Indian
subcontinent, with 451.7 cases per 100,000 people
year, followed by India with 214.2 cases per 100,000
people annually '

Currently, it is estimated that typhoid fever causes
16 million infections and 600,000 fatalities
worldwide each year. [7] A significant burden of
typhoid fever affects the 5.5 billion individuals who
live in low- and middle-income nations. [8] Over 2.6
million episodes of typhoid fever were estimated to
have occurred globally in 2000, accounting for
216,000 deaths. Asians comprised the majority of
victims, accounting for 90% of morbidity and
mortality'"

According to estimates, Pakistan had 493.5 cases of
typhoid per 100,000 people in 2018, the highest
prevalence among South Asian nations'® While
there are several potential sources of infection, the
most significant ones are sewage contamination of
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water supplies and person-to-person transmission
through inadequate hygiene *-

Typhoid fever is an uncommon disease in developed
nations; most cases are either imported by emigrants
or acquired abroad; the annual incidence is
estimated to be 540 per 100,000, or roughly 17
million cases worldwide. According to a study done
by Crump and his colleagues, there are at least 200
000 deaths and about 22 million cases of typhoid
annually’®* The medium incidence in other parts of
Oceania, Latin America, the Caribbean, and Asia
and Africa is 10 to 100 cases per 100,000 person
years™

After the acute sickness, 3%-5% of individuals were
found to become carriers of the pathogen . Over
2.16 million cases of typhoid were reported globally
in 2000, with 216 000 fatalities recorded; Asia
accounted for more than 90% of these cases'
morbidity and mortality”' . Waterborne infections
can be decreased in rural areas by implementing
health interventions such as adequate water and
sanitation facilities”"

While typhoid fever is widespread worldwide, most
endemic nations have inadequate definitions of the
disease's true impact. The actual impact of the
disease in these areas is also influenced by the high
prevalence of multidrugresistant typhoid fever® -
Multiple service provider levels underwent
surveillance in order to more precisely assess the
incidence of sickness and define the affected
population. According to estimates, there are 13
cases of typhoid fever for every 100,000 people
annually**-

East Asia accounts for 93% of worldwide typhoid
fever cases, and so has the greatest fatality rate. Asia
also boasts the greatest regional frequency rate, with
274 instances per 100,000 people, five times higher
than the second highest incidence in the region® -
Third highest occurrence rate of any region is found
in Southeast Asia, with an incidence of 110
cases/ 100,000 population” . Typhoid and often
show up suddenly with same clinical symptoms and
a five to twelve day incubation period. A mild course
with fever linked to general malaise, stomach
symptoms, roseola, perspiration, headache,
anorexia, cough, weakness, sore throat,
disorientation, and muscle soreness are only a few
examples of the symptoms™*

In Pakistan, regardless of age, it ranks as the fourth
most common cause of death” According to
estimates, the incidence rates for children between
the ages of two and five were 573.2, 340.1, and 148.7
per 100,000 people annually in Pakistan, India, and
Indonesia, respectively. In Pakistan, among children
aged 2 to 15, there were 451.7 cases for every
100,000 people annually. The south Asian nations
of Pakistan and India had much greater rates than
the north- and south-east Asian nations of Vietnam,
Indonesia, and China®

Based on estimations, Pakistan had the highest
prevalence of typhoid among South Asian countries
in 2018, with 493.5 «cases per 100,000
people.Citation 5 The number of cases in Pakistan
increased dramatically when a new, broad outbreak
of drug-resistant (XDR) typhi began in Hyderabad in
2016. The outbreak primarily affected the province
of Sindh **

Since then, typhoid cases have been found in
Hyderabad, Karachi, and other areas of the province
of Sindh; by December 2018, over 5372 cases had
been reported’”* The current study was carried out
to examine the impact of typhoid fever on various
ethnic groups in Quetta, Baluchistan, as typhoid is a
critical public health issue that causes a considerable
degree of morbidity and mortality, especially in

youngsters™® The Provincial Disease Surveillance

and Response Unit (PDSRU) recorded 5274 XDR
S. typhi cases from 14 districts in Sindh between
2016 and December 2018, according to the World
Health Organization (WHQO). Among these were
76% of cases from Karachi, 27% from the
Hyderabad area, and 4% from other Sindhi districts
% The local administration implemented control
measures, however from 2017 to 2018, there was a
noticeable increase in the number of reported cases”
In summary we conclude that the bacteria
Salmonella enterica serovar Typhi is the cause of
typhoid fever, a serious global health issue. High
rates of morbidity and mortality are characteristic of
this systemic infectious disease, especially in low- and
middle-income nations where access to healthcare
and proper sanitation is frequently lacking. Because
the disease is mainly spread by tainted food and
water, it poses a serious threat to public health in
areas with inadequate cleanliness standards.
Moreover  typhoid fever has to be prevented,
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diagnosed, and treated with comprehensive
measures because it is still a serious public health
concern. Reducing the burden of this disease in
disadvantaged groups globally requires addressing
the underlying socio-economic determinants of
health. Fighting the recurrence of typhoid fever in
both endemic and non-endemic areas would require
ongoing research into better diagnostic instruments
and potent vaccinations

OBJECTIVE :

1. Determine the Prevalence Rate: To assess the
current prevalence rate of typhoid fever in the
Hayatabad, and areas of Hayatabad, Peshawar by
analyzing the number of reported and diagnosed
cases over a specified period.

2. Identify Demographic and Environmental
Correlates: To investigate the demographic
characteristics (age, gender, socioeconomic status)
and environmental factors (water quality, sanitation
facilities) associated with the incidence of typhoid
fever in the targeted areas.

LETRETURE REVIEW

Typhoid fever is a bacterial disease caused by
bacterium Salmonella Typhi. The symptoms of
typhoid fever may include high grade fever and
constipation followed by diarrhoea, loss of appetite
and rose spots. This disease is contacted through
contaminated food and water. Large-scale epidemics
caused by the disease have historically been brought
on by the unhygienic conditions brought about by
fast urbanization. Large-scale advancements in water,
sanitation, and hygiene (WASH) have since helped
to control typhoid fever in many parts of the world
(Cutler and Miller, 2005). Nevertheless, in 2017,
typhoid fever was estimated to have caused 10.9
million illnesses and 116,800 deaths globally, mostly
in regions where WASH is not at its best (GBD 2017
Typhoid and Paratyphoid Collaborators, 2019).
Typhoid control has traditionally relied on
antimicrobial therapy; however, in the 1970s,
multidrug resistance (MDR), which is defined as
combined resistance to ampicillin,
chloramphenicol, and co-trimoxazole, emerged, and
over the last few decades, resistance to newer
medications, such as azithromycin,

third-generation
(30)

fluoroquinolones, and
cephalosporins, has been building
Worldwide, there were an estimated 11-21 million
cases of typhoid fever in 2015, along with 148,000-
161,000 related deaths. Improved access to and
usage of the infrastructure supporting WASH (clean
water, sanitation, and hygiene) as well as health
education and vaccination are effective preventative
measures. The World Health Organization (WHO)
advises introducing vaccinations in countries with
the highest incidence of typhoid fever or the highest
prevalence of S. Typhi that is resistant to antibiotics
first, and then using typhoid conjugate vaccines
programmatically to combat typhoid fever. The
surveillance for typhoid fever, incidence estimates,
and the status of the introduction of the typhoid
conjugate vaccine between 2018 and 2022 are all
included in this study. Since 2016, estimates of case
numbers and incidence in ten countries have been
guided by population-based research due to the
limited sensitivity of routine surveillance for typhoid
fever. According to a 2019 modeling research that
was updated, 9.2 million®"”

Low-income and middle-income countries (LMICs)
with limited access to clean water, sanitation
facilities, and hygiene are particularly vulnerable to
the significantmorbidityand mortality caused by
typhoid fever. Typhoid causes between 12.5 million
and 16.3 million cases, as well as 140,000 fatalities
annually.South Asia and sub-Saharan Africa are the
impacted.
The Typhoid Fever Surveillance in Africa Program
(TSAP), which examined typhoid fever at 13
locations throughout ten African nations, found
that there was a high prevalence of Salmonella spp.
infection in both urban and rural environments,
with significant site-to-site heterogeneity. Typhoid
conjugate vaccines (TCVs) should be introduced in
typhoid-endemic countries, according to a WHO
position paper that incorporated data from TSAP
and other comparable prospective surveillance
studies(32)

There have been reports of 7.5 million cases and 79
000 annual deaths from typhoid fever in South Asia,
which has the greatest incidence. While travel-
related instances of typhoid fever can occur, the
disease is not endemic in wealthy nations in Western
Europe, North America, or Asia-Pacific. South Asia

areas most
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is probably the primary source of the majority of the
700-1400 cases that are reported annually in high-
income nations.””

Consuming food or water tainted with feces can also
result in typhoid infection. It is a serious health
concern in areas without adequate water systems.
Typhoid fever causes 22 million new cases
worldwide each vyear, with 200,000 deaths.
culminating in demise. Southeast Asia and Central
South Asia report many annual
100 cases for every 100,000 individuals. Pakistan is
a country with a high prevalence of
451.7 cases per 100,000 people annually, as opposed
to 214.2 cases per 100,000 people in India ¥
Typhoid, which is caused by Salmonella typhi, and
paratyphoid fever, which is caused by Salmonella
paratyphi, rank 11th through 14th among the
world's major causes of morbidity and death since
1990, according to the 2019 Global Burden
Reportl. It has been demonstrated that patients ages
0-9 are more susceptible than those ages 10-241,.
Almost 12.5 million cases worldwide, or more than
87% of all cases, were from developing nations.®”
Typhoid causes between 12.5 million and 16.3
million cases, as well as 140,000 fatalities annually. 1.
South Asia and sub-Saharan Africa are the areas
most impacted.
The Typhoid Fever Surveillance in Africa Program
(TSAP), which examined typhoid fever at 13
locations throughout ten African nations, found
that there was a high prevalence of Salmonella spp.
infection in both urban and rural environments,
with significant site-to-site heterogeneity. Typhoid
conjugate vaccines (TCVs) should be introduced in
typhoid-endemic countries, according to a WHO
position paper that was influenced by data from
TSAP and other comparable prospective
surveillance studies®®

Meanwhile, typhoid disease causes 128,000-
161,000 deaths annually, striking between 11 and 21
million people worldwide . Large areas of Asia,
Africa, and Latin America are affected by its
prevalence, which is made worse by poor sanitation
and limited access to drinkable water. Evidence
indicates that typhoid and malaria can present
simultaneously in a patient, despite the fact that they
have historically been examined separately. This

could exacerbate symptom severity, prolong
recovery, and increase the chance of death.®”
According to estimates, typhoid causes 21.7 million
infections and 217,000 deaths worldwide each year.
In contrast to the prior estimate of 16 million
illnesses and 600,000 deaths documented 16 years
ago, 21.6 million illnesses and 216,510 fatalities
were reported globally in 2000. The 20% increase in
the world population from 4.8 billion to 6.1 billion
people may have contributed to the rise in the
burden of typhoid fever worldwide.®®

There are several risk factors for the importation and
local spread of highly drug-resistant Typhi strains
and XDR within the 22 different countries and
territories that make up the WHO Eastern
Mediterranean Region (EMR), home to over 700
million people. WHO EMR comprises 22 countries
and territories: seven Middle Eastern countries
(Iran, Iraq, Jordan, Lebanon, Palestinian territory,
Syria, Yemen); seven North African countries
(Djibouti, Egypt, Libya, Morocco, Somalia, Sudan,
Tunisia); six Arab states of the Persian Gulf
(Bahrain, Kuwait, Oman, Qatar, Saudi Arabia,
United Arab Emirates); and two South Asian
countries (Afghanistan, Pakistan).®”

The prevalence of typhoid fever, which is caused by
Salmonella enterica serovar Typhi (S. Typhi), has
decreased by half globally over the past 30 years as a
result of widespread use of efficient medicines and
advancements in water and sanitation. Still, 10.9
million infections and 117 000 deaths were reported
worldwide in 2017, with the majority of those cases
occurring in Africa and south and southeast Asia.
Typhoid fever cases in non-endemic countries are
few and mainly sporadic, with little impact on public
health; the annual incidence in the Netherlands over
the last ten years was 0.11 cases per 100,000
inhabitants, and in the European Union/European
Economic Area (EU/EEU) countries it was 0.19
cases per 100,000, with 90.9% of cases being travel-
related. The World Health Organization (WHO)
estimates the yearly number of cases to 11-20
million, resulting in approximately 128,000-
161,000 deaths yearly. The Indian subcontinent,
Southeast Asia, and sub-Saharan Africa have the
highest incidences.*”

200,000 people die from typhoid fever each year,
mostly in developing nations, out of the roughly 25
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million cases that occur globally.Kut's downtown is
home to Wasit University, which is situated in the
Wasit Governorate. determination of Salmonella in
Al Kut city.
It has never been determined if healthy individuals
have antibodies against Salmonella paratyphi and
typhi in addition to this investigation was carried out
to diagnose both acute and chronic infections in this
location™®”

Typhoid fever is a nationally notifiable disease in
Tunisia, with an average of 35 sporadic cases
recorded annually and a low national incidence of
0.32 cases per 100,000 people in the last five years.
It is still endemic to epidemic, particularly in rural
regions with poor access to clean water and
sanitation. Typhoid fever cases are twice reported
from the periphery to the regional and finally to the
central levels, and any clustered cases or epidemic
events are promptly reported and investigated as part
of this monitoring system.(‘m

In July 2016, we conducted our study in
Ghannouche, a tiny city in southern Tunisia, where
more than a dozen confirmed cases of typhoid fever
were reported. The epidemic notice was issued due
to this high number, which is higher than the
normal number of cases recorded nationally each
year. In response to this alarm, a combined fast
reaction team was organized, a crisis unit was formed
at the regional and central levels, and field research
was conducted to determine the outbreak's possible
cause as well as to put control and preventive
measures in place.
In order to provide early and effective control
measures, the current study summarizes the findings
of the epidemiologic and environmental inquiry
carried out to determine the determinants and risk
factors connected with this outbreak.“?

Typhoid is most common in Pakistan, out of all the
adjacent countries; in 2018, there were 493.5 cases
per 100,000 people.3- The nation's position of
35.84% availability of clean water in 2020 belies its
problems with overcrowding, poor sanitation and
healthcare, and limited access to clean water.Four
The disease spreads due to inadequate infrastructure
for sanitation, hygiene, and water, as well as
deteriorating living circumstances that allow food
and water supplies to become contaminated with
bacterial excrement.®”

The World Health Organization (WHO) reports
that there are 11-20 million typhoid cases
worldwide, with a death toll of 128,000-161,000
every year. Bangladesh, among numerous other
countries, is severely affected, with annual incidence
rates of 252 per 100,000 affected individuals.“?
One in six cases of enteric fever in Bangladesh, a
nation with a particularly high incidence of the
disease, is caused by Salmonella Paratyphi A, and
this percentage of cases of paratyphoid fever has
remained stable over the past 20 years“?:

QOut of an estimated 9 million annual infections, the
World Health Organization (WHO) estimates that
110,000 people die from TyF each year. The disease
is common in many third-world countries, especially
those with poor sanitation and limited access to
clean water. Such regions include Bangladesh, South
Asia, India, and Pakistan, which are most
impacted*®.

Typhoid fever is a common disease in Pakistan as
well, affecting 451.7 people per 100,000 annually. In
developed countries, enteric fever has been
significantly reduced by improvements in sanitary
infrastructure. In lower-middle-income countries
(LMICs), the misuse of antibiotics for treating S.
typhi has led to an increase in antibiotic resistance,
endangering global public health. The mortality rate
from S. typhi has also increased, which is attributed
to antibiotic resistance. S. typhi strains resistant to
antibiotics  like  ampicillin, chloramphenicol,
trimethoprim-sulfamethoxazole, fluoroquinolones,
and third-generation cephalosporin are referred to as
extended drug-resistant (XDR)“**

Additionally, an XDR typhoid outbreak happened
in Sindh, Pakistan, in 2016. The frequency of
positive S. paratyphi A cultures increased from 0.2%
in 2017 t0 0.3% in 2018, then to 0.9% in 2019. This
increase in positive cultures suggested a national
spread of XDR typhoid fever outside of Sindh.
Given the pressure that the coronavirus disease 2019
(COVID-19) is putting on the healthcare system, it
is anticipated that the preexisting and rising burden
of XDR typhoid would deteriorate in the absence of
proactive and effective treatments. Thanks to
immunization, the incidence of illnesses,
impairments, and fatalities has drastically
decreased
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Typhoid is most common in Pakistan, out of all the
adjacent countries; in 2018, there were 493.5 cases
per 100,000 people. As of 2020, the nation ranks
35.84% of the world in terms of clean water
availability. Other problems include overcrowding,
poor sanitation and healthcare, and limited access to
clean water®":

According to reports, Pakistan has an annual
typhoid incidence per 100,000 person-years of 573.2
cases among children ages 2-4 and 412.9 cases
among children ages 5-15 ©?

Health officials in Pakistan have verified that
between 2016 and 2020, there were around 22,354
instances of typhoid fever reported; of these, 15,717
cases were extensive drug-resistant cases from various
districts in Sindh®”

The first case of an XDR strain of typhoid, which
originated in Sindh, Pakistan, was reported toward
the end of 2016. According to the first reports, it was
related to the large number of cases of typhoid fever
that were confirmed by blood culture and showed
resistance to conventional treatment.6. The largest
metropolis and capital of Sindh province, Karachi,
had 14,360 cases of XDR-typhoid fever between
2016 and 2021, according to the National Institute
of Health's (NIH) Islamabad Weekly Field
Epidemiological Report. Excluding Karachi, a total
of 5,741 confirmed cases of XDR-typhoid were
reported in all remaining districts of Sindh during a
similar timeframe that ran from November 2016 to
June 2021. 69.5% of those cases originated in the
district of Hyderabad. According to the World
Health Organization's (WHQO) recommended
recommendations, Pakistan consequently took the
lead in introducing the typhoid conjugate vaccine
into its regular pediatric immunization program®?
A broad outbreak of Salmonella enterica serovar
Typhi that was extensively drug-resistant (XDR) and
resistant to third-generation cephalosporin was
documented in Sindh Province, Pakistan, in
November of 2016. Treatment for XDR typhoid is
limited to azithromycin and carbapenems.
Azithromycin susceptibility and resistance have
decreased in Bangladesh; 32 out of 2519 isolates of
S Typhi that were identified between October 2016
and July 2018 were found to be resistant to the
antibiotic. Drug-resistant S Typhi infections increase
morbidity and death, and they also have an

economic impact since they require longer hospital
stays and more expensive treatment. Typhoid
vaccinations are on the World Health Organization's
list of necessary medications for priority diseases
because drug-resistant variants of the disease are
becoming more common in endemic areas”.

In summary we conclude that a serious worldwide
health concern, typhoid fever is brought on by the
Salmonella Typhi bacteria and is most common in
low- and middle-income countries (LMICs) with
poor sanitation and hygiene. A high temperature,
gastrointestinal problems, an appetite loss, and rose
patches are some of the symptoms of the disease,
which is mainly spread by contaminated food and
drink.

Typhoid fever has historically been associated with
inadequate urban sanitation, with widespread
epidemics happening during times of rapid
urbanization. The disease is still common, with an
estimated 10.9 million cases and 116,800 deaths
recorded in 2017 despite improvements in the
infrastructure related to water, sanitation, and
hygiene (WASH). Sub-Saharan Africa and South
Asia are the areas most impacted.

The conventional approach to treatment has been
the use of antibiotics; but, since the 1970s, the
advent of multidrugresistant (MDR) bacteria has
confounded care. Azithromycin and
fluoroquinolones are two examples of more recent
antibiotics that are becoming less effective.
Improving access to sanitary facilities and clean
water, immunisation, and health education are
examples of preventive interventions. In high-
incidence areas, the World Health Organization
(WHO) recommends focused immunization
campaigns as an efficient means of containing the
disease. In order to estimate incidence rates and
direct public health interventions from 2018 to
2022, surveillance and population-based research
have been crucial.

Material and Methods

3.1 Ethical Considerations

Hayatabad Medical Complex (HMC), Rehman
Medical Institute (RMI), Pakistan Institute of
Medical Sciences (PIMS), North West General
Hospital (NWGH), and Peshawar General Hospital
(PGH)
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3.2 Study Design

This research is convenient a study aimed at
assessing the prevalence of typhoid fever in ,
Hayatabad, and , located within Hayatabad,
Peshawar. The study was conducted over a period of
6 to 8 months, during which data was collected from
residents  using convenient sampling. The
convenient sampling was chosen as it allows for the
collection of data at a single point in time, making it
possible to analyze the prevalence of the disease and
associated factors in the community.

3.3 Study Population

The study population consisted of residents of
Hayatabad, and , selected from various demographic
backgrounds. A total of 120 individuals were
recruited, with 80 males and 40 females
participating in the study. Participants were chosen
based on their availability and willingness to
contribute to the research. The age range of the
participants was between 18 to 60 years.

3.4 Sampling Method

Convenient sampling was employed to select the
participants for this study. This method was chosen
due to its ease of implementation and the logistical
challenges of conducting a systematic random
sampling method in rural areas. The sample was
drawn in a way that ensured representation across
different socioeconomic classes and age groups,
minimizing the risk of bias. Although convenient
sampling may have its limitations, efforts were made
to include participants from diverse backgrounds to
increase the generalizability of the findings.

3.5 Inclusion Criteria

e Residents who have lived in Hayatabad, or for
at least one year.

e Individuals aged [18 to 60 years], both male and
female.

e Participants who provided informed consent to
participate in the study.

3.6 Exclusion Criteria

e Individuals who had resided in the study area for
less than six months.

e People with a history of severe illnesses other
than typhoid, as this could confound the results.

e Participants who declined to provide consent or
could not be reached during the data collection
period.

3.7 Data Collection

Data was collected through a structured
questionnaire designed specifically for this study.
The questionnaire included a combination of both
closed-ended and open-ended questions. It was
developed after a thorough review of the literature
to ensure that all relevant aspects of typhoid
prevalence were covered. The questionnaire was
divided into four sections:

1. Demographic Information: Age(18 to 60 years),
gender, education level, and knowledge,.

2. Health History: Questions related to prior
experiences with typhoid fever, including diagnosis
and treatment.

3. Hygiene Practices: Assessment of hand hygiene
practices, water consumption habits, and the use of
sanitation facilities.

4. Symptomatology: Participants were asked about
common symptoms of typhoid fever, such as fever,
abdominal pain, diarrhea, and vomiting.

Data collection was done facetoface by trained
interviewers to ensure accuracy and reliability. Any
incomplete or ambiguous answers were clarified on
the spot to avoid missing data.

3.8 Statistical Analysis

The data collected was entered and analyzed using [
SPSS version X, Excel]. Descriptive statistics such as
means, frequencies, and percentages were used to
summarize the demographic characteristics of the
participants, hygiene practices, and the reported
symptoms of typhoid fever. Inferential statistics,
including chi-square tests, were applied to determine
the relationship between variables such as gender,
hand hygiene practices, and typhoid prevalence. A p-
value of less than 0.05 was considered statistically
significant in this study. The results were presented
in tables and graphs for clarity and ease of
interpretation.

3.9 Limitations

While this study provides valuable insights into the
prevalence of typhoid in Hayatabad, Peshawar, there
are certain limitations. The use of random
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convenient sampling may not fully represent the
entire population of the region, and recall bias could
have influenced participants' responses, particularly
regarding past medical history and hygiene practices.

RESULTS

The study collected data through random
convenient sampling from 120 participants,
including both males and females. Of the total
sample, 80 were males and 40 were females. This
approach allowed for a balanced representation of
the community, providing insights into the
prevalence of typhoid, awareness of the disease, and
hygiene practices among the participants.

When looking at the prevalence of typhoid in the
male population, it was found that 55 out of 80
males (68.75%) had been diagnosed with typhoid,

while 25 males (31.25%) were confirmed not to have

Table 4.1

Disease Prevalence Table:

the disease. The high number of typhoid cases
among males suggests a need for targeted health
interventions, as the disease appears to be
widespread in this group. This significant
proportion of males affected by typhoid reflects a
public health concern that needs to be addressed.
In the female population, the study revealed that 28
out of 40 females (70%) had been diagnosed with
typhoid, while 12 females (30%) did not have the
disease. The prevalence of typhoid in females is
slightly higher compared to males, but the difference
is not substantial. These results indicate that typhoid
is a major health issue affecting both males and
females in the community. With nearly 70% of both
groups affected by the disease, it underscores the
urgent need for public health strategies focused on
prevention and control.

This table summarizes the prevalence of typhoid among the surveyed participants in Hayatabad, Peshawar,
categorized by gender. The data indicates a significant burden of the disease within both male and female

populations.
Tableb 4.1
| ||T0tal Participants ||Typhoid Positive ”Typhoid Negative |
| Males || 80 | 55(68.75%) | 25(31.75%) |
| Females || 40 | 28(70.00%) | 12(30.00%) |
| Total || 120 | 83(69.17%) | 37(30.83%) |

Disease Prevalence

40

28

— 12

Female

* Male + Female

In table 4.2 the study also investigated participants’
knowledge about typhoid, as awareness is critical in
disease prevention and management. Among the

males, 60 out of 80 (75%) had knowledge about

* Positive ™ Negative

typhoid, understanding what the disease is, how it
spreads, and its symptoms. This relatively high level
of awareness is encouraging, as it shows that a
significant portion of males are informed about the
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disease. However, 20 males (25%) had no knowledge
of typhoid, which highlights a gap in health
education that must be addressed. Ensuring that all
community members have access to accurate health
information is essential for controlling the spread of
typhoid and encouraging preventive behaviors.

Among the females, only 18 out of 40 (45%) were
aware of what typhoid is, while a larger proportion,
22 females (55%), reported having no knowledge of
the disease. This is a concerning finding, as it shows
that more than half of the female participants lacked

Table 4.2
Knowledge About Typhoid Fever:

basic information about typhoid. This significant
knowledge gap may contribute to the spread of the
disease among females, as those who are unaware of
how the disease spreads or its symptoms may be less
likely to take preventive measures or seek treatment
early. The lower level of awareness among females
compared to males suggests that health education
efforts may not be reaching women effectively,
possibly due to social or cultural barriers that limit
women’s access to health information.

This table highlights the overall knowledge of participants regarding typhoid, emphasizing the importance of

health education in combating the disease.

Table 4.2

|Gender HTotal Participants HKnowledgeable HNot Knowledgeable ‘
Males | 80 | 60(75.00%) | 20(25.00%) |
[Females | 40 | 18(45.00%) | 22(55.00%) |
[Total | 120 | 78(65.00%) | 42(35.00%) |

Knowledge About Typhoid Fever

18 22
Female

* Male+ Female

In addition table 4.3 is to examining the prevalence
of typhoid and knowledge about the disease, the
study also looked at participants' hygiene practices,
which are crucial in preventing the spread of
typhoid. Among the male participants, only 18 out
of 80 (22.5%) followed proper hygiene practices,
such as washing their hands regularly with soap and
clean water. This low rate of hygiene practice among
males is concerning, as good hand hygiene is one of

* Knowlegeable

® Not knowledgeable

the most effective ways to prevent the spread of
communicable diseases like typhoid. The remaining
62 males (77.5%) did not practice proper hygiene,
which may be a significant factor contributing to the
high prevalence of typhoid in the male population.

Similarly, the female participants also showed poor
hygiene practices. Only 8 out of 40 females (20%)
reported following proper hygiene measures, while
the vast majority, 32 females (80%), did not adhere
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to recommended hygiene practices. This is an
alarming finding, as it suggests that poor hygiene
practices are widespread among both males and
females in the community. The lack of hygiene
among females may be linked to the high prevalence

Table 4.3
Hygiene Practices Table:

of typhoid, as the disease is often transmitted
through contaminated food and water, which can
result from inadequate sanitation and hygiene
practices.

This table summarizes the hygiene practices of the participants, which are crucial for preventing the spread of
typhoid. Adherence to hygiene practices is vital for public health.

|Gender HTotal Participants HFollow Hygiene HDo Not Follow Hygiene |
[Males | 80 | 18(22.50%) [ 62(77.05%) |
[Females | 40 [ 8(20.00%) | 32(80.00%) |
[Total [ 120 | 26(21.67%) | 94(78.33%) |

Hygiene practices

Female

* Male + Female  ~ Follow Hygiene  ® Not Follow Hygiene

The findings of this study highlight several
important issues that need to be addressed in order
to control the spread of typhoid in the community.
First, the high prevalence of typhoid among both
males and females indicates that the disease is a
major public health concern. The fact that nearly
70% of the participants in both groups were
diagnosed with typhoid shows that urgent action is
needed to reduce the number of cases and prevent
further spread.

Second, the study revealed significant gaps in
knowledge about typhoid, particularly among
females. While 75% of males had a good

understanding of the disease, only 45% of females

were aware of typhoid and its symptoms. This lack
of awareness among women is concerning, as it
suggests that they may be less likely to take preventive
measures or seek timely medical treatment.
Addressing this knowledge gap should be a priority
for public health interventions, as increasing
awareness about typhoid can help reduce the
number of cases and improve health outcomes for
both males and females.

Third, the study showed that poor hygiene practices
are common among both males and females. The
fact that only 22.5% of males and 20% of females
followed proper hygiene measures highlights the
need for hygiene promotion programs in the
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community. Hand hygiene, in particular, is a simple
and effective way to prevent the spread of typhoid
and other communicable diseases. Public health
campaigns that focus on educating the community
about the importance of handwashing with soap and
clean water could significantly reduce the
transmission of typhoid and improve overall health
outcomes.

To address the high prevalence of typhoid, low levels
of awareness, and poor hygiene practices,
comprehensive public health strategies are needed.
These strategies should include both prevention and
treatment measures, as well as efforts to increase
awareness about the disease. One key approach is to
implement health education programs that target
both males and females, but with a special focus on
women, who showed a lower level of awareness
about typhoid. These programs should aim to
educate the community about how typhoid is
transmitted, its symptoms, and how to prevent it
through good hygiene and vaccination.

In addition to education, improving access to clean
water and sanitation facilities is crucial for
preventing the spread of typhoid. Typhoid is often
transmitted through contaminated water and food,
so ensuring that the community has access to safe
drinking water and proper sanitation facilities can
help reduce the number of

cases. Public health authorities should work with
local governments and community leaders to
improve water and sanitation infrastructure,
particularly in areas where typhoid is most prevalent.
In 4.5 table vaccination is another important
preventive measure that can help reduce the spread
of typhoid. The low vaccination rates observed in the
study—only 22.5% of males and 20% of females had
been vaccinated—suggest that there is a need for
increased efforts to promote typhoid vaccination in
the community. Public health campaigns that
encourage vaccination and provide easy access to
vaccines can help protect individuals from the
disease and prevent future outbreaks.

Table 4.5
Vaccination Status:
‘Gender HTotal Participants HVaccinated HNot Vaccinated ‘
Males | 80 118(22.50%) 162(77.50%) |
[Females | 40 18(20.00%) 132 (80.00%) |
[Total | 120 126(21.67%) 94 (78.33%) |
Table 4.5

Vaccination status

Female

* Male +Female ¥ Vaccinated ™ Not Vaccinated
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In summery this study provides valuable insights
into the prevalence of typhoid, knowledge about the
disease, and hygiene practices among males and
females in the community. The findings highlight
the urgent need for public health interventions that
focus on increasing awareness, promoting hygiene,
and improving access to clean water and sanitation.
By addressing these key issues, it is possible to reduce
the number of typhoid cases and improve health
outcomes for the entire community. Public health
authorities, healthcare providers, and community
leaders must work together to implement
comprehensive strategies that prevent the spread of
typhoid and protect the health of both males and
females.

DISCUSSION

The research study conducted in Hayatabad, and of
Hayatabad, Peshawar provides significant insights
into the prevalence of typhoid fever, awareness
about the disease, hygiene practices, and vaccination
status among community members. The findings
reveal crucial public health concerns that highlight
the need for comprehensive interventions to control
the spread of typhoid in these areas.

The data clearly show that typhoid is a serious public
health issue affecting a large proportion of the
population, with 68.75% of males and 70% of
females diagnosed with the disease. This high
prevalence in both genders suggests that the disease
is pervasive in the community, likely due to common
environmental risk factors, such as poor water
quality, inadequate sanitation, and contaminated
food sources. Similar research Typhoid fever is a
major public health concern in Ethiopia, where
living conditions are poor, drinking water is
contaminated, and sanitation is inadequate(” .The
near-equal prevalence between males and females
indicates that exposure to the conditions that
facilitate the spread of typhoid is similar for both
groups, underscoring the need for community-wide
interventions that address the root causes of the
disease.

An interesting finding is the discrepancy in
awareness between genders. While 75% of males
were knowledgeable about typhoid, only 45% of
females reported awareness of the disease. This
significant gender gap in knowledge highlights a

critical issue in health education and information
dissemination. Women, despite being slightly more
affected by typhoid than men, appear to have less
access to information regarding the disease’s causes,
symptoms, and prevention methods. This lack of
awareness among women could have serious
implications, as they play a central role in household
health management, food preparation, and
caregiving. Increasing health literacy among females
through targeted education programs is vital to
improving overall community health. These
programs should focus on providing women with
the necessary information and tools to recognize the
symptoms of typhoid and take preventive measures,
such as promoting better hygiene and seeking timely
medical care.

The study also highlights poor hygiene practices as a
key factor contributing to the spread of typhoid. A
study conduct also , the illness is widespread in many
third-world nations, particularly those with
inadequate access to clean water and sanitary
conditions(*. Among the male participants, only
22.5% reported following proper hand hygiene,
while an even lower percentage (20%) of females
practiced good hygiene. The widespread lack of
hygiene adherence among both genders is
concerning, as proper handwashing with soap and
clean water is one of the most effective ways to
prevent the spread of typhoid, which is often
transmitted via the fecal-oral route through
contaminated water or food. These findings point to
the urgent need for hygiene promotion campaigns
that emphasize the importance of handwashing and
safe sanitation practices. Such campaigns should aim
to raise awareness about the critical role hygiene
plays in preventing communicable diseases,
including typhoid, and should be implemented at
both individual and community levels. Additionally,
improving access to clean water and proper
sanitation facilities is essential to enabling people to
adopt and maintain proper hygiene practices.
Vaccination rates in the community were also found
to be extremely low, with only 22.5% of males and
20% of females vaccinated against typhoid. This low
vaccination coverage poses a serious risk for ongoing
transmission of the disease, especially in an area with
such a high prevalence. Vaccination is a proven and
effective method to prevent typhoid, and increasing
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the community’s access to vaccines should be a top
priority. Public health campaigns that encourage
vaccination and dispel myths or misinformation
about vaccines are crucial. Additionally, integrating
vaccination efforts with routine health services and
improving vaccine distribution channels in remote
areas like Hayatabad, and can help increase
coverage.

In summary, the study presents a troubling picture
of the typhoid situation in Hayatabad, Peshawar,
where high prevalence, low awareness, poor hygiene
practices, and inadequate vaccination coverage all
contribute to the continued spread of the disease.
Addressing these challenges requires a multi-
dimensional public health approach. First, there is a
need to enhance community health education,
particularly focusing on increasing awareness among
females, who demonstrated a significant knowledge
gap. Second, promoting hygiene practices through
education and ensuring access to clean water and
sanitation are critical to breaking the cycle of typhoid
transmission.  Finally, expanding vaccination
coverage through targeted campaigns and improved
access will be essential in reducing the overall
burden of typhoid in the community.

By implementing these strategies, the local health
authorities and community leaders can make
significant strides in controlling the spread of
typhoid and improving the health and well-being of
the population in Hayatabad, Peshawar.

CONCLUSION

This research aimed to investigate the prevalence of
typhoid fever in Hayatabad, Peshawar, with a specific
focus on Hayatabad, and . The study found a
significant association between the prevalence of
typhoid and poor hygiene practices, particularly in
the realm of hand hygiene. Out of the 80 male
participants, only 12 (15%) reported practicing
proper hand hygiene, while among the 40 female
participants, only 8 (20%) adhered to adequate
handwashing standards. These figures are alarmingly
low, indicating a substantial gap in basic hygiene
practices, which are essential in controlling the
spread of communicable diseases like typhoid.

The lack of proper hand hygiene is a critical factor
contributing to the spread of typhoid in these
regions. This is compounded by other

environmental and socio-economic factors such as
limited access to clean water, inadequate sanitation
facilities, and low health literacy. The study's
findings align with existing literature, which
consistently points to poor sanitation and hygiene
practices as major drivers of typhoid transmission in
underdeveloped areas.

Furthermore, the prevalence of typhoid in
Hayatabad, Peshawar reflects a broader public health
challenge that necessitates urgent intervention.
Public health education campaigns that focus on the
importance of hand hygiene, safe water
consumption, and proper food handling practices
should be prioritized. Community outreach
programs, particularly in rural and underserved
areas, can raise awareness and encourage behavior
change.

In addition, the study highlights the need for
infrastructural improvements, particularly in terms
of water supply and sanitation. Ensuring access to
clean drinking water and improving waste
management systems are crucial steps in reducing
the risk of typhoid transmission. Immunization
campaigns should also be strengthened, as the
typhoid vaccine remains an effective tool in
preventing outbreaks, especially in high-risk areas.
In conclusion, while this study sheds light on the
prevalence of typhoid and the role of hygiene
practices in its transmission, it also calls for
comprehensive and multifaceted public health
strategies. Future research should focus on exploring
other risk factors, such as food safety and
community-level socio-economic determinants, and
assess the effectiveness of targeted intervention
programs. By addressing both the behavioral and
structural factors contributing to typhoid, a
substantial reduction in disease incidence can be
achieved in Hayatabad, Peshawar and beyond.

REFERENCES

Rahman AM, Ahmad M, Begum RS, Hossain MZ,
Hoque SA, Matin A, Yeasmin L, Manum
MG. Prevalence of typhoid fever among the
children in a semi urban area of Bangladesh.
Journal of Dhaka Medical College.
2011;20(1):36-43.

https://fmhr.net

| Khan et al., 2025 |

Page 1936



Volume 3, Issue 10, 2025

Frontier n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Essa F, Hussain SZ, Batool D, Usman A, Khalid U,
Yaqoob U, Shahzad H. Study of socio-
demographic ~ factors  affecting  the
prevalence of typhoid. morbidity and
mortality. 2019 May;1(2):9.

Ajayi OE, Olukunle OF, Boboye BE. Prevalence of
typhoid fever among different socio-
demographic groups in Ondo State,
Nigeria. Journal of Applied Life Sciences
International. 2015;3(2):89-95.

Nsutebu EF, Martins P, Adiogo D. Prevalence of
typhoid fever in febrile patients with
symptoms  clinically compatible  with
typhoid fever in Cameroon. Tropical
medicine & international health. 2003
Jun;8(6):575-8.

Eba K, Bekele D. Prevalence of typhoid fever and
its risk factors in Lalo Assabi District, West
Wollega, Oromiya, Ethiopia. Journal of
Bacteriology & Parasitology.
2019;10(365):1.

Eba K, Bekele D. Prevalence of typhoid fever and
its risk factors in Lalo Assabi District, West
Wollega, Oromiya, Ethiopia. Journal of
Bacteriology & Parasitology.
2019;10(365):1.

Teferi MY, El-Khatib Z, Alemayehu EA, Adane HT,
Andualem AT, Hailesilassie YA, Kebede
AS, Asamoah BO, Boltena MT, Shargie
MB.  Prevalence and antimicrobial
susceptibility level of typhoid fever in
Ethiopia: A systematic review and meta-
analysis. Preventive medicine reports. 2022
Feb 1;25:101670.

Rahman AM, Ahmad M, Begum RS, Hossain MZ,
Hoque SA, Matin A, Yeasmin L, Manum
MG. Prevalence of typhoid fever among the
children in a semi urban area of Bangladesh.
Journal of Dhaka Medical College.
2011;20(1):36-43.

Habte L, Tadesse E, Ferede G, Amsalu A. Typhoid
fever: clinical presentation and associated
factors in  febrile patients visiting
Shashemene Referral Hospital, southern
Ethiopia. BMC research notes. 2018
Dec;11:1-6.

Marchello CS, Birkhold M, Crump JA.
Complications and mortality of typhoid
fever: a global systematic review and meta-
analysis. Journal of Infection. 2020 Dec
1;81(6):902-10.

Rahman AM, Ahmad M, Begum RS, Hossain MZ,
Hoque SA, Matin A, Yeasmin L, Manum
MG. Prevalence of typhoid fever among the
children in a semi urban area of Bangladesh.
Journal of Dhaka Medical College.
2011;20(1):36-43.

Ayub U, Khattak AA, Saleem A, Javed F, Siddiqui
N, Hussain N, Hayat A. Incidence of
typhoid fever in Islamabad, Pakistan. Am-
Eurasian ] Toxicol Sci. 2015;7(4):220-3.

Khan MN, Shafee M, Hussain K, Samad A, Awan
MA, Manan A, Wadood A. Typhoid fever
in paediatric  patients in = Quetta,
Balochistan, Pakistan. Pakistan journal of
medical sciences. 2013 Jul;29(4):929.Essa,
F., Hussain, S. Z. M., Batool, D., Usman, A.,
Khalid, U., Yaqoob, U., & Shahzad, H.
(2019). Study of socio-demographic factors
affecting the prevalence of
typhoid. morbidity and mortality, 1(2), 9.

Essa F, Hussain SZ, Batool D, Usman A, Khalid U,
Yaqoob U, Shahzad H. Study of socio-
demographic  factors  affecting  the
prevalence of typhoid. morbidity and
mortality. 2019 May; 1(2):9.

Hancuh M. Typhoid fever surveillance, incidence
estimates, and progress toward typhoid
conjugate vaccine introduction—worldwide,
2018-2022. MMWR. Morbidity and
mortality weekly report. 2023;72.

Rasul F, Sughra K, Mushtaq A, Zeeshan N,
Mehmood S, Rashid U. Surveillance report
on typhoid fever epidemiology and risk
factor assessment in district Gujrat, Punjab,
Pakistan. Biomedical Research. 2017 Jan
1;28(8):1-6.

Essa F, Hussain SZ, Batool D, Usman A, Khalid U,
Yaqoob U, Shahzad H. Study of socio-
demographic  factors  affecting  the
prevalence of typhoid. morbidity and
mortality. 2019 May;1(2):9.

https://fmhr.net

| Khan et al., 2025 |

Page 1937



Volume 3, Issue 10, 2025

Frontier n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Tharwani ZH, Kumar P, Salman Y, Islam Z, Ahmad
S, Essar MY. Typhoid in Pakistan:
Challenges, efforts, and recommendations.
Infection and Drug Resistance. 2022 Jan
1:2523-7.

Bhutta ZA. Current concepts in the diagnosis and
treatment of typhoid fever. Bmj. 2006 Jul
6;333(7558):78-82.

Abioye ]JO, Salome B, Adogo LY. Prevalence of
Salmonella typhi Infection in Karu local
government area of Nasarawa State, Nigeria.
J. Adv. Microbiol. 2017;6(2):1-8.

Sharma ], Malakar M. Distribution of Typhoid
fever in different rural and urban areas of
Lakhimpur District of Assam. International
journal of research and development of
health. 2013;1(3):109-4.

Srikantiah P, Girgis FY, Luby SP, Jennings G,
Wasfy MO, Crump JA, Hoekstra RM,
Anwer M, Mahoney FJ. Population-based
surveillance of typhoid fever in Egypt.
American Journal of Tropical Medicine and
Hygiene. 2006 Jan 1;74(1):114-9.

Rasul F, Sughra K, Mushtaq A, Zeeshan N,
Mehmood S, Rashid U. Surveillance report
on typhoid fever epidemiology and risk
factor assessment in district Gujrat, Punjab,
Pakistan. Biomedical Research. 2017 Jan
1;28(8):1-6.

Sanhueza Palma NC, Farias Molina S, Calzadilla
Riveras ], Hermoso A. Typhoid fever: case
report and literature review. Medwave. 2016
Jun 21;16(05).

Ayub U, Khattak AA, Saleem A, Javed F, Siddiqui
N, Hussain N, Hayat A. Incidence of
typhoid fever in Islamabad, Pakistan. Am-
Eurasian ] Toxicol Sci. 2015;7(4):220-3.

Tharwani ZH, Kumar P, Salman Y, Islam Z, Ahmad
S, Essar MY. Typhoid in Pakistan:
Challenges, efforts, and recommendations.

Infection and Drug Resistance. 2022 Jan
1:2523-7.

Fatima M, Kumar S, Hussain M, Memon NM,
Vighio A, Syed MA, Chaudhry A, Hussain
Z, Baig ZI, Baig MA, Asghar R]. Morbidity
and mortality associated with typhoid fever
among hospitalized patients in Hyderabad
district, Pakistan, 2017-2018: retrospective
record review. JMIR Public Health and
Surveillance. 2021 May 17;7(5):e27268.

Hussain K, Taj MK, Ishaque SM, Ahmed Z, Arif S,
Muhammad G, Taj I, Rafeeq M, Ahmed A,
Ajaz-ul-Haq MM, Mustafa MZ.
Seroprevalence of typhoid fever in children
of different ethnic groups of balochistan. Int
J Pharm Sci Res. 2017 Oct 1;8(10):1000-5.

Saeed N, Usman M, Khan EA. An overview of
extensively drugresistant Salmonella Typhi
from a tertiary care hospital in Pakistan.
Cureus. 2019 Sep;11(9).

Carey ME, Dyson ZA, Ingle DJ, Amir A, Aworh
MK, Chattaway MA, Chew KL, Crump JA,
Feasey NA, Howden BP, Keddy KH. Global
diversity and antimicrobial resistance of
typhoid fever pathogens: Insights from a
meta-analysis of 13,000 Salmonella Typhi
genomes. Elife. 2023 Sep 12;12:e85867.

Hancuh M. Typhoid fever surveillance, incidence
estimates, and progress toward typhoid
conjugate vaccine introduction—worldwide,
2018-2022. MMWR. Morbidity and
mortality weekly report. 2023;72.

Marks F, Im ], Park SE, Pak GD, Jeon HJ, Nana LR,
Phoba MF, Mbuyi-Kalonji L, Mogeni OD,
Yeshitela B, Panzner U. Incidence of
typhoid fever in Burkina Faso, Democratic
Republic of the Congo, Ethiopia, Ghana,
Madagascar, and Nigeria (the Severe
Typhoid in Africa programme): a
population-based study. The Lancet Global
Health. 2024 Apr 1;12(4):e599-610.

Posen HJ, Wong W, Farrar DS, Campigotto A,
Chan T, Barker KR, Hagmann SH, Ryan
ET, LaRocque RC, Earl AM, Worby C]J.
Travel-associated extensively drugresistant
typhoid fever: a case series to inform
management in non-endemic regions.
Journal of Travel Medicine. 2023
Jan;30(1):taac086.

https://fmhr.net

| Khan et al., 2025 |

Page 1938



Volume 3, Issue 10, 2025

Frontier «n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Siddique A, Bilal M, Ali M, Ali TW, Tanvir F, Riaz
HF, Nawaz A, Zafar ], Nawaz Y, Parveen10
N. HEMATOLOGICAL VARIATIONS

AND ASSESSMENT OF
SOCIOECONOMIC STATUS IN
HUMAN TYPHOID PATIENTS.

Geteneh A, Tadesse S, Biset S, Girma L, Fissiha P.
Rapid stool antigenic test for typhoid fev er
among suspected cases, Northeast, Ethiopia.
Scientific Reports. 2023 Jan 12;13(1):649.

Marks F, Im ], Park SE, Pak GD, Jeon HJ, Nana LR,
Phoba MF, Mbuyi-Kalonji L, Mogeni OD,
Yeshitela B, Panzner U. Incidence of
typhoid fever in Burkina Faso, Democratic
Republic of the Congo, Ethiopia, Ghana,
Madagascar, and Nigeria (the Severe
Typhoid in Africa programme): a
population-based study. The Lancet Global
Health. 2024 Apr 1;12(4):599-610.

Olowolafe TA, Agosile OF, Akinpelu AO,
Aderinto N, Wada OZ, Olawade DB.
Malaria and typhoid fever co-infection: a
retrospective analysis of University Hospital
records in Nigeria. Malaria Journal. 2024 Jul
24;23(1):220.

Adamu E, Chingtok T], Ombugadu R], Yako AB.
Serological Study of Typhoid Fever among
Patients  Attending Nasarawa  State
University Clinic Keffi, Nigeria. European
Journal of Medical and Health Sciences.
2024 Jul 19;6(4):38-43.

Appiah GD, Le P, Prentice-Mott G, Bias M, Pratt
C, Matar GM, Pindyck T, Abou Fayad A,
Kim S, Mintz ED. Typhoid Fever in the
Eastern  Mediterranean  Region: A
Systematic ~ Review, 1990-2021. The
American Journal of Tropical Medicine and
Hygiene. 2023 Feb;108(2):285.

Uzzell CB, Abraham D, Rigby ], Troman CM, Nair
S, Elviss N, Kathiresan L, Srinivasan R,
Balaji V, Zhou NA, Meschke ]S.
Environmental surveillance for Salmonella
Typhi and its association with typhoid fever
incidence in India and Malawi. The Journal
of Infectious Diseases. 2024 Apr
15;229(4):979-81.

Ooms D, de Vries A, Koedijk FD, Generaal E,
Friesema IH, Rouvroye M, van Lelyveld SF,
van den Beld M], Notermans DW, van
Schelven P, van den Brink JF. Large
outbreak of typhoid fever on a river cruise
ship used as accommodation for asylum
seekers, the Netherlands, 2022.
Eurosurveillance. 2024 Feb
1;29(5):2300211.

Raheem H. Estimation of Typhoid Fever Between
Healthy Students of Wasit University.
Wasit Journal for Pure sciences. 2024 Jun
30;3(2):315-8.

Hechaichi A, Bouguerra H, Letaief H, Safer M,
Missaoui L, Cherif A, Farah S, Jabrane H,
Atawa T, Yahia H, Hamdouni H. Outbreak
investigation of typhoid fever in the district
of Gabes, South of Tunisia. Epidemiologia.
2023 Jun 23;4(3):223-34.

Hechaichi A, Bouguerra H, Letaief H, Safer M,
Missaoui L, Cherif A, Farah S, Jabrane H,
Atawa T, Yahia H, Hamdouni H. Outbreak
investigation of typhoid fever in the district
of Gabes, South of Tunisia. Epidemiologia.
2023 Jun 23;4(3):223-34.

Irfan B. Extensive drugresistant typhoid fever
prevention and management in Pakistan: a
challenge to public health. University of
Michigan Undergraduate Research Journal.
2024 Mar 8;17.

Salman Y, Asim H, Hashmi N, Islam Z, Essar MY,
Haque MA. Typhoid in Bangladesh:
Challenges, efforts, and recommendations.
Annals of Medicine and Surgery. 2022 Aug
1;80:104261.

Sajib MS, Tanmoy AM, Hooda Y, Rahman H,
Munira SJ, Sarkar A, Das D, Rahman MA,
Islam N, Shahidullah M, Amin MR. Trends
in antimicrobial resistance = amongst
Salmonella  Paratyphi A isolates in
Bangladesh: 1999-2021. PLOS Neglected
Tropical Diseases. 2023 Nov
8;17(11):e0011723.

Alalhareth FK, Alharbi MH, Ibrahim MA.
Modeling  Typhoid Fever Dynamics:
Stability Analysis and Periodic Solutions in
Epidemic Model with Partial Susceptibility.
Mathematics. 2023 Aug 29;11(17):3713.

https://fmhr.net

| Khan et al., 2025 |

Page 1939



Volume 3, Issue 10, 2025

Frontier n

Medical & Health
Research

ISSN: (e) 3007-1607 (p) 3007-1593

Tahir M], Zaman M, Saffi ], Asghar MS, Tariq W,
Ahmed F, Islam R, Farooqui US, Ullah I,
Saqglain M, Ullah K. Knowledge, attitudes,
and practices of the general population of
Pakistan regarding typhoid conjugate
vaccine: findings of a cross-sectional study.
Frontiers in Public Health. 2023 Jun
2;11:1151936.

Tahir M], Zaman M, Saffi ], Asghar MS, Tariq W,
Ahmed F, Islam R, Farooqui US, Ullah I,
Saqglain M, Ullah K. Knowledge, attitudes,
and practices of the general population of
Pakistan regarding typhoid conjugate
vaccine: findings of a cross-sectional study.
Frontiers in Public Health. 2023 Jun
2;11:1151936.

Irfan B. Extensive drugresistant typhoid fever
prevention and management in Pakistan: a
challenge to public health. University of
Michigan Undergraduate Research Journal.
2024 Mar 8;17.

Qureshi S, Maria N, Chawla T, Igbal ], Kazi AM,
Adnan M, Hotwani A, Rahman N, Sadiq
MW, Charles R, Baker S. The frequency
and associated factors of typhoid carriage in
patients undergoing cholecystectomy for
gallbladder disease in Pakistan: A cross-
sectional study. PLOS Neglected Tropical
Diseases. 2024 Jun 12;18(6):e0011775.

Ahmad M, Saeed M, Rasheed F, Rasool MH, Jamil
I, Saba N, Wazeer A, Qasim Z, Khurshid M.
Typhoid  Fever:  Pakistan's  Unique
Challenges and Pragmatic  Solutions.
Journal of Islamabad Medical & Dental
College. 2024 Apr 2;13(1):151-61.

Irfan B. Extensive drugresistant typhoid fever
prevention and management in Pakistan: a
challenge to public health. University of
Michigan Undergraduate Research Journal.
2024 Mar 8;17.

Batool R, Qamar ZH, Salam RA, Yousafzai MT,
Ashorn P, Qamar FN. Efficacy of typhoid
vaccines against culture-confirmed
Salmonella Typhi in typhoid endemic
countries: a systematic review and meta-
analysis. The Lancet Global Health. 2024
Apr 1;12(4):e589-98.

https://fmhr.net | Khan et al., 2025 | Page 1940



