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ORIGINAL ARTICLE ABSTRACT

Background: Typhoid fever, caused by Salmonella Typhi, is a major public health
challenge in Pakistan, predominantly due to inadequate sanitation and contaminated
food and water. While significant strides have been made in disease surveillance and
hygiene promotion, gaps persist in public knowledge, attitude and practice (KAP)
regarding its prevention and management.

Objective: The study aimed to assess the knowledge, attitude and practices about
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Food safety; Methods: A community-based cross-sectional study was conducted from September to
Knowledge; December 2020, involving 283 participants aged 15 and above. Data were collected
Hygiene practices; through structured questionnaires encompassing socio-demographics, knowledge,
Pakistan; attitude and hygiene practices. Statistical analyses were performed using SPSS to
Typhoid. identify correlations between variables.

Results: Most respondents (93.3%) were aware of typhoid fever, yet only 63.3%
understood its transmission routes. Hygiene practices were high, with 94.7%
acknowledging the role of handwashing in food safety. However, gaps were noted in
food handling behaviors, such as sanitizer usage (35.7%). Positive attitudes toward
prevention were reflected by 92.2% of participants emphasizing proper cooking
methods. Statistical analysis highlighted significant associations between hygiene
practices and disease prevention.

Conclusion: Despite high awareness and generally positive attitudes, inconsistencies in
preventive practices underscore the need for enhanced public health education focusing
on proper hygiene and food safety. Strengthening surveillance and targeted
interventions could further reduce the burden of typhoid fever in Pakistan.
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Introduction

Typhoid fever, a severe epidemic associated with fever,
is caused by Salmonella enterica serovar Typhi, a gram-

of water supplies. Despite the introduction of hygiene
education programs and hand-washing facilities to
control the spread, the infection continues to persist [1].

negative bacterium. This pathogen invades the body and
colonizes macrophages in the reticuloendothelial system,
starting from the small intestines and entering the
bloodstream. Infection generally occurs through the
ingestion of contaminated food or water, often
originating from poor hygiene or bacterial contamination

Typhoid fever remains widespread, affecting both
developed and developing nations. The evolving nature
of infectious strains, influenced by socio-economic and
environmental factors, places significant strain on public
health [2]. Measuring the prevalence of typhoid fever in
young children is crucial for determining the appropriate
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immunization schedules and vaccine options for public
health initiatives. Hospital-based studies suggest that
children under five may not require the typhoid vaccine,
but this viewpoint should be revisited through
community-based clinical trials [3].

Globally, typhoid fever remains a major health burden,
with an estimated 16 million infections and 600,000
deaths annually. However, the true extent of the disease
burden is not fully understood in many countries due to
limited resources. The original global burden estimates,
published in 1986, had several limitations, including the
exclusion of data from China and a lack of details on the
methodology used [4]. Advances in surveillance,
improvements in water and sanitation, and a better
understanding of the disease's age distribution have
made it possible to refine these estimates. Contemporary
approaches to measuring disease burden, including
population-based studies and vaccine research, offer a
more accurate picture of typhoid fever’s global impact
[5][6]. The Global Burden of Disease (GBD) 2017
report highlighted the importance of evaluating typhoid
fever’s geographical spread and impact, providing
updated estimates to better inform global public health
strategies.

A series of studies have highlighted varying levels of
knowledge, attitudes, and practices regarding typhoid
fever in different communities. In a Burundian refugee
camp, Nahimna et al. found that while over half of
respondents had heard of typhoid fever, knowledge
about transmission and prevention was low, with only
34.6% and 38.6% knowing how the disease spreads and
how to prevent it [1]. This study aims to assess the
community's awareness and behaviors surrounding
typhoid fever in Rawalpindi and Islamabad, which will
help identify gaps in knowledge and hygiene practices.
The findings will inform targeted interventions and
public health strategies to reduce the burden of typhoid
fever in these cities.

Methods

The selected region for this survey includes the twin
cities of Pakistan, Rawalpindi and Islamabad, along with
their surrounding districts. Rawalpindi, located at
latitude 33.626057 and longitude 73.071442, lies at an
altitude of 508 meters, making it the largest city in
northern Pakistan. It is a bustling metropolis situated
near Islamabad, forming part of the Islamabad-
Rawalpindi metropolitan area. Islamabad, on the other
hand, is situated at 33.43°N and 73.04°E at the northern
edge of the Pothohar Plateau, with the Margalla Hills

rising in the background. Its elevation is 540 meters.
These cities are highly developed and densely populated,
with diverse ethnic groups, including Punjabis, Pathans,
Sindhis, and many others. The general public targeted in
this study comprises both urban and rural populations
from these cities and their nearby villages. The rural
population tends to consume home-cooked food but
often neglects proper hygiene practices, whereas the
urban population is more inclined to buy ready-to-eat
food. However, poor sanitation and hygiene practices
contribute significantly to the prevalence of typhoid
fever in the region.

The study was conducted over a four-month period,
from September to December 2020, to gather data on the
prevalence of typhoid fever and the associated risk
factors. The study adopted a community-based cross-
sectional design to assess the knowledge, attitudes, and
practices (KAP) related to typhoid fever among residents
of these areas. The data collection method involved face-
to-face interviews and an online survey, using a
structured and pretested questionnaire. The questionnaire
focused on a range of topics, including respondents'
knowledge of typhoid fever, their attitudes towards
prevention and treatment, and their hygiene practices.
Both qualitative and quantitative data were collected to
assess the public's awareness and practices, as detailed in
previous studies [1].

A total of 283 questionnaires were completed, with
participants aged 15 years and above from Rawalpindi
and Islamabad, as well as their respective districts. The
study collected anonymous responses from a diverse
demographic, capturing various socio-economic factors.
The questionnaire was designed to gather data on socio-
demographic characteristics, as well as participants'
knowledge of typhoid fever, attitudes towards
prevention and treatment, and their practices,
particularly in relation to hand washing and the use of
sanitation facilities. In total, the questionnaire comprised
72 questions, including 17 questions on knowledge, 23
guestions on attitudes, 21 questions on practices, and 11
guestions on socio-demographic characteristics.

Data analysis was conducted using MS Excel, and
frequencies were calculated to interpret the results. Chi-
square analysis (¥2) was performed using SPSS software
to evaluate the relationship between independent
variables, such as age, gender, occupation, and ethnicity,
and the dependent variables, including knowledge,
attitude, and practices related to typhoid fever. The study
aimed to identify the factors associated with the spread
of typhoid fever, focusing on how well individuals
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understood the disease and whether they engaged in
preventive measures such as hand washing and using
sanitary facilities. The study variables included both
independent variables (e.g., gender, age, income) and
dependent variables (e.g., knowledge about typhoid
fever, attitudes towards exposure, and practices related
to prevention).

Results

Sociodemographic background of study population: The
study involved 283 participants from the twin cities of
Pakistan, targeting the general population with a wide
age range (15 to above 55 years). Among the
respondents, 61.8% were female and 38.2% were male.
The majority of participants were Punjabi (51.2%), with
others from diverse ethnic backgrounds, including
Pathan, Kashmiri, and Urdu-speaking groups. The
sample was highly educated, with 50.7% having a
bachelor’s degree. Most participants were married
(100%) and lived in urban areas (87.6%). The largest
occupational group was from office-based jobs (27.2%),
while a significant portion (69.9%) worked in various
other fields. Income levels varied, with 56.2% earning
above 30,000 PKR monthly, and most were employed as
civilians (88%).

Knowledge about typhoid fever: The survey revealed
high awareness of typhoid fever, with 93.3% of
respondents having heard of the disease. However,
knowledge about its transmission was less
comprehensive, as only 63.3% were aware that it spreads
through contamination. Antibiotic use was varied, with
most knowing that Azithromycin is used, while a
substantial portion was unsure. Water quality was also a
concern, with 93.6% of respondents acknowledging its
impact on health, and 58.3% preferred combination
antibiotic therapy for typhoid fever. The knowledge
regarding transmission through food was mixed, and
most participants understood the importance of hygiene
practices, such as hand washing before meals, in
preventing food contamination.

Attitude towards typhoid fever: The attitude of
participants  towards managing typhoid  fever
demonstrated that 91.5% routinely measured body
temperature using a thermometer during a fever
examination, and 64.3% regularly checked pulse rates.
Hygiene practices were well-regarded, with 93.6%
ensuring their knives were clean before and after use,
and 92.2% believing that well-cooked food is safe from

contamination. While 45.2% considered abdominal
inspection necessary for diagnosing typhoid, a large
majority (94.7%) understood the importance of washing
hands to reduce food contamination risk. Knowledge
about salmonella and the role of freezing in Killing
bacteria was present in a significant portion of
respondents, indicating generally positive attitudes
toward preventing foodborne illnesses.

Table 1: Frequency of socio-demographic features

Tariq et al. Chron Biomed Sci 2025

Variables n %
<25 199 70.3
Age (years) 26-55 72 25.5
>55 12 4.2
Gender Female 175 61.8
Male 108 38.2
Punjabi 145 51.2
Sindhi 1 0.4
.. Pathan 24 8.5
Ethnicity Urdu Speaking 61 215
Kashmiri 33 11.7
Others 19 6.7
Religion Muslim _ 283 100.0
Non-Muslim 0 0
Married 64 22.6
. Single 218 77.0
Married Status Separated 0 0
Divorced 1 0.4
Office 74 27.2
Restaurant 3 1.1
. Banquet Hall 5 1.8
Occupation Bar 0 0
Bakery 0 0
Others 190 69.9
Residence Urban 248 87.6
Rural 35 12.4
Less than 5 76 26.9
Family Size 5-10 188 66.4
More than 10 19 6.7
< 10,000 45 15.9
Monthly Income 10,000-20,000 37 13.1
(PKR) 21,000-30,000 42 14.8
> 30,000 159 56.2
Non 12 4.4
Middle/Elementary 2 0.7
Matriculation 14 5.1
Education Intermediate 59 21.7
Bachelors 138 50.7
Masters 43 15.8
Ph.D. 4 15
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Table 1: Knowledge about typhoid fever among respondents

Variables Response n %
. Yes 264 933
?
Heard about typhoid fever? No 19 6.7
Health workers 32 113
Source of information about typhoid fever? Media 195 68.9
Community meeting 56 19.8
. . . Yes 179 63.3
?
Knowledge of how typhoid fever is transmitted? No 104 367
R S . Yes 165 58.3
?
Do you prefer to use combination of antibiotic in typhoid fever No 118 417
. . . Yes 261 922
?
Seeks medical assistance when sick No > 78
Water guard 37 131
. . . . Boiling 189 66.8
?
Which type of water is preferred during typhoid fever? Aqua tablets > 78
None 35 124
Yes 265 93.6
Do you think quality of water can affect health? No 9 3.2
I don’t know 9 3.2
Yes 213  75.3
Do you think the water you use is safe for drinking? No 34 120
I don’t know 36 127
. . . Yes 166 58.7
?
Do you think typhoid fever can be transmitted by food* No 117 413
Washing hands before work reduce the risk of food contamination? \N(ES 21658 954 '37
Yes 159 56.2
Drinking at the work place increase the risk of food contamination? No 53 187
I don’t know 71 251
Yes 89 314
Typhoid fever can be transferred from person to person? No 128 452
I don’t know 66  23.3
Yes 178 629
Washing utensils with detergent leaves them free of contamination? No 32 113
I don’t know 73  25.8
. Yes 183 64.7
- ?

Salmonella is among the food-borne pathogens? No 100 353
Yes 94 332
Freezing kills all the bacteria that may cause food-borne illness (typhoid fever) No 55 194
I don’t know 134 473

Table 1 shows various food handling practices that
influence the risk of typhoid fever. A majority of
respondents were aware of the importance of thorough
cooking (78.8%), proper hand hygiene (90.5%), and
wearing protective gear such as masks (75.3%) and
gloves (85.5%) to reduce contamination. However,
knowledge about hand washing before handling food
was less common, with 66.1% unaware of its link to
preventing typhoid. Statistical analysis revealed

significant associations between practices such as
washing hands, wearing appropriate clothing, and the
prevention of foodborne diseases, with p-values
indicating strong correlations in most cases.
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Table 3: Attitude towards typhoid fever among respondents

Variables Response n %
Do you measure temperature with thermometer during exam of fever patient? \N(gs 225;3 981'55
. . Yes 182 64.3
?
Do you count pulse rate of fever patient routinely? No 101 357
. . Yes 174 61.5
?
Beards could contaminate food with foodborne pathogens® No 109 385
. Yes 174 61.5
?
Do you have separate cutting boards for raw food and for cooked food~ No 109 385
Do you have ensured that your knives are clean before and after usage? \N(gs 21685 963f
. . . . Yes 128 45.2
2
Do you inspect abdomen to find rose spots in a suspected patient No 155 548
. . Yes 261 92.2
- 2
Well-cooked food is free of contamination? No 22 78
. . . . Yes 249 87.9
Perceived typhoid as a serious disease No 34 120
. . . Yes 96 33.9
Washing hands before handling food leads to typhoid No 187 661
Raw and cooked foods should be stored separately to reduce the risk of food Yes 255 90.1
contamination? No 28 9.9
. . Yes 223 78.8
Cooking food thoroughly can prevent typhoid fever No 60 212
Yes 151 53.3
Appropriate water storage can prevent typhoid fever No 10 35
May be 122 43.1
S Open container 54 19.1
?
Where do you store drinking water Closed container 259 80.9
Yes 53 18.7
Do you think of relative Brady/tachycardia in a fever patient? No 52 18.3
May be 178 62.9
Yes 46 16.3
Do you palpate abdomen to note caecal gurgling in a suspected typhoid patient? No 45 159
May be 192 67.8
Wearing caps and adequate clothing is an important practice to reduce the risk of food  Yes 208 735
contamination No 75  26.5
Wearing mask is an important practice to reduce the risk of food contamination \N(gs 27103 ;i?
. . Yes 256 90.5
- 2
Proper hand hygiene can prevent food-borne diseases? No 27 95
Wearing gloves is an important practice to reduce the risk of food contamination? \N(gs 2;112 ?ig
Long and finger painted nails could contaminate food with food-borne pathogens? \N(ce)s 2303 ?ii
It is necessary to check the temperature of refrigerators/freezers periodically to reduce  True 226 79.9
the risk of food contamination False 57 20.1
Yes 251 88.7
The health status of workers should be evaluated before employment No 32 1.3
L . . e Yes 237 83.7
Safe food handling is an important part of my job responsibilities No 16 163
Tariq et al. Chron Biomed Sci 2025 Vol. 2 No. 1 Article ID 40 50f9



Table 4: Practices towards typhoid fever among respondents

Variables Response n %
. Always 192 67.8
Do you wash hands before eating? Most of the time o1 322
. Always 274  96.8
Do you wash hands after toilet? Most of the time 9 30
Yes 148  52.3
Do you work when you have cold? No 135 477
. 4.7
Do you clean food contacts surfaces before and after preparing food? \N(gs 21658 95 3
. . Yes 60 21.2
Do you drink raw milk? No 293 788
Yes 30 10.6
Do you eat half cooked meat? No 210 74.2
May be 43 15.2
Yes 130 45.9
Do you usually have ready-to eat -food? No 76 26.8
May be 77 27.2
Prepared yourself 154 544
?
Do you prepare food yourself or have ready to eat food* Ready to eat 129 456
Well 42 14.8
. . L Water reservoir 30 10.5
What is the main source of drinking water? Filter water 165 583
Boiled water 46 16.3
Well water 95 33.6
What are the main water sources for domestic use? Municipal water 97 34.3
Borehole water 91 32.2
Yes 130 45.9
Do you have half cooked egg? No 104  36.7
May be 49 17.3
. . . Yes 101 357
Do you use the sanitizer when washing fruits? No 182 643
. A4
Do you properly clean the food storage areas before storing new products? \N(gs 22576 8995
.. . . . Yes 172 60.7
Do you use the sanitizer when washing service utensils? No 111 392
Yes 31 10.9
Do you wear nail polish when handling food? No 193 68.2
May be 59 20.8
. Yes 206 728
Do you eat or drink at your work place? No 77 572
. Yes 226  79.8
Do you wash your hands properly before or after using gloves? No 57 201
o Yes 174 61.5
Do you wear a mask when you distributed unwrapped food? No 109 385
Yes 112 39.6
Do you prepare meal in advance? No 75 26.5
May be 96 33.9
. o Yes 188 66.4
Do you use gloves during the distribution of unpacked food? No 95 336
Tariq et al. Chron Biomed Sci 2025 Vol. 2 No. 1 Article ID 40 6 of 9



Table 2 examines participants' actual practices related to
typhoid fever prevention. A high percentage of
respondents (96.8%) washed their hands after using the
toilet, while 67.8% washed hands before eating.
However, fewer respondents adhered to proper hygiene
practices like using sanitizer when washing fruits
(35.7%) or eating half-cooked food (10.6%). A majority
(94.7%) cleaned food contact surfaces before and after
preparation, and 21.2% drank raw milk, indicating
differing levels of hygiene practices among respondents.
Statistical analysis found significant associations with
practices such as handwashing and the use of sanitizers,
although some practices, such as drinking raw milk or
eating half-cooked meat, were more variable.

Table 3 explores respondents' attitudes towards typhoid
fever and food safety. A significant portion of
participants understood the importance of temperature
measurements and cleanliness in preventing typhoid
fever, such as using separate cutting boards for raw and
cooked foods (61.5%) and wearing appropriate clothing
(73.5%). The majority perceived typhoid as a serious
disease (87.9%) and were aware of preventive measures
like cooking food thoroughly (78.8%). Statistical tests
confirmed significant relationships between attitudes
about hygiene practices and foodborne disease
prevention, such as washing hands before handling food
(p=0.004) and ensuring workers' health status is
evaluated (p<0.00001).

Finally, Table 4 assesses the relationship between
knowledge and actual practices in typhoid prevention.
Most respondents regularly washed hands before eating
(67.8%) and after using the toilet (96.8%), with
significant associations between these practices and the
prevention of foodborne diseases. However, attitudes
toward handling raw food, such as eating half-cooked
meat or drinking raw milk, were less consistent, with a
notable proportion (21.2%) consuming raw milk.
Statistical analysis revealed that practices like wearing
gloves (66.4%) and masks (61.5%) were common, and
knowledge of using sanitizers was linked to safer food
handling.

Despite some variation, the data emphasizes the
importance of safe food practices and the link between
knowledge and behavior.

Discussion

Typhoid fever, caused by the Salmonella typhi bacteria,
is a potentially life-threatening disease primarily
transmitted through contaminated food and water. In
developing nations like Pakistan, typhoid fever remains

a significant public health issue. In Pakistan, the high
prevalence of typhoid fever is likely linked to factors
such as illiteracy, poverty, overcrowding, inadequate
sanitation, and insufficient access to clean drinking
water [7]. While environmental factors are typically
linked to the disease, the higher prevalence in younger
individuals may be related to immunological factors
rather than environmental causes. As children grow,
their exposure to S. typhi may result in lower incidence,
but the immune mechanisms involved are not well
understood. Additionally, poor hygiene and housing
conditions have been suggested as household factors that
increase the risk of typhoid fever, although no
statistically significant associations were found for other
household variables, except for population density [8].
Pakistan, with a population of around 210 million
people, faces challenges due to its low socio-economic
status and high population density, particularly in rural
and overcrowded urban areas with inadequate sanitation.
Research on KAP regarding typhoid fever in Pakistan’s
twin cities has been minimal, and this study aims to
assess the prevalence of typhoid fever and conduct a
KAP analysis.

In the study, various socio-demographic factors were
considered, including age, gender, religion, ethnicity,
education, marital status, occupation, and income, all of
which had a significant impact on the spread of typhoid
fever in Pakistan’s twin cities. Age was found to be a
contributing factor in the overall models for determining
knowledge and perceptions about typhoid fever. The
findings showed that most participants (70.0%) were
between the ages of 15-25, similar to findings in
Ethiopia, where 72.6% of participants were aged 17-22
[9]. The majority of participants (61.8%) were female,
which aligns with similar research in Malaysia [10],
where 75.5% of participants were female. Conversely, a
study in Fiji [11] reported a lower frequency of males
(49%).

Regarding marital status, only 22.6% of participants
were married, while previous studies in Ghana [12]
reported a higher percentage of married participants
(68.5%). Knowledge of typhoid fever varied according
to educational background, with individuals holding a
graduate degree demonstrating greater awareness.
However, education played a crucial role in the
prevention and control of typhoid fever.

Concerning knowledge about typhoid fever, the study
revealed that 93.3% of respondents were aware of the
disease, similar to findings in Lagos, Nigeria [13], where
90% had heard of typhoid fever. The majority of
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participants expressed a willingness to seek medical help
when sick [1]. In terms of food contamination, 56.2% of
participants believed that drinking at the workplace
increased the risk of contamination, aligning with
findings from Bangladesh, where 61% thought the same.
While most participants understood that typhoid fever
could be transmitted through contaminated food
(58.7%), knowledge on transmission methods was still
incomplete [14].

Regarding attitudes toward typhoid fever, the study
showed that 83.7% of participants agreed that safe food
handling was a crucial part of their job, similar to
findings in Malaysia, where 81.5% agreed [15].
Additionally, 91.5% of participants used a thermometer
to measure the temperature of fever patients, higher than
the 55.9% observed in India [16]. Although the overall
attitude towards typhoid fever was positive, with high
prevention practices, the use of home remedies was
lower than expected. Further education on the disease
and its transmission is necessary, along with guidance on
effective prevention methods.

In terms of practices, the study found that 62.8% of
participants always washed their hands before eating,
and 32.2% washed their hands most of the time. This
contrasts with a study in Uganda [17], where 90.7% of
participants reported washing their hands before eating
to prevent typhoid fever. Regarding work during illness,
52.3% of participants continued working while sick,
which differs from a study in India [18], where 63.3% of
participants worked despite having a cold. The majority
of participants (96.8%) reported washing their hands
after using the toilet, consistent with findings in South
Africa [19]. The majority of respondents also washed
fruits before eating them, citing the removal of bacteria
and dirt as reasons for doing so. The study also found
that 14.8% of participants were aware that wells are a
primary source of drinking water, while 58.3% knew
that filtered water was the main source, in contrast to
findings in Congo [20], where fewer participants were
aware that wells are a key source of drinking water.

Conclusion

The study found that knowledge about typhoid fever was
high, attitudes were positive, and practices were
moderate among participants. Given the emerging trend
of typhoid fever in Pakistan, it is crucial to increase
awareness and conduct comprehensive surveillance to
control the disease’s spread. Further research is
necessary to explore typhoid fever in more detail, both in
the study area and in other regions of Pakistan.
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