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Abstract: The principal cause of early death throughout the world is cardiovascular diseases (CVDs). It has been found that, in
young adults, high blood pressure (BP) is considered a significant public health concern, with approximately 26.4% of global
prevalence. A diet containing junk food is the preliminary cause of obesity, which leads to hypertension and other cardiovascular
diseases in adults. The risk factors are prevailing at an alarming rate and have affected university students' physical and mental
health. Moreover, these health concerns have caused low productivity among students as well. This problem has not been studied
and analyzed in sufficient profundity. This cross-sectional and correlational study investigated the relationship between fast food
consumption, obesity, and hypertension among university students. This cross-sectional study was conducted on a sample size of
three hundred participants aged twenty-five to forty. To calculate the BMI, the weight and height of the participants were measured,
along with the measurements of their systolic and diastolic blood pressure and age, through standard tools and procedures. Their
dietary intake was assessed using a questionnaire of food intake that records a 168-hour food intake. The study results revealed
that significant positive correlations of high strength between fast food consumption and obesity were found using Spearman rank
order correlations (rs = 0.81) and moderate strength of positive correlation between frequent fast-food consumption and
hypertension (rs = 0.58). The resultant conclusion of the study shows that junk food is strongly linked with obesity and

prehypertension. The findings of the study can reduce the prevalence of obesity and hypertension.
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Introduction

One of the most persistent health concerns today is obesity,
which is prevailing at an alarming rate. Obesity is a complex
disease, involving an excess amount of body fat. The body
mass index (BMI) ranging from 25 to 29.9 is said to be
overweight and over 30 is considered obese. Obesity is a
severe health problem that increases the risk of various other
health concerns, such as cardiovascular disease, high blood
pressure, hypertension, and diabetes. Overweight obesity is
widespread among 55% of the adult population in the US.
National estimates have shown a prevalence of 40% among
adults in Pakistan (Ahmad, Alasmari, Alnomsi, & Alshehri,
2018).

University students stay busy studying for several hours a
day, and almost 80% do some job to meet their academic
expenses. Many university students are also married as well
and thus have to work more for their family needs. Fast food
consumption is increasing because these individuals have
less time to prepare healthy meals at their homes. Frequent
consumption and ever-increasing demand for fast food
amplified the expansion of fast-food restaurant chains.
(Tavares, Fonseca, Rosa, & Yokoo, 2012)

To determine an individual’s weight problems, their body
mass index (BMI) is used. Which is computed by
dividing the weight (kg) by the square of the height. This
study used the BMI to determine whether a person is
overweight or obese. An individual is said to be overweight

or obese when his BMI ranges from 25 to 29.9 or greater or
equal to 30, respectively. The overall pervasiveness of
obesity is alarming, surpassing 35% in most gender and age
groups in the United States (Ardissino et al., 2019).
Hypertension is another name for high blood pressure. The
blood flowing in the arteries exerts pressure on its walls,
which is termed arterial blood pressure. When a person’s
blood pressure is elevated or more significant than usual, he
is said to be hypertensive. This condition can be classified
into two stages (Binka & Brady, 2019).

i) Stage-I: When blood pressure is at or above
140/90 mmHg
ii) Stage 11: When blood pressure is at or above

160/99 mmHg

When a person has 120 to 139 mmHg of systolic blood
pressure or 80 to 89 mmHg of diastolic blood pressure,
elevated BP is considered prehypertension (Plantinga et al.,
2009). Prehypertension is more common in those who eat
fast food than in people who eat a healthy meal (Belancic,
Krpina, Klobucar Majanovic, & Merlak, 2019). A study by
the American Heart Association (AHA) found that one out
of every three persons in the USA has excessive blood
pressure.

"Food that is easy to make and serve" is how junk food,
often known as fast food, is defined. Processed, canned, and
packaged foods, as well as ‘high-calorie’ meals served in
restaurants and cafeterias, include burgers, pizzas, fried
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chicken, potato fries, sausages, salty snacks, carbonated
drinks and beverages, desserts, and chocolates. Junk food
may taste good but has serious health effects (Tavares et
al., 2012). Junk foods, often referred to as fast food in
developing nations, are popular among teenagers and adults
due to their ease of preparation, low cost, and deliciousness.
However, each of these foods has a variety of detrimental
health consequences (Phillips et al., 2014).

Methodology

The population size for the study was approximately three
hundred university students from the City of Sialkot,
Punjab. This includes male students randomly selected from
various departments of two reputed universities, the
University of Sialkot (USKT) and the University of
Management Sciences (UMT). The study population was
selected for its diversity among individuals, accessibility,
and capacity to comprehend and complete the study
Performa. They can understand and complete the research.
Performa can give their informed consent and have regular
access to fast-food restaurants.

A random technique was used to choose the sample. Each
participant in the sample population has an equal probability
of being chosen. The generalization of the research
population from the sample improves with random
sampling (Clark et al., 2019). The study's alpha level was
set at p =.05. Standard summary statistics were used to
tabulate the data at first (means, percentages, frequencies,
and standard deviations). Pearson product-moment
correlations (Bivariate comparisons) were performed, and
paired sample t-tests were used for testing as a generic data
analysis strategy. Multiple regression prediction equations
were built to test the hypothesis.

A power analysis was used to determine an appropriate
sample size subjected to correlation and regression models.
When the sample size is increased to 300, the power is
increased to .95. The study's demographic parameters
included marital status, employment status, and location,
encompassing both rural and urban areas.

Diet History Questionnaires (DHQ) or Food intake
Questionnaires were used to survey participants. A digital
sphygmomanometer was utilized to measure the systolic
and diastolic blood pressure. A standard quality stadiometer
(height measuring apparatus) was used to measure stature
(height), and weight balance was used during data collection
to measure weight.

The National Cancer Institute researchers developed the
Diet History Questionnaire (DHQ), which is used to record
the foods consumed over time. It is based on cognitive
research findings and is aimed to reduce measuring error.
To offer adequate nutrient values, the DHQ dietary items
included in the list were generated by utilizing the database
of the Continuing Survey of Individuals Consuming Junk
Food (CSFII 1995-97). The DHQ has 144 food items and
questions about food quantity or portion (NCI, 2005).
Standard tools and equipment were used to assess a
participant's physique (weight and stature). The essential
particulars of the study were measured using established
testing techniques and standard equipment and tools.

A balancing beam scale was used to determine the human
body weight. The scale was set on a hard, flat surface.
Participants took off their shoes and their heavy clothing.

The participant stood in the center of the scale with both
feet. The weight was reported to the nearest decimal place.
A stadiometer was used to measure the participants' height.
The stature was measured using a portable Stadiometer
(HM200P). It has a height of 78 inches and 200 cm in inches
and centimeters. Participants take off their shoes. Stand with
their back to the wall and their feet flat on the ground.

One of the study's primary objectives was to produce data
that might be used to investigate the link between fast food
intake and weight gain or obesity. To compute the BMI,
anthropological measurements are required to analyze the
correlations between dietary frequency and food quantity
and BMI. BMI was computed by dividing weight in
kilograms by height in meters squared. (CDC, 2010). BMI
categories are given below (Table 1) for a better
understanding.

Table 1: BMI Categories

Classification BMI Health Risk
Under Weight <185 Minimal
Normal 18.5-24.9 Minimal
Overweight 25-29.9 Increased
Obese 30-34.9 High
Severely Obese 35-39.9 Very High

Morbidly Obese >40 Extremely High

A digital sphygmomanometer was utilized to measure the
participants' blood pressure. A sphygmomanometer is a
blood pressure-measuring instrument used by doctors and
nurses. The arterial pressure is measured with a
sphygmomanometer, which uses the height of a mercury
column to read the circulating pressure in millimeters of
mercury (mmHg). For more accuracy and convenience, a
Digital Sphygmomanometer was used.

Table 2: Blood Pressure Categories
Blood Pressure Systolic BP Diastolic BP

Categories (mm Hg) (mm Hg)
Normal <120 <80
Prehypertension 120-139 80-89
Hypertension-I 140-159 90-99
Hypertension-II >160 >100

The new improvised Food Frequency Questionnaire (FFQ)
is the Diet History Questionnaire (DHQ). On absolute
nutritional intake, compared to DHQ and FFQ, the DHQ
proves to be a better tool to understand the participants' food
intake. The portion size assessment was missing in the
Willets questionnaire, which made this less accurate for the
current study. The DHQ is as excellent as or better than the
other FFQs for gathering data in this research. The DHQ
was thought to be more useful in various other studies
according to the American Heart Association (Subar et al.,
2001).

Data were collected from the Human Research Ethics
Committee, University of Sialkot, after approval was
obtained for the research. A permission letter was submitted
to the Ethical Review Committee for granting permission to
invite the university students to participate in the research.
After obtaining permission, USKT and UMT research
participants received (a) a letter describing the study,
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requesting them to participate, explaining what their
involvement would entail, and assuring them of
confidentiality, as well as (b) an informed-consent form to
sign. The FFQ was delivered to the participants around a
week later. Participants were assigned a code number to
maintain secrecy.

Diet History Questionnaire (DHQ) survey and wellness
screening techniques and tools were used to collect data. A
questionnaire and survey analysis assessed the participants'
opinions on their eating habits. The survey and
anthropometric data were entered into the computer using
SPSS version 26. Randomly selected sample subjects were
given informed consent.

The Food Frequency Questionnaire (FFQ) is a tool for
determining preprocessed food frequency (once per week to
once a day) and wellness screening, including basic
anthropometric measurements (weight, height, and blood
pressure). DHQ inquired about participants' regular eating
habits or frequency throughout the course of the year. Food
frequency is divided into seven categories, ranging from
never to once a week to more than once a day. The
proportion and duration formats are included in this closed-
ended questionnaire  (NHI, 2021). A digital
sphygmomanometer was utilized to assess blood pressure.
The SECA height gauge stadiometer was used to measure
stature (height), and the balance beam scale was used to
measure weight; both were used to determine the BMI. A
tape measure was used to measure waist circumference; a
wider waistline (men > 40 inches) is a promising symptom
of developing cardiometabolic health concerns.

The first research hypothesis investigates the link between
frequent consumption and being overweight or obese, while
the second hypothesis looks at the link between eating
processed salty fast food and having high blood pressure.
The statistical power increases from 0.80 to 0.95 when the
sample size is increased from 280 to 300. G* Power 3
calculated that 300 university students chosen randomly out
of a total of a thousand students would be sufficient to meet
the criterion. The analysis follows the hypothesis.

The frequency by which university students consume fast
food heavy in salt, Tran’s fat, and sugar was assessed using
the FFQ to see if there is a link between frequent intake of
an unhealthy diet and high blood pressure over time.
Participants' blood pressure was tested and recorded to
identify high-risk university students and see if there is a
statistically significant link between the frequency of eating
junk food and the pervasiveness of elevated blood pressure.
SPSS version 26.0 was used to analyze the statistical
analysis of the collected and recorded research data.

The Research Hypothesis was assessed using Pearson
product-moment correlation for the elevated blood pressure
and obesity levels. The correlational method did not change
the variables but looked for connections (correlations)
between fast food consumption and obesity and between
fast food consumption and blood pressure levels.
Correlation is used to assess the relation among the
measured study variables. The analysis provided essential
summaries of the sample, measurements, and research
hypothesis aspects of the data. The averages and standard
deviation were all examined. The statistical program used to
analyze the data was Statistical Package for the Social
Sciences (SPSS) 26.0.

The purpose of this study's data analysis was to organize and
discover links among the data and test the significance of

the findings. Data was recorded in Excel before being
exported to SPSS version 26 for Windows. Descriptive
statistics were used to characterize the demographic factors
in the sample. Statistical significance was determined at the
0.05 level. Correlation and regression analysis techniques
were used to test the hypothesis to see if the association
among the variables was significantly strong.

Results

This study enlisted the participation of 300 university
students, all of whom were cooperative during the wellness
screening. The objective was to (a) determine the link
between frequent junk food intake and obesity and (b)
investigate the link between obesity and high blood pressure
or hypertension.

Three hundred and fifty individuals signed the Informed
Consent Forms (ICFs). Three hundred people completed
and returned the survey of 350 that were distributed. A total
of fifteen DHQs were returned uncompleted, and 35 DHQs
were not returned.

Table. 3: Demographic Characteristics (N=300)

Gender Variable  Category n %
Male Locality Urban 216 | 72%

Rural 84 28%
Total 300

Table 3 portrays the demographic characteristics of 300
participants. Out of three hundred research participants,
72% (n = 216) belonged to urban areas, and 28% (n =84)
belonged to rural areas. All the research participants were
male. Students from urban areas were the largest portion of
the sample participants (65%).

Table 4 displays the weight categories of 300 participants.
As it shows, 18% (n =39) students are average in weight
(BMI: 18.5-24.9), 55.6% (n =120) are overweight (BMI:
25-29.9), and 26.4% (n =57) are obese (BMI: >30)
belonging to urban areas, whereas approximately 14% (n
=12) students are average in weight (BMI: 18.5-24.9), 64%
(n =54) are overweight (BMI: 25-29.9) and 21% (n =18) are
obese (BMI: >30) belonging to rural areas. Here, it is
considerably notable that students belonging to urban areas
are comparatively more overweight and obese.

Table 5 presents the systolic blood pressure categories of
300 participants. Approximately 10% (n =21) students have
an average SBP (<=120 mm/Hg), whereas 90% (n =195)
students belonging to urban areas have slightly higher SBP
levels than the average (120-139 mm/Hg) which is clear
sign of prehypertension, furthermore approximately 14% (n
=12) students have average SBP (<=120 mm/Hg), whereas
86% (n =72) students have SBP to hypertension level. Here,
it is considerably notable that students belonging to urban
areas comparatively have slightly higher SBP levels than
students belonging to rural areas, which is due to the
prominent and easy accessibility of processed and junk food
o0 students inhibiting city areas, where the number of fast
food restaurants is considerably higher than the rural areas.
Table 6 presents the distribution of BMI categories among
various age groups of 300 participants. Approximately 24%
(n=39) students are average in weight (BMI: 18.5-24.9),
58% (n=96) are overweight (BMI: 25-29.9) and 18% (n=30)
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are obese (BMI: >30) of 25-30 year age group, whereas
approximately 9% (n =12) students are average in weight
(BMI: 18.5-24.9), 60% (n=78) are overweight (BMI: 25-
29.9), and 30% (n=39) are obese (BMI: >30) from 31-35
year age group, and rest of 100% (n=6) belonging to 36-40
year age group are obese.

Table 7 presents the distribution of SBP level categories
among various age groups of 300 participants.
Approximately 15% (n=24) students have average SBP
level (<=120 mm/Hg) and 85% (n=141) have slightly
hypertensive or prehypertensive SBP (120-139 mm/Hg) of
25-30 year age group, whereas approximately 7% (n=9)
students have average SBP level (<=120 mm/Hg) and 93%
(n=120) have slightly hypertensive SBP (120-139 mm/Hg)
from 31-35 year age group, and rest of 100% (n=6)

Table. 4: Body mass index of the Participants by Locality (N=300)

belonging to 36-40 year age group all have prehypertensive
or elevated SBP (120-139 mm/Hg).

Tables 8-A and 8-B display descriptive statistics of junk
food consumption frequency and increased BMI. Table
3.6.2 shows the Pearson Correlation value among junk food
consumption frequency and increased BMI levels among
research participants. The Sig. (2-tailed) value is p<0.05
(0.00) and correlation vale r=.818.

Tables p-A and 9-B display descriptive statistics of junk
food consumption frequency and increased SBP levels.
Table 3.7.2 shows the Pearson Correlation value among
junk food consumption frequency and increased SBP levels
among research participants. The Sig. (2-tailed) value is
p<0.05 (0.00) and correlation vale r=.562.

Weight Categories
Demographic Under Normal Overweight Obese Total
Characteristics weight
<185 18.5-24.9 25-29.9 >30
Locality n (%) n (%) n (%) n (%) n (%)
Urban 0 O 39 18% 120 55.6% 57 26.4% 216 2%
Rural 0 0 12 14% 54 64% 18 21% 84 28%
Total 0 0% 51 17% 174 58% 75 25% 300
Table. 5: Blood Pressure of the Participants by Locality (N=300)
Blood Pressure Categories
Demographic Normal Pre Hypertension Total
Characteristics hypertension Stage 1
Locality <=120 121-139 140-159
mm/Hg mm/Hg mm/Hg
n (%) n (%) n (%) n (%)
Urban 21 10% 195 90% 0 216 2%
Rural 12 14% 72 86% 0 84 28%
Total 33 11% 267 89% 0 300
Table. 6: Body mass index of the Participants by Age Groups (N=300)
Weight Categories
Demographic Underweight Normal Overweight Obese Total
Characteristics <185 18.5-24.9 25-29.9 >30
Gender Age n (%) n (%) n (%) n (%) n (%)
Male 25-30 0 - 39 24% 96 58% 30 18% 165 55%
31-35 0 - 12 9% 78 60% 39 30% 129 43%
36-40 0 - - 0 - 100% 6 2%
41-45 0 - - 0 - 0 - 0 -
Total 0 0% 51 17% 174 58% 75 25% 300
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Table 7: Blood Pressure of the Participants by Age Groups (N=300)
Blood Pressure Categories

Demographic Normal Pre Hypertension Hypertension Total
Characteristics hypertension Stage 1 Stage 2
Age <=120 121-139 140-159 >160
mm/Hg mm/Hg mm/Hg mm/Hg
n (%) n (%) n (%) n (%) n (%)
25-30 24 15% 141 85% 0 - 0 - 165 55%
31-35 9 % 120 93% 0 - 0 - 129 43%
36-40 0 0% 6 100% 0 - 0 - 6 2%
41-45 0 0 0 - 0 - 0 -
Total 33 11% 267 89% 300

Table 8-A Descriptive Statistics
Descriptive Statistics

Mean Std. Deviation N
Junk Food Consumption 3.4500 1.04458 300
BMI of the Participants 27.2650 2.54055 300

Table 8-B: Pearson Correlation among Junk Food Consumption and BMI
Correlations

Junk Food Consumption  BMI of the Participants

Junk Food Consumption = Pearson Correlation 1 .818™
Sig. (2-tailed) 0.000
Covariance 1.091 2.171
N 300 300
BMI of the Participants  Pearson Correlation .818™ 1
Sig. (2-tailed) 0.000
Covariance 2.171 6.454
N 300 300

**_Correlation is significant at the 0.01 level (2-tailed).

Table 9-A: Descriptive Statistics
Descriptive Statistics

Mean Std. Deviation N
Junk Food Consumption 3.4500 1.04458 300
SBP of the Participants 121.9400 1.22532 300

Table 9-B: Pearson Correlation among Junk Food Consumption and SBP
Correlations

Junk Food Consumption  SBP of the Participants

Junk Food Consumption Pearson Correlation 1 562"
Sig. (2-tailed) 0.000
Covariance 1.091 0.719
N 300 300
SBP of the Participants Pearson Correlation 562" 1
Sig. (2-tailed) 0.000
Covariance 0.719 1.501
N 300 300

**_Correlation is significant at the 0.01 level (2-tailed).
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Discussion

University students frequently consume fast food. When
fast food is consumed more frequently, especially in larger
quantities, it leads to obesity, which further puts their health
at risk by causing various cardiovascular diseases.
Hypertension is exacerbated by frequent fast-food
consumption. Fast food is served in larger quantities in
restaurants, which exceeds the FDA serving standards in the
country. While considering portion size is the amount of
food brought to your table in one serving (CDC, 2010).
This study evaluated students' junk food intake and eating
frequency with the DHQ. Research participants were asked:
(a) “How often did you consume fast food?”” Answers were
to be selected from (a) Never, (b) Once a week, (c) 2-3 times
per week, (d) 4-5 times per week, (€) 5-6 times per week, (f)
1 time per day, (g) More than once per day. In the data
analyses, the DHQ responses were coded from 1 for Never
to 7 for more than once per day.

University students consumed Fast food on average four or
five times each week. According to the findings, junk food
intake has a positive link with an increased adult body mass.
Data from the anthropometric measurement (Table: 3.2)
indicated that of 300 particpants17, % (n = 51) had normal
BMI, 58% (n = 174) of sample persons had a BMI >25-29.9
or Overweight, and 25% (n= 75) were obese BMI >30. A
diet rich in excessive amounts of salt and sodium is one of
the leading risk factors for elevated blood pressure (Corsi &
Subramanian, 2019).

Fast food with high calories and high sodium content leads
to weight gain and prehypertension or elevated blood
pressure among students. People get 7% salt or sodium from
cooking, 13% from natural food (unprocessed food), 5%
from table salt, and 75% from fast food (processed food)
(Masa et al., 2021). Blood pressure screening results (Table:
3.3) revealed that 11% (n = 33) of the sample population
have average systole blood pressure levels, and 89 %
(n=267) have an elevated or pre-hypertension level of SBP.
Age, race, family history, locality, sleeping pattern,
smoking, being inactive, and sedentary lifestyles also
contribute to hypertension.

Conclusion

This study's main focus was to assess university students'
dietary patterns to understand the association of frequent
consumption of junk food with obesity and the link between
obesity and hypertension. It has been found during the study
that there is a significantly strong positive correlation
between junk food consumption and weight gain or obesity
(rs = 0.818) and a moderately strong positive correlation
between junk food consumption with elevated blood
pressure or prehypertension (rs = 0.562). These correlations
show the direct association of junk food consumption with
obesity and hypertension among university students.

Junk food, which is rich in saturated fatty acids and salt
content, is causing obesity and hypertension among adults,
respectively. The high caloric processed food increases the
energy intake. The number of calories consumed each day
must not exceed the calories expended. Otherwise, this will
lead to excessive weight gain, which further causes various
health concerns like hypertension and diabetes. The study's
findings will contribute to understanding the causes and
prevalence of various cardiometabolic diseases among

adults. The study outcomes will help to make the adult
population aware of the health consequences of frequent
junk food consumption so they might improve their
lifestyles and dietary patterns.
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