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ABSTRACT

Background: Unhealthy lifestyle behaviors, including poor diet, physical inactivity, and excessive
alcohol consumption, are well-established risk factors for hypertension.

Aims: This study aimed to assess the association of perceived stress, lifestyle and dietary behaviors
with hypertension among university personnel.

Methods: A cross-sectional survey was conducted on 250 randomly selected university workers
was conducted. Data on perceived stress, eating behavior, dietary patterns, smoking habits, alcohol
consumption, and physical activity levels were collected employing validated instruments. Blood
pressure and nutritional anthropometric measurements were performed using standard
procedures. The data were analyzed using descriptive statistics. A Pearson’s Chi-square, correlation
and logistic regression analyses were conducted. A p-value of less than 0.05 was considered
statistically significant.

Results: The median age of the respondents was 40 years, with median values for waist
circumference, height, and weight of 90.0 cm, 1.69 m, and 69.0 kg, respectively. The prevalence
of hypertension was 49.6%, with overweight (26.8%), abdominal obesity (32.8%), alcohol
consumption (26.0%), smoking (15.2%), and low physical activity levels (64.4%) also being
common. The majority of respondents (92.8 %) reported moderate stress levels, and only one-
fifth exhibited adequate dietary habits. Cognitive restraint and emotional eating were prevalent,
with high consumption of fried and sugary snacks (70.0%) and carbonated drinks (60.4 %), along
with frequent meal skipping. In the logistic regression model, age, body mass index, quantity of
alcohol consumed, and cognitive restraint eating behavior were significantly (p < 0.05) associated
with hypertension.

Conclusions: The prevalence of unhealthy lifestyle behaviors and hypertension is high among
university personnel. The findings highlight the critical need for interventions that target stress
reduction, dietary modifications, and physical activity promotion are crucial to mitigate the

burden of hypertension in this population.
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1 INTRODUCTION

Unhealthy lifestyle behaviors including poor dietary

Hypertension remains a major global health concern,
particularly in low-income countries. Globally, hypertension
is the leading cause of untimely death in 1.3 billion people,
and a major cause of morbidity and mortality associated with
cardiovascular diseases (Daniels, 2019). The World Health
Organization (W.H.O., 2008) reported that hypertension
was responsible for 37% deaths in developing countries.
Similarly, the Global Nutrition Report revealed that
hypertension prevalence in male and female were 27% and
28%, respectively. High dietary sodium / salt intake has been
associated with hypertension. The mean sodium intake of
men and women are 5.8 and 5.3 g/day respectively (Global
Nutrition Report, 2022), which is higher than the
recommended intake of 2 g/day.
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practices, low physical activity, chronic stress, tobacco use,
excessive alcohol consumption, and unhealthy body weight
contribute to the development of hypertension (Akinbule, ez
al. 2021; Oladoyinbo, er al, 2020; Yusuf er al, 2020).
Hypertension has been associated with unmodifiable risk
factors such as increasing age, family history, and
comorbidities (e.g., cardiovascular diseases and diabetes

mellitus) (Akinbule ez 2/, 2022; Oladoyinbo et al., 2020).

Similarly, high levels of stress have been associated with
less engagement in physical activity, greater likelihood of
engaging in unhealthy dietary behaviors, and other lifestyle
practices (Yoon & So, 2023). Additionally, high levels of
stress might lead to increase in physical activities such as
exercise, as a form of coping strategy (Park et al., 2023; Stults-
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Kolehmainen & Sinha, 2014). These may have consequential
effects on health and increase the risk of hypertension and
associated chronic diseases. Previous studies reported high
prevalence of cardiovascular risk factors among Nigerian
university personnel (Akintunde ez 4/, 2015; Akinbule ez /.,
2018).

University workers, especially in Nigeria, often burdened
with heavy workloads due to shortage of staff and limited
resources, are particularly vulnerable to such risk factors
(Akinbule et al, 2018). This may be because they are
understaffed, arising from the massive relocation of many
people, including university personnel, to developed
countries in search for greener pasture. Consequently, most
public universities have increased student-staff ratio beyond
the recommendation, hence exposing them to the risk of
increased stress, irregular eating patterns, and even reduced
physical activity.

While previous studies have explored cardiovascular risk
factors among university personnel, there is a dearth of
research specifically investigating the association between
lifestyle behaviors and hypertension in this population. The
majority of deaths and morbidity occurring among these
population groups are hypertension-related. The few studies
conducted in this area did not utilize the appropriate
classification of hypertension recommended by the American
Heart Association, however, rather categorized hypertension
as systolic pressure of >140mmHg and diastolic pressure of >
90 mmHg (Ajayi er al, 2016; Odunaiya er al, 2015;
Okubadejo e al, 2019; Oladoyinbo ez al., 2020) thereby
categorizing numerous individuals having elevated, and
hypertension stage 1 as having normal blood pressure, hence
increasing hypertension related morbidity and mortality.
Appropriate information on the prevalence of hypertension
among university personnel will promote early-stage
detection of hypertension and reduce complication.
Moreover, information on the relationship between lifestyle
risk behaviors and prevalence of hypertension among
university personnel will inform individuals on healthy
dietary and lifestyle practices to promote health. Through
understanding the prevalence of hypertension and its
underlying determinants, the present study may provide
beneficial information that can be employed to develop
targeted interventions, which may be (institution-based) to
promote healthy lifestyle behaviors and decrease the burden
of hypertension and other cardiovascular diseases. The
current study therefore aims to assess the association between
perceived  stress, lifestyle and dietary behaviors, and
hypertension among university personnel in Abeokuta, Ogun
State, Nigeria.
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2 MATERIAL AND METHODS
2.1 Study Design

The study adopted a cross-sectional research design.

2.2 Study Population

The population of this study are university personnel in
Federal University of Agriculture, Abeokuta (FUNAAB) in
Ogun State. FUNAAB is the sole public university in
Abeokuta, and the exclusive University of Agriculture in
Southwest, Nigeria. In 2024, FUNAAB emerged as the
premier University of Agriculture on the African continent
and 7th position globally. The university covers about 10,000
hectares land in the Northeastern end of Abeokuta, the capital
of Ogun State. The academic staff comprises 592 members
while non-academic comprise 1,741. The total number of
Staft of Federal University of Agriculture, Abeokuta is 2333
who works in the 10 colleges in the university, namely College
of Agricultural Management and Rural Development, College
of Animal Science and Livestock Production, College of Plant
Science and Crop Production, College of Environmental
Resources Management, College of Engineering, College of
Food Science and Human Ecology, College of Biosciences,
College of Physical Sciences, College of Veterinary Medicine,
and College of Management Science. It also include staff
working in the 18 centers of the university which
encompasses: Directorate of Academic Planning, Central
Laboratory and Biotechnology Centre, Centre of Excellence
in Agricultural Development and Sustainable Environment,
Directorate of Research, Innovations and Partnership,
International Scholars’ Resource Centre, Bursary, Directorate
of Health Services, Directorate of University Farms,
Information and Communication Technology Resource
Centre, Directorate of Physical Planning, Directorate of
Public Relations, Directorate of Works and Services,
Directorate of Environmental Management, Agricultural
Media Resources and Extension Centre, Centre for
Professional Development, and Directorate of Students
Industrial Work Experience Scheme (Federal University of
Agriculture)

2.3 Sample Size Determination

The sample size utilized in the present study was
calculated as described by Araoye (2004).

(Z*xpxq)
n=—-y;
n = minimum sample size.
z = 1.96 (constant)
d = 0.05 (error)
p = 25% (hypertension prevalence in Nigeria) (Global
Nutrition Report, 2022).
q=(1-p)
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 (1.96%x 0.25 x 0.75)
n= 0.05°

The minimum sample size was 288.

Among the 288 questionnaires disseminated among the
respondents, solely 250 respondents completed the
questionnaires, yielding an 86.7% responsive rate.

2.4 Sampling Procedure

The total number of university personnel is 2333. The
university personnel were classified into academic (592) and
non-teaching staff (1741). A systematic sampling technique
was utilized to select the respondents from the two categories
of staff. Academic (72) and non-teaching (216) staff were
identified employing a ratio of 3:1. The nth values were 8 for
both academic and non-teaching staff. The start value was
determined by ballot (between 1 and the n™ value).

2.5 Data Collection

2.5.1 Physical and Lifestyle Characteristics of the
Respondents

Data on the personal information of respondents, alcohol
drinking and smoking were gathered utdilizing a semi-
structured questionnaire.  Physical activity level of the
respondents was assessed employing the World Health
Organization Physical Activity
Questionnaire (IPAQ). The questionnaire has domains on

18-International

work, transportation, recreation, and sedentary and was
scored based on a continuous variable. Respondents’ scores
were expressed as Metabolic Equivalent (MET) in
minutes/week. Total MET-min/week were categorized as
inactive (< 600 MET-min/week), minimally active (600—
2999 MET-min/week) and HEPA active (> 3000 MET-
min/week) physical activity.

2.5.2 Perceived Stress, Eating Behavior and Pattern

A 5-pont scale, 14-item perceived stress questionnaire by
Cohen ez al. (2015) utilized to assess perceived stress. Reversed
scoring occurred in some questions such as 4, 5, 6, 7, 9, 10,
13. The highest attainable score was 56 while the lowest
attainable score was 0. Perceived stress was categorized as low
stress (0-39%), moderate stress (40-69%) and much stressed
(70 and above). A three factor 18—item eating behavior
questionnaire by Karlsson ez /. (2000) was adopted to assess
respondents’ eating behavior on three domains — emotional
(the tendency to consume in response to emotional urges,
both positive and negative such as distress and negative
emotions), uncontrolled (the tendency to lose control and
overeat) and cognitive restraint (efforts and worries to regulate
food intake to control body weight and shape), consisting of
3, 6 and 10 questions, respectively. The three domains were
summed up and transformed into raw scales of 0 to 100%.

i,
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Eating behavior was categorized as poor (0-39%), moderate
(40-69%) and adequate (70 and above). Also, respondents’
dietary habit was assessed using a 4—point scale 18-item
validated questionnaire (Paugh, 2005). Items were scored by
summing up responses. The attainable score ranged from 18-
72 and calculating percentage. It was then classified as
excellent (76-100%), good (51-75%), fair (26-50%) and
poor (0-25%).

2.5.3 Respondents’ Anthropometry

Respondents’ body weight, waist circumference, and
height were measured as described by the World Health
Organization (Bohmann ez @/, 2025). Body mass index
(kg/m?) was classified as underweight (<18.0 kg/m?), healthy
weight (18.0-24.99 kg/m?), overweight (25.0-29.99 kg/m?)
and general gross obesity (> 30.0 kg/m?). Waist circumference
was used to assess abdominal obesity (cm). Male respondent
with waist circumference of > 102 cm and female respondent
of waist circumference of > 88 cm were categorized to have
abdominal obesity (Bohmann ez 4/, 2025).

2.5.4 Hypertension

The blood pressure of respondents was assessed on the left
arm after respondents were seated and allowed to relax in a
comfortable position for about 10 minutes. Respondents were
asked to support the back of their arm with the middle upper
arm. The measurement was conducted twice using the
OMRON M3 sphygmomanometer. The average systolic and
diastolic blood pressure were recorded. Respondents’ systolic
and diastolic pressure was classified as normal (< 120 and <
80), elevated (120-129 and < 80), hypertension stage 1 (130—
139 or 80-89), hypertension stage 2 (> 140 or > 90),
hypertension crisis > 180 and/or > 120) (Whelton, 2018).

2.6 Informed Consent and Ethical Clearance

Written consent was obtained from each respondent. The
ethical review board of the department of Nutrition and
Dietetics, Federal University of Agriculture Abeokuta
approved the conduct of the study.

2.7 Statistical Analysis

Data obtained from the study was analyzed for using
descriptive statistics such as mean, median, interquartile
range, frequencies, and percentages. The normality of the
data was done using skewness. Categorical variables and
continuous variables were analyzed using Pearson’s Chi-
square and Correlation analysis. Factors associated with
hypertension were determined using the Logistic regression at
2 < 0.05. Statistical product and service solution (SPSS)

version 25 was used for the analysis.
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3 RESULTS
3.1 Physical  Characteristics of the
Respondents

The median age of the respondents was 40 years with an

one-third (32.8%) of the respondents had abdominal obesity.
In addition, half (49.6%) of the respondents had
hypertension, 15.2% were smoking, one-third (26.0%) of
them were alcohol drinkers. Furthermore, almost two-third
(64.4%) of the respondents engaged in low physical activities,

and only 4.8% had high physical activity (Table 2). Most of

interquartile range of 16. The median monthly income was $ ) ) )
q & Y the respondents with moderate dietary habits and moderate

227.85, with an i il f $405.1, medi igh
5, with an interquartile range of $405.1, median weight perceived stress were hypertensive (Figure 1). Although more

than two-thirds (70.4%) of the respondents consume
vegetables, 63.2% consume fruit, 53.2% consume healthy

was 69 kg with an interquartile range of 17, the median height
was 1.69 m, with an interquartile range of 0.1, the median
body mass index (BMI) was 24.17 kg/m’ with an

) . R o snacks, and 54.0% consumed breakfast at least 3—4 times
interquartile range of 5, and the median waist circumference

weekly, however, 38.8% of the respondents consumed fast
food, 70.0% consumed fried and sugary snacks, 60.4%
consumed carbonated drinks, and 66.8% skipped meal at least

was 90 cm, with an interquartile range of 12. Similarly, the
median systolic and diastolic pressure of the respondents were
126.50 mmHg and 80.00 mmHg, respectively, with . .
interquartile rarg;ges of 13 and 12, res[g)ectiverl)y. In addition, 3 times/ week (Figure 2).
the median total time spent on physical activity was 320.00
MET-minute/day, while the median total time spent on Table 2. Prevalence of Perceived Stress, Lifestyle Behaviors,
sedentary activity was 300 MET-minute/day. Respondents

spent  287.5 minutes/day, 80.0 minutes/day, 225.0

Anthropometry and Hypertension Among the Respondents

minutes/day on work, transport, and recreational activities, Variables N %
respectively. Also, the median values for cognitive restraint, Perceived stress low (n, %) 12 48
uncontrolled and emotional eating behaviors were 75.0, 75.0 Perceived stress moderate (n, %) 232 92.8
and 61.1, respectively (Table 1). Perceived stress high (n, %) 6 24
Dietary habit poor (n, %) 1 0.4
3.2 Prevalence of Overweight, Obesity, Dietary habit moderate (n, %) 198 79.2
Perceived Stress, Lifestyle Behaviors, Dietary habit adequate (n, %) 51 204
Hypertension and Eating Pattern of the Prevalence of overweight 67 268
Prevalence of general obesity 33 13.2
Respondents Prevalence of abdominal obesity 82 32.8
Nine in ten respondents (92.8%) were moderately Prevalence of hypertension (n, %) 124 49.6
stressed, more than three-quarter (79.2%) and two-tenth ol da o 38 15.2
. . Alcohol drinking 65 26
(20.4%) had moderate and adequate dietary habit, about one- Physical activity low 161 cid
quarter (26.8%) were overweight, 13.2% had general obesity, Physical activity moderate 77 30.8
Physical activity high 12 4.8
Table 1. Physical Characteristics of the Study Population
Median LQ-UQ Skewness Minimum Mazximum
Age (years) 40.00 32.75-49.00 0.07 24.00 61.00
Monthly Income ($) 227.85 101.27-506.33 0.90 50.63 1,012.66
Weight (kg) 69.00 62.00-79.13 1.12 45.00 125.00
Height (cm) 1.69 1.64-1.73 0.11 1.53 1.86
Body Mass Index (kg/m?) 24.17 21.69-27.14 0.95 15.09 43.66
Waist Circumference (cm) 90.00 83.38-95.00 0.39 39.00 144.00
Diastolic Blood Pressure (mmHg) 80.00 72.88-85.00 0.26 58.00 110.00
Systolic Blood Pressure (mmHg) 126.50 120.38-133.50 0.52 90.00 179.50
Total Physical Activity (MET-minutes/day) 320.00 0.00-840.00 3.87 0.00 10920.00
Work (MET-minutes/day) 287.50 146.3-33.8 1.57 70.00 720.00
Transport (MET-minutes/day) 80.00 45.0-150.0 2.90 10.00 840.00
Recreation (MET-minutes/day) 225.00 95.0-450.0 0.54 80.00 560.00
Sedentary (MET-minutes/day) 300.00 180.0-420.0 0.09 30 540
Emotional Eating Behavior 75.00 66.67-85.42 -0.41 25.00 100.00
Uncontrolled Eating Behavior 61.11 52.78-66.67 -0.14 33.33 86.11
Cognitive Restraint Behavior 75.00 66.67-83.33 -0.13 41.67 104.17
Note: 1$ =395
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Hypertension stage 2

Hypertension stage 1

m Elevated
= Normal
[
= = —
Poor Moderate ~ Adequate Low Moderate High
Hypertension stage 2 0.00% 80.50% 19.30% 4.90% 92.70% 2.40%
Hypertension stage 1~ 1.20% 79.50% 22.80% 2.40% 95.20% 2.40%
Elevated 0.00% 77.20% 16.00% 5.90% 92.10% 2.00%
Normal 0.00% 84.00% 20.40% 8.00% 88.00% 4.00%
Dietary Habits Perceived Stress

Figure 1. Dietary Habits and Perceived Stress Score of the Respondents

3.3 Association of I_ifestyle Behaviors and Similarly, intakes of high calorie snacks (p = 0.00), and
Dietary Pattern of Respondents with fried and sugary snacks (p = 0.01) were significantly associated
Hypertension with hypertension (Table 4).

Alcohol drinking (p = 0.04) and BMI (p = 0.04) were
significantly associated with hypertension (Table 3).

Table 3. Association of Lifestyle Behaviors and Anthropometry of Respondents with Hypertension

Variable N (%) Normal Elevated  Hypertension Hypertension pvalue
Stage I Stage II

Total 250 (100.0) 25 (10.0) 101 (40.4) 83 (33.2) 41 (16.4)

Age
20-40 126 (50.4) 14 (56.0) 61 (60.4) 37 (44.6) 14 (34.2) 0.10
41-60 121 (48.4) 11 (44.0) 39 (38.6) 45 (54.2) 26 (63.4)
61-65 3(1.2) 0 (0.0) 1(1.0) 1(1.2) 1(2.4)

Gender
Male 142 (56.8) 12 (48.0) 54 (53.5) 48 (57.8) 28 (68.3) 0.32
Female 108 (43.2) 13 (52.0) 47 (46.5) 35 (42.2) 13 (31.7)

Educational level
Secondary 67(26.8) 5 (20.0) 27 (26.7)  23(27.7) 12 (29.2) 0.05*
Tertiary 128(51.2) 14 (56.0) 52 (51.5) 48 (57.8) 14 (34.1)
Postgraduate 55(22.0) 6 (24.0) 22 (21.8) 12 (14.5) 15 (36.6)

Marital Status
Single 66 (26.4) 9 (36.0) 30 (29.7) 19 (22.9) 8 (19.5) 0.44
Married 160(64.0) 16 (64.0) 61 (60.4) 57 (68.7) 26 (63.4)

127 § Nor. Afr. J. Food Nutr. Res. ® Volume 9 © Issue 20 © 2025
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Table 3. (Continued)

Alcohol consumption status

Never Drinkers 185 (74.0) 20 (80.0) 75 (74.3) 64 (77.1) 26 (63.4) 0.04*
Regular Drinkers 59 (23.6) 4 (16.0) 23 (22.8) 19 (22.9) 13 (31.7)
Lifetime Drinkers 6 (2.4) 1 (4.0) 3 (3.0) 0 (0.0) 2(4.9)
Tobacco Smoking Status
Never Smokers 212 (84.8) 22 (88.0) 90 (89.1) 65 (78.3) 35 (85.4)
Regular Smokers 26 (10.4) 1 (4.0) 9 (8.9) 12 (14.5) 4(9.8) 0.11
Lifetime Smokers 9 (3.6) 2 (8.0) 2(2.0) 5 (6.0) 0 (0.0)
Occasional Smokers 3(1.2) 0 (0.0) 0 (0.0) 1(1.2) 2(4.9)
Substance sniffing Status

Regular Sniffers 5 (2.0) 0 (0.0) 1(1.0) 2(2.4) 2(4.9) 0.40
Never Sniffers 245 (98.0) 25(100.0) 100(99.0) 81 (97.6) 39 (95.1)

Physical Activity
Low 161 (64.4) 15 (60.0) 65 (64.4) 53 (63.9) 28 (68.3) 0.88
Moderate 77 (30.8) 8 (32.0) 30 (29.7) 28 (33.7) 11 (26.8)
High 12 (4.8) 2 (8.0) 6 (5.9) 2 (2.4) 2 (4.9)

Body Mass Index
Underweight 10 (4.0) 2 (8.0) 6 (5.9) 2 (2.4) 0 (0.0) 0.04*
Normal 140 (56.0) 17 (68.0) 61 (60.4) 39 (47.0) 23 (56.1)
Overweight 67 (26.8) 4 (16.0) 25 (24.8) 23 (27.7) 15 (36.6)
Obesity 33 (13.2) 2 (8.0) 9 (13.0) 19 (22.9) 3(7.3)

Abdominal Obesity
No 168 (67.2) 17 (68.0) 66 (65.3) 55 (66.3) 30 (72.2) 0.88
Yes 82 (32.8) 8 (32.0) 35 (34.7) 28 (33.7) 11(26.8)

respondents having hypertension by 2 times (OR = 1.53,
95% CI: 1.06-2.31) (Table 6).

3.4 Relationship Between Quantity of
Alcohol Consumed, Dietary Behavior
and Total Time Spent on Physical
Activity with Hypertension Among
Respondents

4 DISCUSSION

The present study revealed a high prevalence of

hypertension, with nearly half of the respondents exhibitin
Table 5 data demonstrate that the quantity of alcohol (p YP Y . P &
L . . . elevated blood pressure. Hypertension was more prevalent
= 0.00) consumed, was significantly associated with systolic
. ) among respondents aged 41-60 years, those who were
blood pressure. Furthermore, cognitive restraint (p = 0.03), . . .
] . . married, males, had tertiary education, earned above
uncontrolled eating (p = 0.04), emotional eating (p = 0.04) . )
° o ] $278.48, and were non-academic staff. Solely educational
and sedentary activity (p = 0.04) were significantly associated o ] 7 )
o level was significantly associated  (positively) with
with diastolic pressure (Table 5). ] . ) ) ) )
hypertension. These findings align with previous studies,

3.5 l_OgiStiC Regression of Associated which demonstrated a higher prevalence of hypertension

Risk Factors for Hypertension among adults aged 41-60 years (Egbi ez al, 2015), males

(Crichton et al., 2016; Khajedaluee ez al., 2016; Liew et al.,

As the age of the respondents increase, there is increase in
the odds of hypertension by 18.53 times (OR = 18.53, 95%
CI: 1.14-3.02) among the respondents. Also, respondents
with increased BMI had increase odd of having hypertension
by 2 times (OR = 1.99, 95% CI: 1.19-3.33). In addition,
increase in the quantity of alcohol consumed upsurges the
odd of respondents to have hypertension by 24.18 times (OR
= 24.18, 95% CI: 1.97-2.96). Furthermore, increase in

cognitive restraint eating behavior increased the odd of

Nor. Afr. J. Food Nutr. Res. ® Volume 9 © Issue 20 © 2025

2019; Momin er al, 2012), and individuals with higher
education levels (Singh ez a/, 2017). However, Ajayi ez al.
(2016) established a contrasting pattern, with higher
prevalence among younger age groups (18-39 years) and
lower educational levels. Other studies have reported a higher
prevalence of hypertension among females (Abebe ez al,
2015; Cuschieri ez al., 2017; Egbi et al., 2015; Obarisiagbon
et al., 2018) although educational level was not consistently

associated with hypertension (Cuschieri ez al., 2017).
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Seeking out nutrition information
Intake of fast food

Healthy snacks: fruits

Intake of fried and sugary snacks like potato chips, cakes,...

Intake of high calorie snacks: pastry, cookies, candies
Dairy and dairy products consumption

Vegetable intake

Fruit intake

Intake of breads, cereals, pasta, potatoes, or rice

0y
0,
0,
e i
0,
0,
e —p
. 0

— e — 9
— 0% 384,302,A’

42.8%

B e
. (V]
0,
0
e —_ 2 8% 2 0%
270
0,
w .070

0
0,

46.8%
o
o

; 0,
% 41.2%
P .0%

(J

0,
# 46.8%
F 070

0

0,

Dieting 9 0
54.8%
0,
Carbonated beverages intake % 38.4%
470
.29
“Warer intake [ g, 34 0%
%
Food intake record 2 0
56.0%
0,
*Three base meals consumption #0@&4%
. ()
0,
Minest suppencncs k.| e oy
38.8%
0,
Viemin soplemne | Rl .
o 32.0%
Meal skipping |l A s 50.0%
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Figure 2. Dietary Patterns of the Respondents in a Week
Table 4. Associated dietary pattern of respondents with hypertension
. Hypertension Hypertension
Variable Normal Elevated Total p-value*
Stage 1 Stage II
Breakfast consumption
Notatall 3 (12.0) 8(7.9) 3(3.6) 2 (4.9) 16 (6.4) 0.12
1-2 times 6 (24.0) 12 (11.9) 15 (18.1) 1(2.4) 34 (13.6)
3—4 times 12 (48.0) 53 (52.5) 42 (50.6) 28 (68.3) 135 (54.0)
5—7 times 4 (16.0) 28 (27.7) 23 (27.7) 10 (24.4) 65 (26.0)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)
Meal skipping
Not at all 3 (12.0) 7 (6.9) 4 (4.8) 4(9.8) 18 (7.2) 0.51
1-2 times 9 (36.0) 25 (24.8) 19 (22.9) 12 (29.3) 65 (26.0)
3—4 times 10 (40.0) 47 (46.5) 49 (59.0) 19 (46.3) 125 (50.0)
5-7 times 3 (12.0) 22 (21.8) 11 (13.3) 6 (14.6) 42 (16.8)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)
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Table 4. (Continued)

Fruit Intake
Notatall 2 (8.0) 3 (3.0 1(1.2) 1(2.4) 7 (2.8) 0.72
1-2 times 6 (24.0) 37 (36.6) 29 (34.9) 13 (31.7) 85 (34.0)
34 times 12 (48.0) 41 (40.6) 31(37.3) 19 (46.3) 103 (41.2)
5-7 times 5 (20.0) 20 (19.8) 22 (26.5) 8 (19.5) 55 (22.0)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)
Vegetable Intake
Notatall 2 (8.0) 1 (1.0) 2 (2.4) 1(2.4) 6(2.4) 0.72
1-2 times 6 (24.0) 27 (26.7) 24 (28.9) 11 (26.8) 68 (27.2)
3—4 times 9 (36.0) 48 (47.5) 39 (47.0) 21 (51.2) 117 (46.8)
5-7 times 8 (32.0) 25 (24.8) 18 (21.7) 8 (19.5) 59 (23.6)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)
Intake of High Calorie Snacks
Notatall 1 (4.0) 10 (9.9) 6(7.2) 11 (26.8) 28 (11.2) 0.00*
1-2 times 15 (60.0) 44 (43.6) 41 (49.4) 5(12.2) 105 (42.0)
3-4 times 6 (24.0) 32 (31.7) 27 (32.5) 17 (41.5) 82(32.8)
5-7 times 3 (12.0) 15 (14.9) 9 (10.8) 8 (19.5) 35 (14.0)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)
Intake of Fried and Sugary Snacks
Not at all 2 (8.0) 8(7.9) 3(3.6) 2(4.9) 15 (6.0) 0.01*
1-2 times 11 (44.0) 31 (30.7) 16 (19.3) 12 (29.3) 70 (28.0)
3-4 times 5 (20.0) 41 (40.6) 49 (59.0) 12 (29.3) 107 (42.8)
5-7 times 7 (28.0) 21 (20.8) 15 (18.1) 15 (36.6) 58 (23.2)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)
Intake of Healthy Snacks*
Not at all 3 (12.0) 8(7.9) 5 (6.0) 4(9.8) 20 (8.0) 0.71
1-2 times 9 (36.0) 42 (41.6) 33 (39.8) 13 (31.7) 97 (38.8)
3-4 times 8 (32.0) 41 (40.6) 36 (43.4) 16 (39.0) 101 (40.4)
5-7 times 5 (20.0) 10 (9.9) 9 (10.8) 8 (19.5) 32 (12.8)
Total 25(10.0) 101(40.4) 83(33.2) 41(16.4) 250(100.0)

Note: * Healthy snacks are fruits, yoghurt, and popcorn.

Table 5. Relationship Between Quantity of Alcohol Consumed, Eating Behavior and Total Time Spent on Physical Activity with
Hypertension Among Respondents

Median (LQ-UQ) SP (x) p-value DP (r) p-value

Quantity of alcobol (mL) 450 (100.0-1200.0) 0.35 0.00* 0.12 0.35
Eating Behaviour

Cognitive Restraint 75.00 (83.33-66.67) -0.03 0.61 -0.26 0.03*

Uncontrolled Eating 61.11 (66.67-52.78) -0.11 0.08 -0.25 0.04*

Emotional Eating 75.00 (85.42-66.67) -0.06 0.37 -0.24 0.04*
Total time spent on (MET-minute/day)

Physical Activity 320.0 (0.0-840.0) -0.04 0.52 -0.08 0.22

Work 287.5 (146.3-33.8) -0.35 0.40 -0.09 0.84

Transport 80.0 (45.0-150.0) -0.07 0.34 -0.-3 0.74

Recreation 225.0 (95.0-450.0) -0.24 0.39 -0.21 0.44

Sedentary Activity 300.0 (180.0-420.0) 0.08; 0.23 0.13 0.04*

Note: SP: Systolic pressure; DP: diastolic pressure; r: correlation coefficient.
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Table 6. Logistic Regression of Associated Risk Factors for Hypertension

Variables

Age
Body Mass Index (kg/m?)
<25.00
>25.00
Smoking Status
Regular Smokers
Non- smokers
Substance Sniffing Status
Regular Substance Sniffers
Non-Substance Sniffers
Alcohol drinking status
Regular Alcohol Drinkers
Non-Drinkers
Quantity of Alcohol Consumed
Perceived stress status
Perceived Stressed
Perceived Less stressed
Eating Behavior
Emotional Eating
Uncontrolled Eating
Cognitive Restraint
Dietary habit of adequacy
Adequate Dietary Habit
Inadequate Dietary Habit

AOR 95% CI
Lower Upper pvalue
18.53* 1.14 3.02 0.04
Ref
1.99* 1.19 3.33 0.01
1.56 0.74 3.28 0.24
Ref
4.25 0.45 40.43 0.21
Ref
1.01 0.60 1.98 0.77
Ref
24.18* 1.97 2.96 0.01
0.48 0.14 1.65 0.24
Ref
1.01 0.56 1.74 0.96
Ref 0.77 1.32 0.95
1.53* 1.06 2.21 0.02
1.24 0.66 2.31 0.50
Ref

Note: Adjusted Odds Ratio (AOR).

Nearly a quarter of the respondents were regular alcohol
drinkers, one in ten were regular smokers, and 15.2% were
regular substance users. These findings are consistent with
previous studies, which reported alcohol consumption rates of
23.6% (Egbi er al, 2015) and smoking rates of 11.4%
(Kishore ez al., 2016). However, other studies have reported
higher rates of alcohol consumption (59.3%) and lower
smoking rates (1.1%) (Abebe ez al., 2015; Ajayi ez al., 2016).

While hypertension was more prevalent among non-
drinkers, more than half (54.6%) of the regular alcohol
drinkers had hypertension stages 1 and 2, and one-fifth had
elevated blood pressure. Similarly, almost a quarter of regular
smokers (24.3%) and 7.3% of the substance users had
hypertension stages 1 and 2. In this study, alcohol
consumption was significantly associated with hypertension.
Systolic blood pressure was significantly correlated with
alcohol consumption. Previous studies have reported mixed
findings regarding the association between smoking, alcohol
consumption, and hypertension (Ajayi er al., 2016; Paugh,
2005). These findings imply that alcohol consumption could
be a contributing factor to the development of hypertension
among populations.

In addition, overweight, physical inactivity, gross and
abdominal obesity have been associated with hypertension
(Willete ef al., 2019). In this study, one in four respondents
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were overweight, more than one in five were obese, one in
three had abdominal obesity and two-thirds had low physical
activity. Similarly, a study conducted on adults of Ibadan-
North local government area, Nigeria revealed an overweight
prevalence of 42.8% (Ajayi et al., 2016). Also, in the study of
Ruan et al. (2018), overweight and obesity prevalence was
36.4% and about two-thirds had low physical activity. More
so, Singh er al (2017) reported that 38.3% of their
respondents among urban population of Varanasi were
overweight and obese and about one-third had abdominal
obesity. On the other hand, some studies revealed contrary
findings (Onyango et al., 2017; Kishore et al., 2016) however,
Egbi er al. (2015) reported that 66.5%, and 59.3% of
respondents were overweight and obese respectively from their
studies.

Furthermore, more than two-thirds of the respondents
who were overweight had hypertension stage 1 and 2 while
one-third of them had elevated blood pressure. Half of the
respondents with low physical activity level had hypertension
and less than half had elevated blood pressure. Only 9% of
them had normal blood pressure. Almost half of respondents
with abdominal obesity had hypertension and less than half of
them had elevated blood pressure.

Physical inactivity has been revealed to increase
overweight and obesity (Oladoyinbo ez al, 2019) and
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increased body weight have been linked to cardiometric
diseases such as hypertension, diabetes and overall mortality
(Colecraft et al., 2018). This suggest that respondents who
were physically inactive, had increased body weight and
abdominal obesity may be at risk of hypertension and other
cardiometric diseases.

In the present study, body mass index is significantly
associated with hypertension. However, physical activity was
not associated with hypertension (p = 0.88) as well as
abdominal obesity and hypertension (p = 0.88). Previous
studies revealed that body mass index had significant
association with hypertension (Ajayi ez al., 2016; Colecraft ez
al., 2018; Okubadejo e al, 2019), hypertension and
abdominal obesity (Abebe ez al,, 2015; Baig ez al., 2015; Egbi
et al., 2015; Obarisiagbon ez al., 2018; Singh ez al., 2017) as
well as hypertension and physical inactivity (Baig ez al., 2015;
Onyango ez al., 2017; Obarisiagbon ez a/., 2018; Ruan et 4l.,
2018; Singh ez al., 2017), although, vigorous physical activity
was reported to increase hypertension risk (Cuschieri ez al.,
2017).

Unhealthy dietary habits are a major hypertension risk
factor for. Diet high in fat and salt have been implicated in
cardiovascular diseases development such as hypertension
(Justamente et al., 2020). Eating behavior has been shown to
be influenced by stress (Justamente ez 4/, 2020) and hence
may contribute to hypertension development. In this study,
only one in five respondents had adequate dietary habit and
most of them had moderate dietary habit. Hypertension was
more prevalent among respondents with moderate than
adequate dietary habit, although, there is no association
between dictary habit and hypertension. However, habitual
unhealthy dietary practices may predispose consumers to the
risk of having hypertension. In addition, majority of the
respondents perceived to be moderately stressed while only
few of them were less stressed. About half of those who were
moderately stressed had hypertension while respondents who
were less stressed had low hypertension prevalence, although
perceived stress had no significant association with
hypertension (p = 0.40). Various studies have identified
different forms of stress to be a risk factor for hypertension
(Colecraft ez al., 2018; Egbi ez al., 2015; Kishore ez al., 2016;
Obarisiagbon er al., 2018; Singh ez al, 2017). This suggest
that respondents who were moderately stressed may be at risk
of hypertension.

One-quarter of the respondents always consume
breakfast, about two-third consume cereal foods, dairy and
dairy products, fruits and vegetables and healthy snacks at
least three times per week. On the other hand, almost all of
them skipped meals, carbonated beverages, fried and sugary
snacks at least three times per week. Also, almost half of the
respondents consumed high calorie snacks, and one-third
consumed fast food at least three times per week. Studies have
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shown that good dietary practices such as adequate
consumption of fruits and vegetables reduce risk of developing
hypertension or its risk factors (Abebe ez al., 2015; PloS One
Editors, 2023; Onyango ez al, 2017; Ruan er al, 2018).
However, unhealthy dietary practices such as meal skipping,
carbonated beverage intake, intake of fried and sugary snacks
and high calorie snacks may predispose consumers to adverse
health consequences (Justamente ez al., 2020).

In this study, unhealthy dietary habits such as frequent
intake of high calorie snacks, fried and sugary snacks were
associated with hypertension. This finding aligns with
previous research highlighting the importance of dietary
factors in hypertension prevention (Abebe ez al, 2015;
Justamente et al., 2020; Onyango et al., 2017; PloS One
Editors, 2023; Ruan et al., 2018). However, the association
between specific dietary  behaviors (e.g., breakfast
consumption, fruit and vegetable intake, meal skipping, and
healthy snacks) and hypertension was not significant (p >
0.05) in this study. This may be due to various factors,
including the cross-sectional design and the limitations of self-
reported dietary intake. Previous studies revealed significant
association between hypertension and breakfast consumption
as well as fruit and vegetable intake (Kubota ez a/., 2016; PloS
One Editors, 2023; Ofori-Asenso et al., 2019). Further
studies showed no significant association with meal
frequency, hypertension and breakfast consumption (Kang ez
al., 20195 Lee ez al., 2019). In the logistic regression model,
age and body mass index had significant association with
hypertension.

5 CONCLUSIONS

This study highlights the substantial burden of
hypertension and unhealthy lifestyle behaviors prevalent
among university personnel. Similarly, the vast majority of
respondents  experiencing moderate levels of  stress.
Furthermore, a high prevalence of unhealthy eating patterns
was observed, characterized by excessive consumption of
fried foods, sugary snacks, and carbonated beverages coupled
with frequent meal skipping,

The etiology of hypertension within this cohort is
multifactorial, with demographic characteristics, lifestyle
behaviors, and dietary habits all constituting significant
contributing elements. Advanced age, elevated body mass
index, higher quantity of alcohol consumption, and
sedentary behavior were all found to increase the odds of a
hypertension diagnosis.

The implementation of targeted, institution-based
interventions designed to promote healthier lifestyles and
improved dietary practices — especially those addressing
modifiable risk factors — holds considerable potential for
mitigating the burden of hypertension and other
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cardiovascular diseases within this population. Subsequent
research should endeavor to evaluate the efficacy of such
tailored interventions and to elucidate the precise
mechanisms through which perceived stress influences eating
behaviors and  hypertension  pathogenesis in  this
demographic.
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	1 Introduction
	Hypertension remains a major global health concern, particularly in low-income countries. Globally, hypertension is the leading cause of untimely death in 1.3 billion people, and a major cause of morbidity and mortality associated with cardiovascular diseases (Daniels, 2019). The World Health Organization (W.H.O., 2008) reported that hypertension was responsible for 37% deaths in developing countries. Similarly, the Global Nutrition Report revealed that hypertension prevalence in male and female were 27% and 28%, respectively. High dietary sodium / salt intake has been associated with hypertension. The mean sodium intake of men and women are 5.8 and 5.3 g/day respectively (Global Nutrition Report, 2022), which is higher than the recommended intake of 2 g/day.  
	Unhealthy lifestyle behaviors including poor dietary practices, low physical activity, chronic stress, tobacco use, excessive alcohol consumption, and unhealthy body weight contribute to the development of hypertension (Akinbule, et al. 2021; Oladoyinbo, et al., 2020; Yusuf et al., 2020). Hypertension has been associated with unmodifiable risk factors such as increasing age, family history, and comorbidities (e.g., cardiovascular diseases and diabetes mellitus) (Akinbule et al., 2022; Oladoyinbo et al., 2020). 
	Similarly, high levels of stress have been associated with less engagement in physical activity, greater likelihood of engaging in unhealthy dietary behaviors, and other lifestyle practices (Yoon & So, 2023). Additionally, high levels of stress might lead to increase in physical activities such as exercise, as a form of coping strategy (Park et al., 2023; Stults-Kolehmainen & Sinha, 2014). These may have consequential effects on health and increase the risk of hypertension and associated chronic diseases. Previous studies reported high prevalence of cardiovascular risk factors among Nigerian university personnel (Akintunde et al., 2015; Akinbule et al., 2018). 
	University workers, especially in Nigeria, often burdened with heavy workloads due to shortage of staff and limited resources, are particularly vulnerable to such risk factors (Akinbule et al., 2018). This may be because they are understaffed, arising from the massive relocation of many people, including university personnel, to developed countries in search for greener pasture. Consequently, most public universities have increased student-staff ratio beyond the recommendation, hence exposing them to the risk of increased stress, irregular eating patterns, and even reduced physical activity. 
	While previous studies have explored cardiovascular risk factors among university personnel, there is a dearth of research specifically investigating the association between lifestyle behaviors and hypertension in this population. The majority of deaths and morbidity occurring among these population groups are hypertension-related. The few studies conducted in this area did not utilize the appropriate classification of hypertension recommended by the American Heart Association, however, rather categorized hypertension as systolic pressure of >140mmHg and diastolic pressure of > 90 mmHg (Ajayi et al., 2016; Odunaiya et al., 2015; Okubadejo et al., 2019; Oladoyinbo et al., 2020) thereby categorizing numerous individuals having elevated, and hypertension stage 1 as having normal blood pressure, hence increasing hypertension related morbidity and mortality. Appropriate information on the prevalence of hypertension among university personnel will promote early-stage detection of hypertension and reduce complication. Moreover, information on the relationship between lifestyle risk behaviors and prevalence of hypertension among university personnel will inform individuals on healthy dietary and lifestyle practices to promote health. Through understanding the prevalence of hypertension and its underlying determinants, the present study may provide beneficial information that can be employed to develop targeted interventions, which may be (institution-based) to promote healthy lifestyle behaviors and decrease the burden of hypertension and other cardiovascular diseases. The current study therefore aims to assess the association between perceived stress, lifestyle and dietary behaviors, and hypertension among university personnel in Abeokuta, Ogun State, Nigeria.
	2 Material and Methods 
	2.1 Study Design
	The study adopted a cross-sectional research design. 
	2.2 Study Population
	The population of this study are university personnel in Federal University of Agriculture, Abeokuta (FUNAAB) in Ogun State. FUNAAB is the sole public university in Abeokuta, and the exclusive University of Agriculture in Southwest, Nigeria. In 2024, FUNAAB emerged as the premier University of Agriculture on the African continent and 7th position globally. The university covers about 10,000 hectares land in the Northeastern end of Abeokuta, the capital of Ogun State. The academic staff comprises 592 members while non-academic comprise 1,741. The total number of Staff of Federal University of Agriculture, Abeokuta is 2333 who works in the 10 colleges in the university, namely College of Agricultural Management and Rural Development, College of Animal Science and Livestock Production, College of Plant Science and Crop Production, College of Environmental Resources Management, College of Engineering, College of Food Science and Human Ecology, College of Biosciences, College of Physical Sciences, College of Veterinary Medicine, and College of Management Science. It also include staff working in the 18 centers of the university which encompasses: Directorate of Academic Planning, Central Laboratory and Biotechnology Centre, Centre of Excellence in Agricultural Development and Sustainable Environment, Directorate of Research, Innovations and Partnership, International Scholars’ Resource Centre, Bursary, Directorate of Health Services, Directorate of University Farms, Information and Communication Technology Resource Centre, Directorate of Physical Planning, Directorate of Public Relations, Directorate of Works and Services, Directorate of Environmental Management, Agricultural Media Resources and Extension Centre, Centre for Professional Development, and Directorate of Students Industrial Work Experience Scheme (Federal University of Agriculture)
	2.3 Sample Size Determination
	The sample size utilized in the present study was calculated as described by Araoye (2004).
	𝑛=(𝑧2𝑥 𝑝 𝑥 𝑞)𝑑²
	n = minimum sample size.
	z = 1.96 (constant)
	d = 0.05 (error)
	p = 25% (hypertension prevalence in Nigeria) (Global Nutrition Report, 2022).
	q = (1-p)
	𝑛=(1.962𝑥 0.25 𝑥 0.75)0.05²
	The minimum sample size was 288. 
	Among the 288 questionnaires disseminated among the respondents, solely 250 respondents completed the questionnaires, yielding an 86.7% responsive rate.
	2.4 Sampling Procedure
	The total number of university personnel is 2333. The university personnel were classified into academic (592) and non-teaching staff (1741).  A systematic sampling technique was utilized to select the respondents from the two categories of staff. Academic (72) and non-teaching (216) staff were identified employing a ratio of 3:1. The nth values were 8 for both academic and non-teaching staff. The start value was determined by ballot (between 1 and the nth value). 
	2.5 Data Collection 
	2.5.1 Physical and Lifestyle Characteristics of the Respondents
	Data on the personal information of respondents, alcohol drinking and smoking were gathered utilizing a semi-structured questionnaire.  Physical activity level of the respondents was assessed employing the World Health Organization 18–International Physical Activity Questionnaire (IPAQ). The questionnaire has domains on work, transportation, recreation, and sedentary and was scored based on a continuous variable.  Respondents’ scores were expressed as Metabolic Equivalent (MET) in minutes/week. Total MET–min/week were categorized as inactive (< 600 MET-min/week), minimally active (600–2999 MET-min/week) and HEPA active (> 3000 MET–min/week) physical activity. 
	2.5.2 Perceived Stress, Eating Behavior and Pattern 
	A 5-pont scale, 14-item perceived stress questionnaire by Cohen et al. (2015) utilized to assess perceived stress. Reversed scoring occurred in some questions such as 4, 5, 6, 7, 9, 10, 13. The highest attainable score was 56 while the lowest attainable score was 0. Perceived stress was categorized as low stress (0-39%), moderate stress (40-69%) and much stressed (70 and above). A three factor 18–item eating behavior questionnaire by Karlsson et al. (2000) was adopted to assess respondents’ eating behavior on three domains – emotional (the tendency to consume in response to emotional urges, both positive and negative such as distress and negative emotions), uncontrolled (the tendency to lose control and overeat) and cognitive restraint (efforts and worries to regulate food intake to control body weight and shape), consisting of 3, 6 and 10 questions, respectively.  The three domains were summed up and transformed into raw scales of 0 to 100%. Eating behavior was categorized as poor (0-39%), moderate (40–69%) and adequate (70 and above). Also, respondents’ dietary habit was assessed using a 4–point scale 18–item validated questionnaire (Paugh, 2005). Items were scored by summing up responses. The attainable score ranged from 18–72 and calculating percentage. It was then classified as excellent (76–100%), good (51–75%), fair (26–50%) and poor (0–25%).
	2.5.3 Respondents’ Anthropometry
	Respondents’ body weight, waist circumference, and height were measured as described by the World Health Organization (Bohmann et al., 2025). Body mass index (kg/m2) was classified as underweight (<18.0 kg/m2), healthy weight (18.0–24.99 kg/m2), overweight (25.0–29.99 kg/m2) and general gross obesity (> 30.0 kg/m2). Waist circumference was used to assess abdominal obesity (cm). Male respondent with waist circumference of > 102 cm and female respondent of waist circumference of ≥ 88 cm were categorized to have abdominal obesity (Bohmann et al., 2025).
	2.5.4 Hypertension 
	The blood pressure of respondents was assessed on the left arm after respondents were seated and allowed to relax in a comfortable position for about 10 minutes. Respondents were asked to support the back of their arm with the middle upper arm. The measurement was conducted twice using the OMRON M3 sphygmomanometer. The average systolic and diastolic blood pressure were recorded. Respondents’ systolic and diastolic pressure was classified as normal (< 120 and < 80), elevated (120-129 and < 80), hypertension stage 1 (130–139 or 80–89), hypertension stage 2 (> 140 or > 90), hypertension crisis > 180 and/or > 120) (Whelton, 2018).
	2.6 Informed Consent and Ethical Clearance 
	Written consent was obtained from each respondent. The ethical review board of the department of Nutrition and Dietetics, Federal University of Agriculture Abeokuta approved the conduct of the study.
	2.7 Statistical Analysis
	Data obtained from the study was analyzed for using descriptive statistics such as mean, median, interquartile range, frequencies, and percentages. The normality of the data was done using skewness. Categorical variables and continuous variables were analyzed using Pearson’s Chi-square and Correlation analysis. Factors associated with hypertension were determined using the Logistic regression at p < 0.05. Statistical product and service solution (SPSS) version 25 was used for the analysis.
	3 Results
	3.1 Physical Characteristics of the Respondents
	The median age of the respondents was 40 years with an interquartile range of 16. The median monthly income was $ 227.85, with an interquartile range of $405.1, median weight was 69 kg with an interquartile range of 17, the median height was 1.69 m, with an interquartile range of 0.1, the median body mass index (BMI) was 24.17 kg/m2, with an interquartile range of 5, and the median waist circumference was 90 cm, with an interquartile range of 12. Similarly, the median systolic and diastolic pressure of the respondents were 126.50 mmHg and 80.00 mmHg, respectively, with interquartile ranges of 13 and 12, respectively. In addition, the median total time spent on physical activity was 320.00 MET–minute/day, while the median total time spent on sedentary activity was 300 MET–minute/day. Respondents spent 287.5 minutes/day, 80.0 minutes/day, 225.0 minutes/day on work, transport, and recreational activities, respectively. Also, the median values for cognitive restraint, uncontrolled and emotional eating behaviors were 75.0, 75.0 and 61.1, respectively (Table 1).
	3.2 Prevalence of Overweight, Obesity, Perceived Stress, Lifestyle Behaviors, Hypertension and Eating Pattern of the Respondents
	Nine in ten respondents (92.8%) were moderately stressed, more than three-quarter (79.2%) and two-tenth (20.4%) had moderate and adequate dietary habit, about one-quarter (26.8%) were overweight, 13.2% had general obesity, one-third (32.8%) of the respondents had abdominal obesity. In addition, half (49.6%) of the respondents had hypertension, 15.2% were smoking, one-third (26.0%) of them were alcohol drinkers. Furthermore, almost two-third (64.4%) of the respondents engaged in low physical activities, and only 4.8% had high physical activity (Table 2). Most of the respondents with moderate dietary habits and moderate perceived stress were hypertensive (Figure 1). Although more than two-thirds (70.4%) of the respondents consume vegetables, 63.2% consume fruit, 53.2% consume healthy snacks, and 54.0% consumed breakfast at least 3–4 times weekly, however, 38.8% of the respondents consumed fast food, 70.0% consumed fried and sugary snacks, 60.4% consumed carbonated drinks, and 66.8% skipped meal at least 3 times/ week (Figure 2).
	Association of Lifestyle Behaviors and Dietary Pattern of Respondents with Hypertension
	Alcohol drinking (p = 0.04) and BMI (p = 0.04) were significantly associated with hypertension (Table 3). 
	Similarly, intakes of high calorie snacks (p = 0.00), and fried and sugary snacks (p = 0.01) were significantly associated with hypertension (Table 4).
	Relationship Between Quantity of Alcohol Consumed, Dietary Behavior and Total Time Spent on Physical Activity with Hypertension Among Respondents
	Table 5 data demonstrate that the quantity of alcohol (p = 0.00) consumed, was significantly associated with systolic blood pressure. Furthermore, cognitive restraint (p = 0.03), uncontrolled eating (p = 0.04), emotional eating (p = 0.04) and sedentary activity (p = 0.04) were significantly associated with diastolic pressure (Table 5).
	3.5 Logistic Regression of Associated Risk Factors for Hypertension 
	As the age of the respondents increase, there is increase in the odds of hypertension by 18.53 times (OR = 18.53, 95% CI: 1.14–3.02) among the respondents. Also, respondents with increased BMI had increase odd of having hypertension by 2 times (OR = 1.99, 95% CI: 1.19–3.33). In addition, increase in the quantity of alcohol consumed upsurges the odd of respondents to have hypertension by 24.18 times (OR = 24.18, 95% CI: 1.97–2.96).  Furthermore, increase in cognitive restraint eating behavior increased the odd of respondents having hypertension by 2 times (OR = 1.53, 95% CI: 1.06–2.31) (Table 6).
	4 Discussion  
	The present study revealed a high prevalence of hypertension, with nearly half of the respondents exhibiting elevated blood pressure. Hypertension was more prevalent among respondents aged 41-60 years, those who were married, males, had tertiary education, earned above $278.48, and were non-academic staff. Solely educational level was significantly associated (positively) with hypertension. These findings align with previous studies, which demonstrated a higher prevalence of hypertension among adults aged 41–60 years (Egbi et al., 2015), males (Crichton et al., 2016; Khajedaluee et al., 2016; Liew et al., 2019; Momin et al., 2012), and individuals with higher education levels (Singh et al., 2017). However, Ajayi et al. (2016) established a contrasting pattern, with higher prevalence among younger age groups (18-39 years) and lower educational levels. Other studies have reported a higher prevalence of hypertension among females (Abebe et al., 2015; Cuschieri et al., 2017; Egbi et al., 2015; Obarisiagbon et al., 2018) although educational level was not consistently associated with hypertension (Cuschieri et al., 2017).
	Nearly a quarter of the respondents were regular alcohol drinkers, one in ten were regular smokers, and 15.2% were regular substance users. These findings are consistent with previous studies, which reported alcohol consumption rates of 23.6% (Egbi et al., 2015) and smoking rates of 11.4% (Kishore et al., 2016). However, other studies have reported higher rates of alcohol consumption (59.3%) and lower smoking rates (1.1%) (Abebe et al., 2015; Ajayi et al., 2016).
	While hypertension was more prevalent among non-drinkers, more than half (54.6%) of the regular alcohol drinkers had hypertension stages 1 and 2, and one-fifth had elevated blood pressure. Similarly, almost a quarter of regular smokers (24.3%) and 7.3% of the substance users had hypertension stages 1 and 2. In this study, alcohol consumption was significantly associated with hypertension. Systolic blood pressure was significantly correlated with alcohol consumption. Previous studies have reported mixed findings regarding the association between smoking, alcohol consumption, and hypertension (Ajayi et al., 2016; Paugh, 2005). These findings imply that alcohol consumption could be a contributing factor to the development of hypertension among populations.
	In addition, overweight, physical inactivity, gross and abdominal obesity have been associated with hypertension (Willett et al., 2019). In this study, one in four respondents were overweight, more than one in five were obese, one in three had abdominal obesity and two-thirds had low physical activity. Similarly, a study conducted on adults of Ibadan-North local government area, Nigeria revealed an overweight prevalence of 42.8% (Ajayi et al., 2016). Also, in the study of Ruan et al. (2018), overweight and obesity prevalence was 36.4% and about two-thirds had low physical activity. More so, Singh et al. (2017) reported that 38.3% of their respondents among urban population of Varanasi were overweight and obese and about one-third had abdominal obesity. On the other hand, some studies revealed contrary findings (Onyango et al., 2017; Kishore et al., 2016) however, Egbi et al. (2015) reported that 66.5%, and 59.3% of respondents were overweight and obese respectively from their studies.
	Furthermore, more than two-thirds of the respondents who were overweight had hypertension stage 1 and 2 while one-third of them had elevated blood pressure. Half of the respondents with low physical activity level had hypertension and less than half had elevated blood pressure.   Only 9% of them had normal blood pressure. Almost half of respondents with abdominal obesity had hypertension and less than half of them had elevated blood pressure.
	Physical inactivity has been revealed to increase overweight and obesity (Oladoyinbo et al., 2019) and increased body weight have been linked to cardiometric diseases such as hypertension, diabetes and overall mortality (Colecraft et al., 2018). This suggest that respondents who were physically inactive, had increased body weight and abdominal obesity may be at risk of hypertension and other cardiometric diseases.
	In the present study, body mass index is significantly associated with hypertension. However, physical activity was not associated with hypertension (p = 0.88) as well as abdominal obesity and hypertension (p = 0.88). Previous studies revealed that body mass index had significant association with hypertension (Ajayi et al., 2016; Colecraft et al., 2018; Okubadejo et al., 2019), hypertension and abdominal obesity (Abebe et al., 2015; Baig et al., 2015; Egbi et al., 2015; Obarisiagbon et al., 2018; Singh et al., 2017) as well as hypertension and physical inactivity (Baig et al., 2015; Onyango et al., 2017; Obarisiagbon et al., 2018; Ruan et al., 2018; Singh et al., 2017), although, vigorous physical activity was reported to increase hypertension risk (Cuschieri et al., 2017). 
	Unhealthy dietary habits are a major hypertension risk factor for. Diet high in fat and salt have been implicated in cardiovascular diseases development such as hypertension (Justamente et al., 2020). Eating behavior has been shown to be influenced by stress (Justamente et al., 2020) and hence may contribute to hypertension development. In this study, only one in five respondents had adequate dietary habit and most of them had moderate dietary habit. Hypertension was more prevalent among respondents with moderate than adequate dietary habit, although, there is no association between dietary habit and hypertension. However, habitual unhealthy dietary practices may predispose consumers to the risk of having hypertension. In addition, majority of the respondents perceived to be moderately stressed while only few of them were less stressed. About half of those who were moderately stressed had hypertension while respondents who were less stressed had low hypertension prevalence, although perceived stress had no significant association with hypertension (p = 0.40). Various studies have identified different forms of stress to be a risk factor for hypertension (Colecraft et al., 2018; Egbi et al., 2015; Kishore et al., 2016; Obarisiagbon et al., 2018; Singh et al., 2017). This suggest that respondents who were moderately stressed may be at risk of hypertension. 
	One-quarter of the respondents always consume breakfast, about two-third consume cereal foods, dairy and dairy products, fruits and vegetables and healthy snacks at least three times per week.  On the other hand, almost all of them skipped meals, carbonated beverages, fried and sugary snacks at least three times per week. Also, almost half of the respondents consumed high calorie snacks, and one-third consumed fast food at least three times per week. Studies have shown that good dietary practices such as adequate consumption of fruits and vegetables reduce risk of developing hypertension or its risk factors (Abebe et al., 2015; PloS One Editors, 2023; Onyango et al., 2017; Ruan et al., 2018). However, unhealthy dietary practices such as meal skipping, carbonated beverage intake, intake of fried and sugary snacks and high calorie snacks may predispose consumers to adverse health consequences (Justamente et al., 2020). 
	In this study, unhealthy dietary habits such as frequent intake of high calorie snacks, fried and sugary snacks were associated with hypertension. This finding aligns with previous research highlighting the importance of dietary factors in hypertension prevention (Abebe et al., 2015; Justamente et al., 2020; Onyango et al., 2017; PloS One Editors, 2023; Ruan et al., 2018). However, the association between specific dietary behaviors (e.g., breakfast consumption, fruit and vegetable intake, meal skipping, and healthy snacks) and hypertension was not significant (p > 0.05) in this study. This may be due to various factors, including the cross-sectional design and the limitations of self-reported dietary intake. Previous studies revealed significant association between hypertension and breakfast consumption as well as fruit and vegetable intake (Kubota et al., 2016; PloS One Editors, 2023; Ofori-Asenso et al., 2019). Further studies showed no significant association with meal frequency, hypertension and breakfast consumption (Kang et al., 2019; Lee et al., 2019). In the logistic regression model, age and body mass index had significant association with hypertension.
	5 Conclusions
	This study highlights the substantial burden of hypertension and unhealthy lifestyle behaviors prevalent among university personnel. Similarly, the vast majority of respondents experiencing moderate levels of stress. Furthermore, a high prevalence of unhealthy eating patterns was observed, characterized by excessive consumption of fried foods, sugary snacks, and carbonated beverages coupled with frequent meal skipping, 
	The etiology of hypertension within this cohort is multifactorial, with demographic characteristics, lifestyle behaviors, and dietary habits all constituting significant contributing elements. Advanced age, elevated body mass index, higher quantity of alcohol consumption, and sedentary behavior were all found to increase the odds of a hypertension diagnosis. 
	The implementation of targeted, institution-based interventions designed to promote healthier lifestyles and improved dietary practices — especially those addressing modifiable risk factors — holds considerable potential for mitigating the burden of hypertension and other cardiovascular diseases within this population. Subsequent research should endeavor to evaluate the efficacy of such tailored interventions and to elucidate the precise mechanisms through which perceived stress influences eating behaviors and hypertension pathogenesis in this demographic.
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		Background: Unhealthy lifestyle behaviors, including poor diet, physical inactivity, and excessive alcohol consumption, are well-established risk factors for hypertension.

Aims: This study aimed to assess the association of perceived stress, lifestyle and dietary behaviors with hypertension among university personnel.  

Methods: A cross-sectional survey was conducted on 250 randomly selected university workers was conducted. Data on perceived stress, eating behavior, dietary patterns, smoking habits, alcohol consumption, and physical activity levels were collected employing validated instruments. Blood pressure and nutritional anthropometric measurements were performed using standard procedures. The data were analyzed using descriptive statistics. A Pearson’s Chi-square, correlation and logistic regression analyses were conducted. A p-value of less than 0.05 was considered statistically significant.

Results: The median age of the respondents was 40 years, with median values for waist circumference, height, and weight of 90.0 cm, 1.69 m, and 69.0 kg, respectively. The prevalence of hypertension was 49.6%, with overweight (26.8%), abdominal obesity (32.8%), alcohol consumption (26.0%), smoking (15.2%), and low physical activity levels (64.4%) also being common. The majority of respondents (92.8 %) reported moderate stress levels, and only one-fifth exhibited adequate dietary habits. Cognitive restraint and emotional eating were prevalent, with high consumption of fried and sugary snacks (70.0%) and carbonated drinks (60.4 %), along with frequent meal skipping. In the logistic regression model, age, body mass index, quantity of alcohol consumed, and cognitive restraint eating behavior were significantly (p < 0.05) associated with hypertension.

Conclusions: The prevalence of unhealthy lifestyle behaviors and hypertension is high among university personnel. The findings highlight the critical need for interventions that target stress reduction, dietary modifications, and physical activity promotion are crucial to mitigate the burden of hypertension in this population.

Keywords: Hypertension Risk; Lifestyle Behavior; Eating Behavior; Perceived Stress.
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2 [bookmark: _Hlk202366091]INTRODUCTION

Hypertension remains a major global health concern, particularly in low-income countries. Globally, hypertension is the leading cause of untimely death in 1.3 billion people, and a major cause of morbidity and mortality associated with cardiovascular diseases (Daniels, 2019). The World Health Organization (W.H.O., 2008) reported that hypertension was responsible for 37% deaths in developing countries. Similarly, the Global Nutrition Report revealed that hypertension prevalence in male and female were 27% and 28%, respectively. High dietary sodium / salt intake has been associated with hypertension. The mean sodium intake of men and women are 5.8 and 5.3 g/day respectively (Global Nutrition Report, 2022), which is higher than the recommended intake of 2 g/day.  

Unhealthy lifestyle behaviors including poor dietary practices, low physical activity, chronic stress, tobacco use, excessive alcohol consumption, and unhealthy body weight contribute to the development of hypertension (Akinbule, et al. 2021; Oladoyinbo, et al., 2020; Yusuf et al., 2020). Hypertension has been associated with unmodifiable risk factors such as increasing age, family history, and comorbidities (e.g., cardiovascular diseases and diabetes mellitus) (Akinbule et al., 2022; Oladoyinbo et al., 2020). 

Similarly, high levels of stress have been associated with less engagement in physical activity, greater likelihood of engaging in unhealthy dietary behaviors, and other lifestyle practices (Yoon & So, 2023). Additionally, high levels of stress might lead to increase in physical activities such as exercise, as a form of coping strategy (Park et al., 2023; Stults-Kolehmainen & Sinha, 2014). These may have consequential effects on health and increase the risk of hypertension and associated chronic diseases. Previous studies reported high prevalence of cardiovascular risk factors among Nigerian university personnel (Akintunde et al., 2015; Akinbule et al., 2018). 

University workers, especially in Nigeria, often burdened with heavy workloads due to shortage of staff and limited resources, are particularly vulnerable to such risk factors (Akinbule et al., 2018). This may be because they are understaffed, arising from the massive relocation of many people, including university personnel, to developed countries in search for greener pasture. Consequently, most public universities have increased student-staff ratio beyond the recommendation, hence exposing them to the risk of increased stress, irregular eating patterns, and even reduced physical activity. 

[bookmark: _Hlk207462056]While previous studies have explored cardiovascular risk factors among university personnel, there is a dearth of research specifically investigating the association between lifestyle behaviors and hypertension in this population. The majority of deaths and morbidity occurring among these population groups are hypertension-related. The few studies conducted in this area did not utilize the appropriate classification of hypertension recommended by the American Heart Association, however, rather categorized hypertension as systolic pressure of >140mmHg and diastolic pressure of > 90 mmHg (Ajayi et al., 2016; Odunaiya et al., 2015; Okubadejo et al., 2019; Oladoyinbo et al., 2020) thereby categorizing numerous individuals having elevated, and hypertension stage 1 as having normal blood pressure, hence increasing hypertension related morbidity and mortality. Appropriate information on the prevalence of hypertension among university personnel will promote early-stage detection of hypertension and reduce complication. Moreover, information on the relationship between lifestyle risk behaviors and prevalence of hypertension among university personnel will inform individuals on healthy dietary and lifestyle practices to promote health. Through understanding the prevalence of hypertension and its underlying determinants, the present study may provide beneficial information that can be employed to develop targeted interventions, which may be (institution-based) to promote healthy lifestyle behaviors and decrease the burden of hypertension and other cardiovascular diseases. The current study therefore aims to assess the association between perceived stress, lifestyle and dietary behaviors, and hypertension among university personnel in Abeokuta, Ogun State, Nigeria.

3 MATERIAL AND METHODS 

3.1 Study Design

The study adopted a cross-sectional research design. 

3.2 [bookmark: _Hlk202360557]Study Population

The population of this study are university personnel in Federal University of Agriculture, Abeokuta (FUNAAB) in Ogun State. FUNAAB is the sole public university in Abeokuta, and the exclusive University of Agriculture in Southwest, Nigeria. In 2024, FUNAAB emerged as the premier University of Agriculture on the African continent and 7th position globally. The university covers about 10,000 hectares land in the Northeastern end of Abeokuta, the capital of Ogun State. The academic staff comprises 592 members while non-academic comprise 1,741. The total number of Staff of Federal University of Agriculture, Abeokuta is 2333 who works in the 10 colleges in the university, namely College of Agricultural Management and Rural Development, College of Animal Science and Livestock Production, College of Plant Science and Crop Production, College of Environmental Resources Management, College of Engineering, College of Food Science and Human Ecology, College of Biosciences, College of Physical Sciences, College of Veterinary Medicine, and College of Management Science. It also include staff working in the 18 centers of the university which encompasses: Directorate of Academic Planning, Central Laboratory and Biotechnology Centre, Centre of Excellence in Agricultural Development and Sustainable Environment, Directorate of Research, Innovations and Partnership, International Scholars’ Resource Centre, Bursary, Directorate of Health Services, Directorate of University Farms, Information and Communication Technology Resource Centre, Directorate of Physical Planning, Directorate of Public Relations, Directorate of Works and Services, Directorate of Environmental Management, Agricultural Media Resources and Extension Centre, Centre for Professional Development, and Directorate of Students Industrial Work Experience Scheme (Federal University of Agriculture)

3.3 Sample Size Determination

The sample size utilized in the present study was calculated as described by Araoye (2004).

[bookmark: _Hlk205998575]

n = minimum sample size.

z = 1.96 (constant)

d = 0.05 (error)

p = 25% (hypertension prevalence in Nigeria) (Global Nutrition Report, 2022).

q = (1-p)



The minimum sample size was 288. 

Among the 288 questionnaires disseminated among the respondents, solely 250 respondents completed the questionnaires, yielding an 86.7% responsive rate.

3.4 Sampling Procedure

The total number of university personnel is 2333. The university personnel were classified into academic (592) and non-teaching staff (1741).  A systematic sampling technique was utilized to select the respondents from the two categories of staff. Academic (72) and non-teaching (216) staff were identified employing a ratio of 3:1. The nth values were 8 for both academic and non-teaching staff. The start value was determined by ballot (between 1 and the nth value). 

3.5 [bookmark: _Hlk206000539]Data Collection 

3.5.1 [bookmark: _Hlk206000199]Physical and Lifestyle Characteristics of the Respondents

Data on the personal information of respondents, alcohol drinking and smoking were gathered utilizing a semi-structured questionnaire.  Physical activity level of the respondents was assessed employing the World Health Organization 18–International Physical Activity Questionnaire (IPAQ). The questionnaire has domains on work, transportation, recreation, and sedentary and was scored based on a continuous variable.  Respondents’ scores were expressed as Metabolic Equivalent (MET) in minutes/week. Total MET–min/week were categorized as inactive (< 600 MET-min/week), minimally active (600–2999 MET-min/week) and HEPA active (> 3000 MET–min/week) physical activity. 

3.5.2 [bookmark: _Hlk202362080]Perceived Stress, Eating Behavior and Pattern 

A 5-pont scale, 14-item perceived stress questionnaire by Cohen et al. (2015) utilized to assess perceived stress. Reversed scoring occurred in some questions such as 4, 5, 6, 7, 9, 10, 13. The highest attainable score was 56 while the lowest attainable score was 0. Perceived stress was categorized as low stress (0-39%), moderate stress (40-69%) and much stressed (70 and above). A three factor 18–item eating behavior questionnaire by Karlsson et al. (2000) was adopted to assess respondents’ eating behavior on three domains – emotional (the tendency to consume in response to emotional urges, both positive and negative such as distress and negative emotions), uncontrolled (the tendency to lose control and overeat) and cognitive restraint (efforts and worries to regulate food intake to control body weight and shape), consisting of 3, 6 and 10 questions, respectively.  The three domains were summed up and transformed into raw scales of 0 to 100%. Eating behavior was categorized as poor (0-39%), moderate (40–69%) and adequate (70 and above). Also, respondents’ dietary habit was assessed using a 4–point scale 18–item validated questionnaire (Paugh, 2005). Items were scored by summing up responses. The attainable score ranged from 18–72 and calculating percentage. It was then classified as excellent (76–100%), good (51–75%), fair (26–50%) and poor (0–25%).

3.5.3 [bookmark: _Hlk205999632]Respondents’ Anthropometry

Respondents’ body weight, waist circumference, and height were measured as described by the World Health Organization (Bohmann et al., 2025). Body mass index (kg/m2) was classified as underweight (<18.0 kg/m2), healthy weight (18.0–24.99 kg/m2), overweight (25.0–29.99 kg/m2) and general gross obesity (> 30.0 kg/m2). Waist circumference was used to assess abdominal obesity (cm). Male respondent with waist circumference of > 102 cm and female respondent of waist circumference of ≥ 88 cm were categorized to have abdominal obesity (Bohmann et al., 2025).

3.5.4 Hypertension 

[bookmark: _Hlk206000605]The blood pressure of respondents was assessed on the left arm after respondents were seated and allowed to relax in a comfortable position for about 10 minutes. Respondents were asked to support the back of their arm with the middle upper arm. The measurement was conducted twice using the OMRON M3 sphygmomanometer. The average systolic and diastolic blood pressure were recorded. Respondents’ systolic and diastolic pressure was classified as normal (< 120 and < 80), elevated (120-129 and < 80), hypertension stage 1 (130–139 or 80–89), hypertension stage 2 (> 140 or > 90), hypertension crisis > 180 and/or > 120) (Whelton, 2018).

3.6 [bookmark: _Hlk206000704]Informed Consent and Ethical Clearance 

Written consent was obtained from each respondent. The ethical review board of the department of Nutrition and Dietetics, Federal University of Agriculture Abeokuta approved the conduct of the study.

3.7 Statistical Analysis

Data obtained from the study was analyzed for using descriptive statistics such as mean, median, interquartile range, frequencies, and percentages. The normality of the data was done using skewness. Categorical variables and continuous variables were analyzed using Pearson’s Chi-square and Correlation analysis. Factors associated with hypertension were determined using the Logistic regression at p < 0.05. Statistical product and service solution (SPSS) version 25 was used for the analysis.

4 [bookmark: _Hlk202366357]RESULTS

4.1 [bookmark: _Hlk202365237]Physical Characteristics of the Respondents

[bookmark: _Hlk206073881]The median age of the respondents was 40 years with an interquartile range of 16. The median monthly income was $ 227.85, with an interquartile range of $405.1, median weight was 69 kg with an interquartile range of 17, the median height was 1.69 m, with an interquartile range of 0.1, the median body mass index (BMI) was 24.17 kg/m2, with an interquartile range of 5, and the median waist circumference was 90 cm, with an interquartile range of 12. Similarly, the median systolic and diastolic pressure of the respondents were 126.50 mmHg and 80.00 mmHg, respectively, with interquartile ranges of 13 and 12, respectively. In addition, the median total time spent on physical activity was 320.00 MET–minute/day, while the median total time spent on sedentary activity was 300 MET–minute/day. Respondents spent 287.5 minutes/day, 80.0 minutes/day, 225.0 minutes/day on work, transport, and recreational activities, respectively. Also, the median values for cognitive restraint, uncontrolled and emotional eating behaviors were 75.0, 75.0 and 61.1, respectively (Table 1).[bookmark: Table2]Table 2. Prevalence of Perceived Stress, Lifestyle Behaviors, Anthropometry and Hypertension Among the Respondents

Variables

N

%

Perceived stress low (n, %)

12

4.8

Perceived stress moderate (n, %)

232

92.8

Perceived stress high (n, %)

6

2.4

Dietary habit poor (n, %)

1

0.4

Dietary habit moderate (n, %)

198

79.2

Dietary habit adequate (n, %)

51

20.4

Prevalence of overweight

67

26.8

Prevalence of general obesity

33

13.2

Prevalence of abdominal obesity

82

32.8

Prevalence of hypertension (n, %)

124

49.6

Smoking

38

15.2

Alcohol drinking

65

26

Physical activity low

161

64.4

Physical activity moderate

77

30.8

Physical activity high

12

4.8





4.2 [bookmark: _Hlk206073777]Prevalence of Overweight, Obesity, Perceived Stress, Lifestyle Behaviors, Hypertension and Eating Pattern of the Respondents

[bookmark: _Hlk206070795]Nine in ten respondents (92.8%) were moderately stressed, more than three-quarter (79.2%) and two-tenth (20.4%) had moderate and adequate dietary habit, about one-quarter (26.8%) were overweight, 13.2% had general obesity, one-third (32.8%) of the respondents had abdominal obesity. In addition, half (49.6%) of the respondents had hypertension, 15.2% were smoking, one-third (26.0%) of them were alcohol drinkers. Furthermore, almost two-third (64.4%) of the respondents engaged in low physical activities, and only 4.8% had high physical activity (Table 2). Most of the respondents with moderate dietary habits and moderate perceived stress were hypertensive (Figure 1). Although more than two-thirds (70.4%) of the respondents consume vegetables, 63.2% consume fruit, 53.2% consume healthy snacks, and 54.0% consumed breakfast at least 3–4 times weekly, however, 38.8% of the respondents consumed fast food, 70.0% consumed fried and sugary snacks, 60.4% consumed carbonated drinks, and 66.8% skipped meal at least 3 times/ week (Figure 2).[bookmark: Table1]Table 1. Physical Characteristics of the Study Population



Median

LQ-UQ

Skewness

Minimum

Maximum

Age (years)

40.00

32.75–49.00

0.07

24.00

61.00

Monthly Income ($)

227.85

101.27–506.33

0.90

50.63

1,012.66

Weight (kg)

69.00

62.00–79.13

1.12

45.00

125.00

Height (cm)

1.69

1.64–1.73

0.11

1.53

1.86

Body Mass Index (kg/m2)

24.17

21.69–27.14

0.95

15.09

43.66

Waist Circumference (cm)

90.00

83.38–95.00

0.39

39.00

144.00

Diastolic Blood Pressure (mmHg)

80.00

72.88–85.00

0.26

58.00

110.00

Systolic Blood Pressure (mmHg)

126.50

120.38–133.50

0.52

90.00

179.50

Total Physical Activity (MET-minutes/day)

320.00

0.00–840.00

3.87

0.00

10920.00

Work (MET-minutes/day)

287.50

146.3–33.8

1.57

70.00

720.00

Transport (MET-minutes/day)

80.00

45.0–150.0

2.90

10.00

840.00

Recreation (MET-minutes/day)

225.00

95.0–450.0

0.54

80.00

560.00

Sedentary (MET-minutes/day)

300.00

180.0–420.0

0.09

30

540

Emotional Eating Behavior

75.00

66.67–85.42

-0.41

25.00

100.00

Uncontrolled Eating Behavior

61.11

52.78–66.67

-0.14

33.33

86.11

Cognitive Restraint Behavior

75.00

66.67–83.33

-0.13

41.67

104.17

Note: 1$ = 395





4.3 [bookmark: _Hlk206073813]Association of Lifestyle Behaviors and Dietary Pattern of Respondents with Hypertension[bookmark: Figure1]

Figure 1. Dietary Habits and Perceived Stress Score of the Respondents





Alcohol drinking (p = 0.04) and BMI (p = 0.04) were significantly associated with hypertension (Table 3). [bookmark: Table3]Table 3. Association of Lifestyle Behaviors and Anthropometry of Respondents with Hypertension

Variable

N (%)

Normal

Elevated  

Hypertension 

     Stage I

Hypertension 

    Stage II

p-value

Total

250 (100.0)

25 (10.0)

101 (40.4)

83 (33.2)

41 (16.4)



Age













20–40

126 (50.4)

14 (56.0)

61 (60.4)

37 (44.6)

14 (34.2)

0.10

41–60

121 (48.4)

11 (44.0)

39 (38.6)

45 (54.2)

26 (63.4)



61–65

3 (1.2)

0 (0.0)

1 (1.0)

1 (1.2)

1 (2.4)



Gender 













Male

142 (56.8)

12 (48.0)

54 (53.5)

48 (57.8)

28 (68.3)

0.32

Female

108 (43.2)

13 (52.0)

47 (46.5)

35 (42.2)

13 (31.7)



Educational level













Secondary

67(26.8)

5 (20.0)

27 (26.7)

23 (27.7)

12 (29.2)

0.05*

Tertiary

128(51.2)

14 (56.0)

52 (51.5)

48 (57.8)

14 (34.1)



Postgraduate

55(22.0)

6 (24.0)

22 (21.8)

12 (14.5)

15 (36.6)



Marital Status 













Single

66 (26.4)

9 (36.0)

30 (29.7)

19 (22.9)

8 (19.5)

0.44

Married

160(64.0)

16 (64.0)

61 (60.4)

57 (68.7)

26 (63.4)







Similarly, intakes of high calorie snacks (p = 0.00), and fried and sugary snacks (p = 0.01) were significantly associated with hypertension (Table 4).





4.4 Relationship Between Quantity of Alcohol Consumed, Dietary Behavior and Total Time Spent on Physical Activity with Hypertension Among RespondentsTable 3. (Continued)

Alcohol consumption status





Never Drinkers

185 (74.0)

20 (80.0)

75 (74.3)

64 (77.1)

26 (63.4)

0.04*

Regular Drinkers

59 (23.6)

4 (16.0)

23 (22.8)

19 (22.9)

13 (31.7)



Lifetime Drinkers

6 (2.4)

1 (4.0)

3 (3.0)

0 (0.0)

2 (4.9)



Tobacco Smoking Status





Never Smokers

212 (84.8)

22 (88.0)

90 (89.1)

65 (78.3)

35 (85.4)



Regular Smokers

26 (10.4)

1 (4.0)

9 (8.9)

12 (14.5)

4 (9.8)

0.11

Lifetime Smokers

9 (3.6)

2 (8.0)

2 (2.0)

5 (6.0)

0 (0.0)



Occasional Smokers

3 (1.2)

0 (0.0)

0 (0.0)

1 (1.2)

2 (4.9)



Substance sniffing Status





Regular Sniffers

5 (2.0)

0 (0.0)

1 (1.0)

2 (2.4)

2 (4.9)

0.40

Never Sniffers

245 (98.0)

25(100.0)

100(99.0)

81 (97.6)

39 (95.1)



Physical Activity





Low 

161 (64.4)

15 (60.0)

65 (64.4)

53 (63.9)

28 (68.3)

0.88

Moderate

77 (30.8)

8 (32.0)

30 (29.7)

28 (33.7)

11 (26.8)



High

12 (4.8)

2 (8.0)

6 (5.9)

2 (2.4)

2 (4.9)



Body Mass Index













Underweight

10 (4.0)

2 (8.0)

6 (5.9)

2 (2.4)

0 (0.0)

0.04*

Normal

140 (56.0)

17 (68.0)

61 (60.4)

39 (47.0)

23 (56.1)



Overweight

67 (26.8)

4 (16.0)

25 (24.8)

23 (27.7)

15 (36.6)



Obesity

33 (13.2)

2 (8.0)

9 (13.0)

19 (22.9)

3 (7.3)



Abdominal Obesity













No

168 (67.2)

17 (68.0)

66 (65.3)

55 (66.3)

30 (72.2)

0.88

Yes

82 (32.8)

8 (32.0)

35 (34.7)

28 (33.7)

11(26.8)







Table 5 data demonstrate that the quantity of alcohol (p = 0.00) consumed, was significantly associated with systolic blood pressure. Furthermore, cognitive restraint (p = 0.03), uncontrolled eating (p = 0.04), emotional eating (p = 0.04) and sedentary activity (p = 0.04) were significantly associated with diastolic pressure (Table 5).

4.5 Logistic Regression of Associated Risk Factors for Hypertension 

As the age of the respondents increase, there is increase in the odds of hypertension by 18.53 times (OR = 18.53, 95% CI: 1.14–3.02) among the respondents. Also, respondents with increased BMI had increase odd of having hypertension by 2 times (OR = 1.99, 95% CI: 1.19–3.33). In addition, increase in the quantity of alcohol consumed upsurges the odd of respondents to have hypertension by 24.18 times (OR = 24.18, 95% CI: 1.97–2.96).  Furthermore, increase in cognitive restraint eating behavior increased the odd of respondents having hypertension by 2 times (OR = 1.53, 95% CI: 1.06–2.31) (Table 6).

5 [bookmark: _Hlk202370447]DISCUSSION  

The present study revealed a high prevalence of hypertension, with nearly half of the respondents exhibiting elevated blood pressure. Hypertension was more prevalent among respondents aged 41-60 years, those who were married, males, had tertiary education, earned above $278.48, and were non-academic staff. Solely educational level was significantly associated (positively) with hypertension. These findings align with previous studies, which demonstrated a higher prevalence of hypertension among adults aged 41–60 years (Egbi et al., 2015), males (Crichton et al., 2016; Khajedaluee et al., 2016; Liew et al., 2019; Momin et al., 2012), and individuals with higher education levels (Singh et al., 2017). However, Ajayi et al. (2016) established a contrasting pattern, with higher prevalence among younger age groups (18-39 years) and lower educational levels. Other studies have reported a higher prevalence of hypertension among females (Abebe et al., 2015; Cuschieri et al., 2017; Egbi et al., 2015; Obarisiagbon et al., 2018) although educational level was not consistently associated with hypertension (Cuschieri et al., 2017).

[bookmark: Table4]Table 4. Associated dietary pattern of respondents with hypertension

Variable

Normal

Elevated

Hypertension

Stage I

Hypertension

Stage II

Total

p-value*

Breakfast consumption

Not at all

3 (12.0)

8 (7.9)

3 (3.6)

2 (4.9)

16 (6.4)

0.12

1–2 times

6 (24.0)

12 (11.9)

15 (18.1)

1 (2.4)

34 (13.6)



3–4 times

12 (48.0)

53 (52.5)

42 (50.6)

28 (68.3)

135 (54.0)



5–7 times

4 (16.0)

28 (27.7)

23 (27.7)

10 (24.4)

65 (26.0)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)



Meal skipping

Not at all

3 (12.0)

7 (6.9)

4 (4.8)

4 (9.8)

18 (7.2)

0.51

1–2 times

9 (36.0)

25 (24.8)

19 (22.9)

12 (29.3)

65 (26.0)



3–4 times

10 (40.0)

47 (46.5)

49 (59.0)

19 (46.3)

125 (50.0)



5–7 times

3 (12.0)

22 (21.8)

11 (13.3)

6 (14.6)

42 (16.8)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)





[bookmark: Figure2]

Note: *per day

Figure 2. Dietary Patterns of the Respondents in a Week





[bookmark: Table5]Table 5. Relationship Between Quantity of Alcohol Consumed, Eating Behavior and Total Time Spent on Physical Activity with Hypertension Among Respondents





Median (LQ-UQ)

SP (r)

p-value

DP (r)

p-value

Quantity of alcohol (mL)

450 (100.0–1200.0)

0.35

0.00*

0.12

0.35

Eating Behaviour 

Cognitive Restraint   

Uncontrolled Eating 

Emotional Eating   

75.00 (83.33–66.67)

61.11 (66.67–52.78)

75.00 (85.42–66.67)

-0.03

-0.11

-0.06

0.61

0.08

0.37

-0.26

-0.25

-0.24

0.03*

0.04*

0.04*

Total time spent on (MET-minute/day)







Physical Activity

320.0 (0.0–840.0)

-0.04

0.52

-0.08

0.22

Work 

287.5 (146.3–33.8)

-0.35

0.40

-0.09

0.84

Transport 

80.0 (45.0–150.0)

-0.07

0.34

-0.-3

0.74

Recreation

225.0 (95.0–450.0)

-0.24

0.39

-0.21

0.44

Sedentary Activity  

300.0 (180.0–420.0)

0.08;

0.23

0.13

0.04*

Note: SP: Systolic pressure; DP: diastolic pressure; r: correlation coefficient.



Table 4. (Continued)



[bookmark: _Hlk206082723][bookmark: _Hlk206082874]Fruit Intake

Not at all

2 (8.0)

3 (3.0)

1 (1.2)

1 (2.4)

7 (2.8)

0.72

1–2 times

6 (24.0)

37 (36.6)

29 (34.9)

13 (31.7)

85 (34.0)



3–4 times

12 (48.0)

41 (40.6)

31 (37.3)

19 (46.3)

103 (41.2)



5–7 times

5 (20.0)

20 (19.8)

22 (26.5)

8 (19.5)

55 (22.0)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)



Vegetable Intake

Not at all

2 (8.0)

1 (1.0)

2 (2.4)

1 (2.4)

6 (2.4)

0.72

1–2 times

6 (24.0)

27 (26.7)

24 (28.9)

11 (26.8)

68 (27.2)



3–4 times

9 (36.0)

48 (47.5)

39 (47.0)

21 (51.2)

117 (46.8)



5–7 times

8 (32.0)

25 (24.8)

18 (21.7)

8 (19.5)

59 (23.6)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)



Intake of High Calorie Snacks







Not at all

1 (4.0)

10 (9.9)

6 (7.2)

11 (26.8)

28 (11.2)

0.00*

1-2 times

15 (60.0)

44 (43.6)

41 (49.4)

5 (12.2)

105 (42.0)



3-4 times

6 (24.0)

32 (31.7)

27 (32.5)

17 (41.5)

82 (32.8)



5-7 times

3 (12.0)

15 (14.9)

9 (10.8)

8 (19.5)

35 (14.0)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)



Intake of Fried and Sugary Snacks 







Not at all

2 (8.0)

8 (7.9)

3 (3.6)

2 (4.9)

15 (6.0)

0.01*

1-2 times

11 (44.0)

31 (30.7)

16 (19.3)

12 (29.3)

70 (28.0)



3-4 times

5 (20.0)

41 (40.6)

49 (59.0)

12 (29.3)

107 (42.8)



5-7 times

7 (28.0)

21 (20.8)

15 (18.1)

15 (36.6)

58 (23.2)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)



Intake of Healthy Snacks*









Not at all

3 (12.0)

8 (7.9)

5 (6.0)

4 (9.8)

20 (8.0)

0.71

1-2 times

9 (36.0)

42 (41.6)

33 (39.8)

13 (31.7)

97 (38.8)



3-4 times

8 (32.0)

41 (40.6)

36 (43.4)

16 (39.0)

101 (40.4)



5-7 times

5 (20.0)

10 (9.9)

9 (10.8)

8 (19.5)

32 (12.8)



Total

25(10.0)

101(40.4)

83(33.2)

41(16.4)

250(100.0)



Note: * Healthy snacks are fruits, yoghurt, and popcorn. 











[bookmark: _Hlk202365792] 



Nearly a quarter of the respondents were regular alcohol drinkers, one in ten were regular smokers, and 15.2% were regular substance users. These findings are consistent with previous studies, which reported alcohol consumption rates of 23.6% (Egbi et al., 2015) and smoking rates of 11.4% (Kishore et al., 2016). However, other studies have reported higher rates of alcohol consumption (59.3%) and lower smoking rates (1.1%) (Abebe et al., 2015; Ajayi et al., 2016).[bookmark: Table6][bookmark: _Hlk152075626]Table 6. Logistic Regression of Associated Risk Factors for Hypertension

Variables

AOR

95% CI







         Lower



Upper          p-value

Age

18.53*

1.14

3.02

0.04

Body Mass Index (kg/m2)









<25.00

Ref







> 25.00

1.99*

1.19

3.33

0.01

Smoking Status









Regular Smokers

1.56

0.74

3.28

0.24

Non- smokers

Ref







Substance Sniffing Status









Regular Substance Sniffers

4.25

0.45

40.43

0.21

Non-Substance Sniffers

Ref







Alcohol drinking status









Regular Alcohol Drinkers

1.01

0.60

1.98

0.77

Non-Drinkers

Ref







Quantity of Alcohol Consumed

24.18*

1.97

2.96

0.01

Perceived stress status









Perceived Stressed

0.48

0.14

1.65

0.24

Perceived Less stressed

Ref







Eating Behavior

Emotional Eating

Uncontrolled Eating

Cognitive Restraint

1.01

Ref

1.53*

0.56

0.77

1.06

1.74

1.32

2.21

0.96

0.95

0.02

Dietary habit of adequacy









Adequate Dietary Habit

1.24

0.66

2.31

0.50

Inadequate Dietary Habit

Ref







Note: Adjusted Odds Ratio (AOR).





While hypertension was more prevalent among non-drinkers, more than half (54.6%) of the regular alcohol drinkers had hypertension stages 1 and 2, and one-fifth had elevated blood pressure. Similarly, almost a quarter of regular smokers (24.3%) and 7.3% of the substance users had hypertension stages 1 and 2. In this study, alcohol consumption was significantly associated with hypertension. Systolic blood pressure was significantly correlated with alcohol consumption. Previous studies have reported mixed findings regarding the association between smoking, alcohol consumption, and hypertension (Ajayi et al., 2016; Paugh, 2005). These findings imply that alcohol consumption could be a contributing factor to the development of hypertension among populations.

In addition, overweight, physical inactivity, gross and abdominal obesity have been associated with hypertension (Willett et al., 2019). In this study, one in four respondents were overweight, more than one in five were obese, one in three had abdominal obesity and two-thirds had low physical activity. Similarly, a study conducted on adults of Ibadan-North local government area, Nigeria revealed an overweight prevalence of 42.8% (Ajayi et al., 2016). Also, in the study of Ruan et al. (2018), overweight and obesity prevalence was 36.4% and about two-thirds had low physical activity. More so, Singh et al. (2017) reported that 38.3% of their respondents among urban population of Varanasi were overweight and obese and about one-third had abdominal obesity. On the other hand, some studies revealed contrary findings (Onyango et al., 2017; Kishore et al., 2016) however, Egbi et al. (2015) reported that 66.5%, and 59.3% of respondents were overweight and obese respectively from their studies.

Furthermore, more than two-thirds of the respondents who were overweight had hypertension stage 1 and 2 while one-third of them had elevated blood pressure. Half of the respondents with low physical activity level had hypertension and less than half had elevated blood pressure.   Only 9% of them had normal blood pressure. Almost half of respondents with abdominal obesity had hypertension and less than half of them had elevated blood pressure.

Physical inactivity has been revealed to increase overweight and obesity (Oladoyinbo et al., 2019) and increased body weight have been linked to cardiometric diseases such as hypertension, diabetes and overall mortality (Colecraft et al., 2018). This suggest that respondents who were physically inactive, had increased body weight and abdominal obesity may be at risk of hypertension and other cardiometric diseases.

In the present study, body mass index is significantly associated with hypertension. However, physical activity was not associated with hypertension (p = 0.88) as well as abdominal obesity and hypertension (p = 0.88). Previous studies revealed that body mass index had significant association with hypertension (Ajayi et al., 2016; Colecraft et al., 2018; Okubadejo et al., 2019), hypertension and abdominal obesity (Abebe et al., 2015; Baig et al., 2015; Egbi et al., 2015; Obarisiagbon et al., 2018; Singh et al., 2017) as well as hypertension and physical inactivity (Baig et al., 2015; Onyango et al., 2017; Obarisiagbon et al., 2018; Ruan et al., 2018; Singh et al., 2017), although, vigorous physical activity was reported to increase hypertension risk (Cuschieri et al., 2017). 

Unhealthy dietary habits are a major hypertension risk factor for. Diet high in fat and salt have been implicated in cardiovascular diseases development such as hypertension (Justamente et al., 2020). Eating behavior has been shown to be influenced by stress (Justamente et al., 2020) and hence may contribute to hypertension development. In this study, only one in five respondents had adequate dietary habit and most of them had moderate dietary habit. Hypertension was more prevalent among respondents with moderate than adequate dietary habit, although, there is no association between dietary habit and hypertension. However, habitual unhealthy dietary practices may predispose consumers to the risk of having hypertension. In addition, majority of the respondents perceived to be moderately stressed while only few of them were less stressed. About half of those who were moderately stressed had hypertension while respondents who were less stressed had low hypertension prevalence, although perceived stress had no significant association with hypertension (p = 0.40). Various studies have identified different forms of stress to be a risk factor for hypertension (Colecraft et al., 2018; Egbi et al., 2015; Kishore et al., 2016; Obarisiagbon et al., 2018; Singh et al., 2017). This suggest that respondents who were moderately stressed may be at risk of hypertension. 

One-quarter of the respondents always consume breakfast, about two-third consume cereal foods, dairy and dairy products, fruits and vegetables and healthy snacks at least three times per week.  On the other hand, almost all of them skipped meals, carbonated beverages, fried and sugary snacks at least three times per week. Also, almost half of the respondents consumed high calorie snacks, and one-third consumed fast food at least three times per week. Studies have shown that good dietary practices such as adequate consumption of fruits and vegetables reduce risk of developing hypertension or its risk factors (Abebe et al., 2015; PloS One Editors, 2023; Onyango et al., 2017; Ruan et al., 2018). However, unhealthy dietary practices such as meal skipping, carbonated beverage intake, intake of fried and sugary snacks and high calorie snacks may predispose consumers to adverse health consequences (Justamente et al., 2020). 

In this study, unhealthy dietary habits such as frequent intake of high calorie snacks, fried and sugary snacks were associated with hypertension. This finding aligns with previous research highlighting the importance of dietary factors in hypertension prevention (Abebe et al., 2015; Justamente et al., 2020; Onyango et al., 2017; PloS One Editors, 2023; Ruan et al., 2018). However, the association between specific dietary behaviors (e.g., breakfast consumption, fruit and vegetable intake, meal skipping, and healthy snacks) and hypertension was not significant (p > 0.05) in this study. This may be due to various factors, including the cross-sectional design and the limitations of self-reported dietary intake. Previous studies revealed significant association between hypertension and breakfast consumption as well as fruit and vegetable intake (Kubota et al., 2016; PloS One Editors, 2023; Ofori-Asenso et al., 2019). Further studies showed no significant association with meal frequency, hypertension and breakfast consumption (Kang et al., 2019; Lee et al., 2019). In the logistic regression model, age and body mass index had significant association with hypertension.

6 CONCLUSIONS

This study highlights the substantial burden of hypertension and unhealthy lifestyle behaviors prevalent among university personnel. Similarly, the vast majority of respondents experiencing moderate levels of stress. Furthermore, a high prevalence of unhealthy eating patterns was observed, characterized by excessive consumption of fried foods, sugary snacks, and carbonated beverages coupled with frequent meal skipping, 

The etiology of hypertension within this cohort is multifactorial, with demographic characteristics, lifestyle behaviors, and dietary habits all constituting significant contributing elements. Advanced age, elevated body mass index, higher quantity of alcohol consumption, and sedentary behavior were all found to increase the odds of a hypertension diagnosis. 

The implementation of targeted, institution-based interventions designed to promote healthier lifestyles and improved dietary practices — especially those addressing modifiable risk factors — holds considerable potential for mitigating the burden of hypertension and other cardiovascular diseases within this population. Subsequent research should endeavor to evaluate the efficacy of such tailored interventions and to elucidate the precise mechanisms through which perceived stress influences eating behaviors and hypertension pathogenesis in this demographic.
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Normal	Poor	Moderate	Adequate	Low	Moderate	High	0	0.84	0.20399999999999999	0.08	0.88	0.04	Elevated	Poor	Moderate	Adequate	Low	Moderate	High	0	0.77200000000000002	0.16	5.8999999999999997E-2	0.92100000000000004	0.02	Hypertension stage 1	Poor	Moderate	Adequate	Low	Moderate	High	1.2E-2	0.79500000000000004	0.22800000000000001	2.4E-2	0.95199999999999996	2.4E-2	Hypertension stage 2	Poor	Moderate	Adequate	Low	Moderate	High	0	0.80500000000000005	0.193	4.9000000000000002E-2	0.92700000000000005	2.4E-2	Perceived Stress





Dietary Habits









Does not occur at all	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	6.4000000000000001E-2	7.1999999999999995E-2	0.32	0.38800000000000001	0.128	0.56000000000000005	9.1999999999999998E-2	0.54800000000000004	3.5999999999999997E-2	2.8000000000000001E-2	2.4E-2	0.08	0.112	0.06	0.08	0.16800000000000001	0.45200000000000001	Sometimes (1-2 times)	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	0.13600000000000001	0.26	0.32800000000000001	0.32400000000000001	0.38400000000000001	0.23599999999999999	0.28799999999999998	0.30399999999999999	0.22800000000000001	0.308	0.34	0.27200000000000002	0.28799999999999998	0.42	0.28000000000000003	0.38800000000000001	0.44400000000000001	0.38	Often (3-4 times)	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	0.54	0.5	0.27600000000000002	0.23200000000000001	0.34	0.124	0.34	0.38400000000000001	0.16400000000000001	0.46800000000000003	0.41199999999999998	0.46800000000000003	0.41199999999999998	0.32800000000000001	0.42799999999999999	0.40400000000000003	0.3	0.14000000000000001	Always (5-7 times)	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	0.26	0.16800000000000001	7.5999999999999998E-2	5.6000000000000001E-2	0.14799999999999999	0.08	0.372	0.22	0.06	0.188	0.22	0.23599999999999999	0.22	0.14000000000000001	0.23200000000000001	0.128	8.7999999999999995E-2	2.8000000000000001E-2	







Does not occur at all	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	6.4000000000000001E-2	7.1999999999999995E-2	0.32	0.38800000000000001	0.128	0.56000000000000005	9.1999999999999998E-2	0.54800000000000004	3.5999999999999997E-2	2.8000000000000001E-2	2.4E-2	0.08	0.112	0.06	0.08	0.16800000000000001	0.45200000000000001	Sometimes (1-2 times)	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	0.13600000000000001	0.26	0.32800000000000001	0.32400000000000001	0.38400000000000001	0.23599999999999999	0.28799999999999998	0.30399999999999999	0.22800000000000001	0.308	0.34	0.27200000000000002	0.28799999999999998	0.42	0.28000000000000003	0.38800000000000001	0.44400000000000001	0.38	Often (3-4 times)	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	0.54	0.5	0.27600000000000002	0.23200000000000001	0.34	0.124	0.34	0.38400000000000001	0.16400000000000001	0.46800000000000003	0.41199999999999998	0.46800000000000003	0.41199999999999998	0.32800000000000001	0.42799999999999999	0.40400000000000003	0.3	0.14000000000000001	Always (5-7 times)	

Breakfast consumption 	Meal skipping	Vitamin supplements intake	Mineral supplements intake	*Three base meals consumption 	Food intake record	*Water intake	Carbonated beverages intake	Dieting	Intake of breads, cereals, pasta, potatoes, or rice	Fruit intake	Vegetable intake	Dairy and dairy products consumption	Intake of high calorie snacks: pastry, cookies, candies 	Intake of fried and sugary snacks like potato chips, cakes, doughnuts or soda	Healthy snacks: fruits	Intake of fast food	Seeking out nutrition information	0.26	0.16800000000000001	7.5999999999999998E-2	5.6000000000000001E-2	0.14799999999999999	0.08	0.372	0.22	0.06	0.188	0.22	0.23599999999999999	0.22	0.14000000000000001	0.23200000000000001	0.128	8.7999999999999995E-2	2.8000000000000001E-2	
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