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ABSTRACT

The transition to university marks a significant phase for many young adults, charac-
terised by academic pursuits, physical growth, and independence in decision-making.
However, this period also introduces new challenges due to the nature of the phase
like stress-related eating habits, irregular dietary habits, limited physical activity, and
reliance on processed food due to time constraints. The aim of this study is to esti-
mate the recommended calorie intake for a Junior undergraduate student (17 Credit
Hours) in a small-sized university (36.7 acres) during university hours using the cal-
culated energy expenditure of on-campus activities. A 5 week-day schedule was used
to record the average duration of activities. In addition, surveyed demographical data
(age, weight, height, and sleep duration) was used to calculate the energy expenditure
using the Harris-Benedict (H-B) formula, published literature, and our data record-
ings. The findings show the recommended calorie intake for optimal nutrition during
university hours for a junior Industrial Engineering student in a small campus to be
1224.73 ± 314.41 kcal.

Keywords: Calorie intake, Energy expenditure, Recommended nutrition, Stress-related eating
habits, Physical activity.

INTRODUCTION

Optimal nutrition is essential to a subject’s academic performance, physi-
cal health, and mental sharpness. This linkage is particularly magnified for
freshmen students due to the challenging nature of the transition and adjust-
ment (Salama et al., 2021). Several studies have reflected the severity and
prevalence of dietary related issues among university students across differ-
ent academic years (Park and Kim, 2013) (Al-awwad et al., 2021). Similarly,
numerous studies have established a correlation between eating behaviour
and academic performance amongst university students (Valladares et al.,
2016). More importantly, it has also been established that a major reason
for obesity could be an imbalance of energy intake and expenditure (Salama
et al., 2021) (Löffler et al., 2021).

In academic settings, Park and Kim investigated the daily basal metabolic
rate and energy expenditure of Korean female university students based on
their one-day activity diaries, the Basal Metabolic Rate was calculated using
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the Harris-Benedict (H–B) formula (Park and Kim, 2013). Similarly, Sun
Hyo Kim measured the daily basal metabolic rate of both female and male
Korean students based on a 3-day (2 weekdays & 1 weekend) 24-hour activ-
ity record (Kim, 2013). Research regarding energy expenditure has also been
conducted in corporate settings, Coopoo et al. (2008) measured the total
energy expenditure and daily MET levels (metabolic equivalents expressed as
kcal/kg/hour) of employees with high risk factor for chronic disease, record-
ings of participants were measured using a wearable ‘metabolic armband’ for
6 days. Researchers has also explored the difference of occupational energy
costs between different occupations which provided detailed estimates of
energy costs in tasks related to five industries: Agriculture, construction,man-
ufacturing, tourism, and transportation, results showed differences between
average energy cost of industries as much as 2.7 kcal/min (Poulianiti et al.,
2019).

Although many studies have been carried out in the field of energy
expenditure in different settings, breakdowns of the activity record in the
aforementioned academic setting-based studies shows authors focused holis-
tically on daily activities with little consideration to a detailed breakdown
of university schedule and on campus activity. The objective of this study is
to calculate the theoretical metabolic expenditure of on-campus activities to
then estimate the recommended calorie intake of an undergraduate student
(17 hours) in a small-sized university (36.7 acres).

METHODOLOGY

The study aims to estimate the optimal calorie intake for undergraduate stu-
dents during university hours, focusing on a case study in Saudi Arabia. In this
research, a case study used a 5-weekday plan to record and measure the aver-
age duration of activities, particularly during university hours. Before that
the demographical data, including age, weight, height, and sleep duration
were collected, to calculate the basal metabolic rate using the Harris-Benedict
(H–B) formula. Energy expenditure was then calculated using the duration
of activities, published literature, and the BMR formula.

The study participants were 20 male Saudi Arabian Third Year under-
graduate Industrial Engineering students with 17 registered semester credit
hours (mean age, 20.7 years). Mean weight and average hours of sleep were
(80.25 [13.81]) kg, (7.675 [1.506]) hrs, respectively. Participants’ consent
was acquired beforehand. Participants were also fully informed about the
purpose of the study and the anonymity of their responses.

An online survey was designed to collect demographic data from the partic-
ipants. Participants were instructed to record the duration of their on-campus
activities for 5 consecutive weekdays in accordance with the designated uni-
versity schedule for a Third Year Industrial Engineering student with 17 credit
hours. A stopwatch was provided to the participants to accurately measure
the durations of activities.



Optimal Calorie Intake for Undergraduate Students During University Hours 33

FINDINGS

Weight and Sleeping Hours of Participants

Figures 1 and 2 show the average weights and sleeping hours of the study
participants. The data was used for the calculation of the basal metabolic
rate and energy expenditure during sleep. The results showed a mean weight
of 80.25 kg with a standard deviation of 13.81 kg, and a mean number of
sleeping hours of 7.675 hrs with a standard deviation of 1.506 hrs.

Figure 1: Average weight of participants.

Figure 2: Average sleeping hours for participants.
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Total Metabolic Rate

The results in Table 1 show the calculation for the Total Metabolic Rate
for Monday. Figure 3 shows the variance in energy expenditure in-between
weekdays. The results show a mean of (1224.729 kcal) and a standard devia-
tion of (314.407 kcal), with themaximumTMRbeing onMonday (1470.414
kcal), and the minimum on Tuesday (695.438 kcal).

Table 1. Monday TMR calculation.

Activity Time
(Minutes)

ER
(kcal
/min)

Weight Factor
(176.92lbs/160lbs)

Total Energy
(kcal)

Sleeping 460.5 0.86 396.03
Getting Prepared 20 2.2 1.10575 48.653
Driving car 20 2.8 1.10575 61.922
Walking from car to Stairs 0.93 4 1.10575 4.11339
Climbing Stairs 0.58 13.7 1.10575 8.7862895
Walking from Stairs to Class

B1-55
0.6 4 1.10575 2.6538

Attending Class 90 1.5 1.10575 149.27625
Walking from Class B1-55 to

B1-58
0.4 4 1.10575 1.7692

Attending Class 90 1.5 1.10575 149.27625
Walking from B1-58 to stairs 3.61 4 1.10575 15.96703
Descending stairs 0.29 2.9 1.10575 0.92993575
Walking from stairs to mosque 0.37 4 1.10575 1.63651
Making Ablution 1 2.5 1.10575 2.764375
Walking from Ablution Area to

the Prayer Area
0.51 4 1.10575 2.25573

Performing Prayer 10 3 1.10575 33.1725
Walking from Mosque to Food

Court
3.83 4 1.10575 16.94009

Standing in queue to order food 2 2.2 1.10575 4.8653
Walking from Food Court to

Cafeteria
1.91 4 1.10575 8.44793

Sitting in Cafeteria 37 1.5 1.10575 61.369125
Walking from Cafeteria to Stairs 0.4 4 1.10575 1.7692
Climbing Stairs 0.41 13.7 1.10575 6.21099775
Walking from Stairs to B1-55 2.36 4 1.10575 10.43828
Attending Class 90 1.5 1.10575 149.27625
Walking from B1-55 to Male

Library
2.86 4 1.10575 12.64978

Climbing Library Stairs 0.86 13.7 1.10575 13.0279465
Walking from stairs to English

Class
0.5 13.7 1.10575 7.5743875

Attending Class 90 1.5 1.10575 149.27625
Walking from class to stairs 0.55 4 1.10575 2.43265
Descending stairs 2.12 2.9 1.10575 6.798151
Walking from stairs to car 1.46 4 1.10575 6.45758

Total 935.05 BMRd + AMRd = 1336.740178
DMRd = 0.1

(
BMRd + AMRd

)
= 133.6740178

BMRd + AMRd +DMRd = TMRd = 1470.414196
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Figure 3: Comparison of energy expenditure in-between weekdays.

DISCUSSION

Optimal calorie intake should differ for each university and major due to
campus size, class timings, credit hour requirements, and anthropometric
data. The findings account for approximately 16 hours (pre-campus activities
and on-campus activities to ensure ideal nutrition during university hours) of
the undergraduate student’s day.

Published research in this area has had a holistic approach measuring
the total energy expenditure of the 24 hours of the undergraduate student’s
day. It is believed that this research is the first to focus on the ideal calorie
intake during university hours. In one study, findings showed the daily energy
expenditure in a day for a male and female medical undergraduate student
to be 2706 kcals and 2373, respectively (Li and Yan, 1991). However, in
another study, findings showed a significant difference between the energy
expenditure of Singaporean medical students and figures published in west-
ern subjects. It found the daily energy intake and expenditure to be 2,138
+/− 217 kcal (9.0 +/− 0.9 MJ) and 1,894 +/− 168 kcal (8.0 +/− 0.7 MJ),
respectively (Saha et al., 1985).

Figures 1 and 2 show a box and whiskers plot for the anthropometric
data of the participants. Table 1 shows a detailed breakdown of on-campus
activities, their durations, and their respective contribution to the total energy
expenditure during university hours for Monday.

In Figure 3, a comparison of the energy expenditure between weekdays
shows an average energy expenditure of 1224.729 kcal and a standard devia-
tion of 314.407 kcals. Comparing the expenditure rate of Monday (1470.41
kcal), the longest day of classes, with the shortest day of classes Tuesday
(695.44 kcal), shows the imbalance of activities due to the inconsistency
of the schedule, this may add additional stress to students trying to focus
on their academics, by forcing students to re-adjust eating habits on a daily
basis.
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CONCLUSION

This study aimed to approximate the recommended calorie intake based
on the theoretical energy expenditure throughout university hours to ensure
optimal nutrition. The methodology involved manual time tracking of activ-
ities, surveying students, and calculations using established formulas and
energy expenditure rates from published literature (Passmore and Durnin,
1955) (Basset et al., 1997). The findings revealed the recommended calorie
intake during university hours for a Junior Saudi Arabian Industrial Engi-
neering student in a small-sized campus to be 1224.73 ± 314.41 kcal. It is
also interesting to explore how the actual calorie intake of our participants
compares to the theoretical optimal calorie intake.

One limitation of this study was the fact that it did not account for
additional energy expenditure from socialising, personal activities (such as
bathroom breaks), and other specific pre-university hours physical activity.
Instead, this study measured the fundamental expected activities of a junior
industrial engineering student according to his designated schedule.
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