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ABSTRACT

Introduction: The COVID-19 preventive and restriction measures may disrupt an individual’s daily diet quality, po-
tentially leading to obesity and other non-communicable diseases. This study aims to assess and determine factors
associated with diet quality during the COVID-19 pandemic among undergraduate students at Universiti Putra Ma-
laysia. Methods: 130 eligible undergraduate students, who participated in this cross-sectional study were assessed
using Global Physical Activity Questionnaire (GPAQ), Depression, Anxiety, Stress Scale (DASS-21), and Rapid Eating
Assessment for Participants short version (REAP-S). Self-reported sociodemographic characteristics, body weight
status, and nutrition knowledge were evaluated. Statistical analysis was conducted using IBM SPSS 26.0 and p<0.05
was denoted as statistically significant. Results: Most of the respondents were female (76.2%), aged between 20-22
years old (64.6%), Bumiputera (80.0%), funded by loan or scholarship (73.1%), low socioeconomic status (60.0%),
residing in the family household (57.7%), consumed home-cooked meals (58.5%), and used the e-hailing food ser-
vices for 0-3 days/week (63.1%). There was an equal distribution in the year and program of study in every selected
faculty. Most were having normal BMI status (54.6%), good nutrition knowledge (66.9%), sedentary (48.5%), less
severe mental health status (85.4%), and good diet quality (62.3%). Nonetheless, throughout the study, only the
anxiety subscale was associated with diet quality (r= -0.20, p<0.05). Conclusion: Perceived anxiety may lead to poor
diet quality. Future studies could determine the food environment and food security faced by the students as these
factors vary among individuals. It is also recommended to measure diet quality differences before, during, or after
the pandemic.
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INTRODUCTION

Diet quality could be defined as the extent of an
individual’s diet that abides by dietary recommendations
and guidelines on the consumption of a variety,
balanced, and nutritious diet, which helps to provide
adequate energy and essential nutrients for growth, and
healthy lifestyles (1, 2). In short, the healthier the dietary
habit, the higher the diet quality.

By the end of December 2019, a new deadly, contagious
pneumonic disease caused by a novel coronavirus was
discovered in the city of Wuhan, China, and the disease
was later named COVID-19 (3). On 24th January 2020,
the first 22 cases of COVID-19 were detected in Malaysia
(4). However, the number of cases continued to increase,
and on 18th March, the government of Malaysia imposed

Movement Control Order (MCO) or ‘partial lockdown’
on all Malaysian citizens (5). The similarity of these
control measures was to avoid mass gatherings to curb
virus transmission (4). The government also prepared
updated guidelines for Malaysians to adapt to this new
norm such as wearing a face mask, applying one meter
of physical distancing, and advice on good practices for
handwashing (6).

Some studies reported during quarantine or lockdown,
individuals’ carbohydrate source intakes increased
especially unhealthy diets such as confectioneries, junk
food, and sugary drinks (7-9). These could be due to
emotional eating or the search for comfort food because
of social isolation, loneliness, boredom, anxiety, and
depression (9). Some studies reported that mental health
status significantly improved with healthy foods such as
fruits, vegetables, and seafood, (10-11).

A study also reported that most of the respondents
reported an increase in food consumption due to
stressful eating behaviour and an increased intake of
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confectioneries would eventually increase the possibility
of gaining weight as physical inactivity increased to 39.5
% during the pandemic (12). This could be due to the
response of sight and smell, and most likely to increase
in snacking after dinner (13).

The changes in dietary behaviour during the pandemic
could be due to insufficient knowledge of nutrition
or inaccessibility to healthy food. Based on the study
conducted among university students, the populations
tend to deviate from healthy eating due to a lack of
knowledge on healthy eating, pricey, and inaccessibility
of healthy food (14). However, there was insufficient
information on the correlation between knowledge and
diet quality.

In summary, based on the studies mentioned,
pandemics and lockdowns increased the food intake
among the population due to stress, sleep disturbance,
and sedentarism. This behaviour might lead to weight
gain among the population. Due to insufficient studies
conducted and evidence on factors associated with one’s
dietary quality during the pandemic and insufficiently
conducted on university students. Hence, this study
aimed to assess and determine factors associated with
diet quality during the pandemic among undergraduate
students.

MATERIALS AND METHODS

Study population and design

This was an online cross-sectional study conducted
among local undergraduate students at Universiti Putra
Malaysia (UPM), Serdang, from April to May 2021.
The sample size was calculated using the correlation
coefficient formula (Cole, 1997) with power set at 80%
and type 1 error at 5%.

(zl_%+zl_ﬂ)z

=—_2 4
n ’.-2/(1 _ rtZ) 5

Where:

n = Calculated sample size

Z1-a/2 = z score for significance level at 5% = 1.96
Z1-B = z score for power set at 80% = 0.842

r* = correlation

Using multistage sampling, a program of study in each
of the Art and Social Science, Science, and Technical
fields were randomly selected. The students from
the respective programs were randomly selected and
invited to participate in the study through the Whatsapp
group. The inclusion criteria were undergraduate
students between the ages of 19-25 years old, whereas
international students and students from nutrition
and dietetic programs were excluded from the study.
Nonetheless, the presence of COVID-19 illness among
respondents was not taken into consideration in this
study. Out of 164 recruited students, only 130 eligible

participants consented and completed the questionnaire.
Therefore, the response rate was 73.2%.

Before pre-testing and data collection, ethics
approval was obtained from the Ethics Committee
for Research Involving Human Subjects of Universiti
Putra Malaysia (JKEUPM), with the reference number
JKEUPM-2021-019. Permission to conduct the study
among the targeted population was obtained from
the Department of Nutrition, Faculty of Medicine and
Health Sciences, UPM, and from the respective Dean of
the faculties. The duration for data collection was April
to May 2021.

Instruments

Sociodemographic characteristics and BMI status
For sociodemographic information, the respondents self-
reported their date of birth, age, sex, ethnicity, faculty,
the program of study, year of study, study funding,
monthly personal income, parent’s monthly household
income, current living arrangement, type of meal
preparation, and presence and frequency of e-hailing
food services usage.

The respondents self-recorded their latest weight (kg)
and height (cm) as this study was conducted online. The
BMI status was classified as <18.5 kg/m2 (underweight),
18.5-24.9 kg/m2 (normal), 25.0-29.9 kg/m2 (pre-obese),
and >30.0 (obese) (15).

Nutrition knowledge

To assess nutrition knowledge among respondents, the
validated questionnaire developed by the Malaysian
Technical Working Group on Research (TGW-R) (16)
was used. A study showed that this instrument had
high reliability (17). This multiple-choice questionnaire
consisted of 20 questions which comprised nutrient
functions, food energy, nutrient inadequacy, food
preferences, and nutrient supply (17). The scoring
method was one mark given for the correct answers
and a zero mark for incorrect or unsure responses.
The possible range of total score was 0-20 which will
be converted into percentages. The cut-off score was
0-50% (poor), 51-74% (moderate), and 75-100% (good)
(16).

Physical activity level

Global Physical Activity Questionnaire 2nd version
(GPAQv2) developed by World Health Organisation
(WHO) (18) was used to determine frequency and time
spent on physical activity (PA) levels in a typical week
among respondents. GPAQV2 also showed was suitable
and accessible to various countries and cultures (19).
The test-retest reliability for the overall questionnaire was
0.44-0.89 (20-21). This self-administered questionnaire
contained 16 items including open-ended questions
which comprised three domains: work, transportation
(cycling and walking from one place to another), and
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sedentary behaviour. The moderate- and vigorous-
intensity activities were defined based on METs value
which differs by domain (18). The total PA per week was
accumulated from the sum of minutes spent for PA and
METs values from the three domains.

If the respondents performed >3 days of vigorous PA and
accumulated 21500 MET-minute per week, or perform
>7 days of moderate- and vigorous PA and scored >3000
MET minutes per week, the respondents were denoted
as very active. If the respondents performed >3 days of
vigorous PA for >60 minutes per week, or >5 days of
moderate PA and walking for 2150 minutes per week,
or 25 days of combined moderate- and vigorous PA and
achieved >600 MET-minute per week, the respondents
were moderately active. If none of the above is achieved
or no activity is reported, the respondents were reported
as inactive (18).

Mental health status

The instrument used to assess the variable was the short
version of the Depressive, Anxiety, Stress Scale (DASS-
21) which was developed by Lovibond and Lovibond
(1995) (22) and previous local studies showed adequate
validity and reliability of DASS-21(23-24). This 4-point
Likert scale questionnaire had a total of 21 items which
comprised seven items each for depression, anxiety, and
stress subscales. The score ranges from zero (never), one
(sometimes), two (often), and three (almost always). The
scores in each subscale were further multiplied by two
to assess the severity of depression, anxiety, and stress
experienced by the respondents (22). The minimum
achievable score for each subscale was zero, while the
maximum was 42.

The cut-off point for depression was 0-9 (normal), 10-
13 (mild), 1-20 (moderate), 21-27 (severe), and >28
(extremely severe). For anxiety, 0-7 (normal), 8-9 (mild),
10-14 (moderate), 15-19 (severe), and >20 (extremely
severe). As for the stress subscale, 0-14 (normal), 15-
18 (mild), 19-25 (moderate), 26-33 (severe), and >34
(extremely severe). Therefore, the possible total score for
DASS-21 was 0-120 with the cut-off point 260 labelled
as ‘severe’.

Diet quality

The validated Rapid Eating Assessment for Participants
shortened version (25) was adapted to measure the
respondents’ diet quality. This 16-items self-administered
questionnaire consisted of breakfast skipping habits,
consumption of high-fibre food, fruits, vegetables, and
dairy products, sources of protein, and salty, fatty,
and sugary food consumption, food preparation, food
security, and respondents’ self-efficacy to change their
diet. This self-administered questionnaire was modified
according to the guidelines and serving size highlighted
by the Malaysian Dietary Guidelines (26), Malaysian
Food Pyramid 2020 and Malaysian Food Composition
Database (MyFCD). The purpose of the modification was

to conform to Malaysian foods and cultures. To ease the
respondents in identifying the serving size, pictures of
standard household measurements were included. The
Cronbach’s alpha for REAP-S in this study was a=0.51.
For the scoring method, only the first 13 items were
reported (27), with which one point for ‘usually/often’,
two points for ‘sometimes’, and ‘three’ points for ‘rarely/
never or does not apply to me’. Hence, the possible
scoring range was 13-39, and the higher diet quality was
denoted with higher scores. The Median was used as the
cut-off score for diet quality (28).

Statistical analysis

The data obtained were analysed using IBM SPSS
Statistic 26.0. Categorical variables were presented in
frequency and percentages, while continuous variables
were presented in mean and standard deviation. By
considering the data normality, Pearson correlation
and Spearman correlation was used to analysing for
continuous variables. For categorical variables, the Chi-
square independence test was used for data that fulfil
the assumption, and if not, Fischer’s Exact test will be
performed. The p<0.05 was denoted as a significant
value.

The data obtained were analysed using IBM SPSS
Statistic 26.0. Descriptive statistics were used to analyse
the sociodemographic statistics, diet quality and other
covariates. The Pearson correlation was used to analyse
the continuous variables, whereas, the Chi-square
independence test was used to analyse the categorical
variables, in determining the association between diet
quality with sociodemographic characteristics, BMI
status, nutrition knowledge, physical activity level, and
mental health status. Spearman correlation and Fischer’s
Exact test were performed when the data was skewed or
did not fulfil the assumption. The p<0.05 was denoted
as statistically significant.

RESULTS

Sociodemographic characteristics

Table | showed the sociodemographic characteristics
of the overall 130 respondents. The majority of the
respondents were female (76.2%, n=99) and male
respondents only comprised around 23.8% (n=31). The
mean age of the respondents was 21.98 + 1.16 years
old, which ranges from 20-25 years old. The majority
of the respondent were Bumiputera (80.0%, n=104)
which consisted of Malay (78.5%, n=102) and Sabahan
(1.5%, n=2). The remaining were Chinese (13.8%,
n=18) and Indian (6.2%, n=8). Next, there was an equal
distribution of every year of study in each program of
the faculties. Only a small number of the respondents
were self-funded during the year of study (26.9%, n=35),
while the majority received scholarships (3.1%, n=4)
and loans (91.0%, n=91). The number of respondents
who received <RM 200.00 and RM 200.00-RM 599.99
as monthly allowance were equal, with the mean value
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Table I Sociodemographic characteristics of the respondents (n=130)

Variables (n=130) Mean + SD N (%)
Age (years old) 21.98 +
1.16

20-22 84 (64.6)

23-25 46 (35.4)
Sex

Male 31(23.8)

Female 99 (76.2)
Ethnicity

Bumiputera 104 (80.0)

Non-Bumiputera 26 (20.0)
Faculty of study

Faculty of Human Ecology (FEM) 49 (37.7)

Faculty of Biotechnology and Molecular 46 (35.4)

Science (FBMB)

Faculty of Design and Architecture (FRSB) 35(26.9)
Program of study

B. Sc. (Human Development and Manage- 49 (37.7)

ment)

B. Sc. (Molecular Biology) 46 (35.4)

Bachelor of Design (Industrial Design) 35(26.9)
Year of study

First-year 34 (26.2)

Second-year 37 (28.5)

Third-year 35(26.9)

Fourth-year 24 (18.5)
Study funding

Scholarship, Loan 95 (73.1)

Self-funded 35(26.9)
Monthly allowance (RM) 326.37 =

266.27

<200.00 57 (43.8)

200.00 - 599.99 57 (43.8)

>600.00 16 (12.3)
Parent’s monthly household income (RM) 5,102.29 +

4530.91

B40: < 4,849.99 78 (60.0)

M40: 4,850.00 -10,959.99 39 (30.0)

T20:>10,960.00 13 (10.0)
Current living arrangement

Family household 75(57.7)

Rental houses 10(7.7)

UPM residential colleges 45 (34.6)
Type of meal preparation (weekly)

Home-cooked 76 (58.5)

Dine-in, Take-away 46 (35.4)

E-hailing services 8(6.2)
Presence of e-haling services at the current
living arrangement

No 20(15.4)

Yes 110 (84.6)
Frequency of using e-haling services (n=110)

Regular (4-7 days) 6 (4.6)
Average (0-3 days) 82 (63.1)

Never used the services 22(16.9)

SD= standard deviation

RM 326.37 + 266.27. As for parents’ monthly income
level, <RM 4,849.99 was the most amount reported by
the respondents (60.0%, n=78) and the mean was RM
5,102.29 + 4530.91. Most of the respondents reported
residing in the family household (57.7%, n=75) during
the pandemic. Some of the respondents reported
residing in the residential college (34.6%, n=45) and
a few reported staying in rental houses (7.7%, n=10).
During the pandemic, most of the respondents were

prone to have home-cooked meals (76%, n=58.5).
Some of the respondents were also having meals from
restaurants, either dine-in (5.4%, n= 7) or takeaway
(30.0%, n=39); however, the respondents were less
likely to have meals from e-hailing services (GrabFood,
Foodpanda etc.) (n=8, 6.2%). In most of the places,
where the respondents were currently residing, there
was an availability of e-hailing food services (84.6%,
n=110) and the mode of frequency of using the services
per week was 0-3 days (63.1%, n=82).

Other covariates

Table Il showed the mean and frequency of body weight
status, nutrition knowledge, physical activity level,
and mental health status of the respondents. The mean
weight and height of the respondents were 57.10 £ 14.13
kg and 1.60 + 0.01 m, respectively. The respondents’
average BMI status was 22.22 + 5.23 kg/m?, with the

Table 11 Body weight status, nutrition knowledge, physical activity
level, and mental health status of the respondents (n=130)

Variables (n=130) Mean = SD N (%)
Body weight status (BMI level) (kg/m?) 22.22+5.23
Weight (kg) 57.10 = 14.13
Height (m) 1.60 = 0.01
BMI Classification
Underweight (<18.5) 31(23.8)
Normal (18.5-24.9) 71 (54.6)
Overweight (25.0-29.9) 18(13.8)
Obese (>30.0) 10(7.7)
Nutrition knowledge 12.35+2.88
Poor (0-10 scores) 9 (6.9)
Moderate (11-14 scores) 34 (26.2)
Good (15-20 scores) 87 (66.9)
Physical activity levels® g 95'00_21(?480%00(;
Number of days spent 6.48 +5.38
Number of durations spent (minutes) 115.60 = 152.87
Low 63 (48.5)
Moderate 37(28.5)
High 30 (23.8)
Sitting (minutes) (n=129) * (90.00_42240%000)
Mental health status 31.25 +24.38
Less severe (<60 scores) 111 (85.4)
Severe (=60 scores) 19 (14.6)
Depression subscales 9.92 +9.08
No symptom (0-9 scores) 72 (55.4)
Have symptoms (=10 scores) 58 (44.6)
Anxiety subscales 10.23 + 8.59
No symptom (0-7 scores) 56 (43.1)
Have symptoms (=8 scores) 74 (56.9)
Stress subscales?® (2.00-116%000)
No symptom (0-14 scores) 92 (70.8)
Have symptoms (=15 scores) 38(29.2)

SD= standard deviation
*Median (Interquartile range, Q,-Q,)
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majority being normal (54.6%, n=71). Quite a few
respondents were underweight (23.8%, n=31), followed
by pre-obese (13.8%, n=18), and obese (7.7%, n=10).
Next, most of the respondents were reported to acquire
moderate to good nutrition knowledge (26.2%, n=34
and 66.9%, n=87, respectively) with a mean score was
12.35 + 2.88 scores. About 6.9% of the respondents
(n=9) reported having poor nutrition knowledge.

As for physical activity level, the average number of days
spent was 6.48 + 5.38 days and the average time spent
was 115.60 + 152.87 minutes per week. Most of the
respondents were likely to practice an inactive lifestyle
(48.5%, n=63), followed by moderately active (28.5%,
n=37), and very active (23.8%, n=30). The amount
of energy spent on physical activity (METs value) was
1080.00 METs per week, and the number of minutes
spent sitting was 240.00 minutes per day.

Furthermore, there was an almost equal distribution
of respondents who were less severe (37.7%, n=49)
and had poor mental health status (35.4%, n=46),
with a mean value of 31.25 + 24.38 scores. Most of
the respondents reported experiencing less severe
depression (86.2%, n=112) with mean scores of 9.92
+ 9.08. As for anxiety subscales, the majority reported
having symptoms of anxiety (56.9%, n=74) with a mean
score of 10.23 + 8.59. Most of the respondents reported
having no symptoms of scores (70.8%, n=92) with a
median score of 10.00.

Diet quality

As there is no documented diet quality classification for
the REAP-S diet quality instrument, the median was used
as a cut-off point based on the previous study (Mayra et
al., 2019). Overall, with a mean score of 26.79 + 3.32,
most of the respondents were having high diet quality
(62.3%, n=81). The details were shown in Table IlI.

Factors associated with diet quality

Based on Table IV, although respondents aged 20-22
years old, females, Bumiputera, funded by scholarship
or loan, monthly allowance <RM200.00, parents
monthly household income <RM4,849.99, living in a
family household, consumed home-cooked meals, and
no e-hailing services at the current location reported
to have high diet quality, nevertheless there were no
significant associations with diet quality (p>0.05). There
was also no significant association between body weight
status, nutrition knowledge, physical activity level, and
overall mental health status with diet quality (p>0.05).
The depression and stress subscales also reported no

Table 11I: Diet quality of the respondents (n=130)

Variables (n=130) Mean + SD N (%)
Diet quality 26.79 + 3.32
Low (< 26 scores) 49 (37.7)
High (= 26 scores) 81 (62.3)

SD= standard deviation

association with diet quality (p>0.05), except for the
anxiety subscales. Anxiety was negatively associated
with diet quality (r= -0.20, p=0.024). The details of the
findings were as in Table V.

DISCUSSION

The overall good diet quality among the respondents
in the present study was inconsistent compared to the
previous study among university students (29). Due to
the pandemic of COVID-19, several studies showed
there was a reduction in healthy foods consumption
such as fruits, vegetables, nuts, legumes, and fish/
seafood among general populations (7, 12, 30) and an
increase in carbohydrate sources and snacking (7-8,
30-31). The engagement to poor diet and insufficient
intakes of certain food groups during the pandemic
could be due to confinements, business closure, short
grocery store operation hours, and limited access to
food environments (30, 32). The increased consumption
of confectioneries and sugary foods could be due to
boredom, stress, and anxiety during the pandemic (12).
Based on the findings in this study, the majority of
female and Malay respondents were consistent with the
previous study (33-34). This could be due to the higher
percentages of female students in Malaysian tertiary
education (34). Yet, the insignificant findings between
sex and diet quality in the present study contradicted
prior studies, whereby, females had higher diet quality
than male students (29, 35-36). Higher favourability for
a good diet among females might be because of practice
dieting and good nutrition knowledge. Similar to a
local study (37), the present results showed there was
no significant association between ethnicity and diet
quality might be due to the overrepresentation of the
Malay population.

The age and distribution of the year of study among
the respondents were also consistent with the previous
study (33-34). The reduced participation among older
students could be due to an increase in assignments,
projects, and exams. There were mixed findings in the
association between the variables with diet quality. As
some studies agreed with the present findings (35-36),
several studies were showed older age students tend to
consume soft drinks and packaged drinks (29) and less
likely to consume fruits, vegetables, fish, pasta or rice,
cereal products, dairy products, and sweets (35).

In the same agreement as the previous study (33), most of
the respondents were from low socioeconomic status and
were funded by scholarships. The association between
financial status and diet quality were contradicted by
the prior study (38) because less nutritive and low-
diet-quality foods were more accessible, affordable,
palatable and culturally acceptable to individuals from
lower-income levels compared to nutrient-dense foods
(39). However, there might be underreporting in the
current findings as these subjects could be sensitive and
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Table 1V: Association between sociodemographic characteristics and diet quality (n= 130)

Diet quality
Variables (n=130) Low diet quality High diet quality x p-value r p-value
n (%) n (%)
Age (years old) 0.004 0.951 -0.04 0.693
20-22 31(63.3) 53 (65.4)
23-25 18 (36.7) 28 (34.6)
Sex 0.86 0.354
Male 9(18.4) 22(27.2)
Female 40 (81.6) 59 (72.8)
Ethnicity 2.23 0.135
Bumiputera 43 (87.8) 61 (75.3)
Non-Bumiputera 6(12.2) 20 (24.7)
Faculty of study 3.93 0.140
Faculty of Human Ecology (FEM) 23 (46.9) 26 (32.1)
Faculty of Biotechnology and Molecular Science (FBMB) 17 (34.7) 29 (35.8)
Faculty of Design and Architecture (FRSB) 9(18.4) 26 (32.1)
Program of study 3.93 0.140
B. Sc. (Human Development and Management) 23 (46.9) 26 (32.1)
B. Sc. (Molecular Biology) 17 (34.7) 29 (35.8)
Bachelor of Design (Industrial Design) 9(18.4) 26 (32.1)
Year of study 3.51 0.319
First-year 12 (24.5) 22(27.2)
Second-year 10 (20.4) 27 (33.3)
Third-year 16 (32.7) 19 (23.5)
Fourth-year 11(22.4) 13 (16.0)
Study funding 0.16 0.900
Scholarship, Loan 35(71.4) 60 (59.2)
Self-funded 14 (28.6) 21(25.9)
Monthly allowance (RM) 5.77 0.056 -0.01 0.881
<200.00 17 (34.7) 40 (49.4)
200.00 - 599.99 28 (57.1) 29 (35.8)
> 600.00 4(8.2) 12(14.8)
Parent’s monthly household income (RM) 0.46 0.795 -0.06 0.511
<4,849.99 29 (59.2) 49 (60.5)
4,850.00 -10,959.99 16 (32.7) 23(28.4)
>10,960.00 4(8.2) 9 (11.1)
Current living arrangement 4.14 0.126
Family household 32 (65.3) 43 (53.1)
Rental houses 1(2.0) 9(11.1)
UPM residential colleges 16 (32.7) 29 (35.8)
Type of meal preparation (weekly)* 3.36 0.165
Home-cooked 27 (55.1) 49 (60.5)
Dine-in, take-away 21 (42.9) 25 (30.9)
E-hailing services 1(2.0) 7 (8.6)
Presence e-haling services 0.001 0.985
No 42 (85.7) 68 (84.0)
Yes 7 (14.3) 13 (16.0)
Frequency of using e-haling services 2.97 0.246
Regular (4-7 days) 2(4.8) 4(5.9)
Average (0-3 days) 35(83.3) 47 (69.1)
Never used the services 5(11.9) 17 (25.0)

%= Chi-square independence test
r= Pearson correlation coefficient
“Categorical data analysis, x? =Fischer’s Exact test
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Table V Association between body weight status, nutrition knowledge, physical activity level, mental health status and diet quality (n=130)

Diet quality
Variables (n=130) - - — -
Low (Il‘uzt/j)uallty High :lfz/:}uallty 2 p-value ; pvalue
Weight (kg) -0.06 0.506
Height (m) 0.04 0.696
Body weight status (BMI level) (kg/m?) 5.68 0.128 -0.09 0.304

Underweight (<18.5) 13 (26.5) 18(22.2)

Normal (18.5-24.9) 23 (46.9) 48 (59.3)

Pre-obese (25.0-29.9) 6(12.2) 12 (14.8)

Obese (>30.0) 7 (14.3) 3(3.7)

Nutrition knowledge 2.29 0.319 0.12 0.164
Poor (0-10 scores) 5(10.2) 4(4.9)

Moderate (S]Clrlj) 10 (20.4) 24 (29.6)

Good 120 34 (69.4) 53 (65.4)

Physical activity levels ® 3.77 0.152 0.25 0.780
Number of days spent 0.11 0.234
Number of durations spent (minutes) 0.07 0.465

Low 23 (46.9) 39 (48.1)

Moderate 18 (36.7) 19 (23.5)

High 8(16.3) 23(28.4)

Sedentary behaviour (minutes) (n=129) ® -0.13 0.145
Mental health status 0.47 0.493 -0.16 0.077
Less severe (<60 scores) 40 (81.6) 71(87.7)

Severe (=60 scores) 9(18.4) 10 (12.3)

Depression subscales 0.36 0.551 -0.11 0.213
No symptom (0-9 scores) 25(51.0) 47 (58.0)
Have symptoms (>10 scores) 24 (49.0) 34 (42.0)

Anxiety subscales 0.35 0.557 -0.20 0.024*
No symptom (0-7 scores) 19 (38.8) 37 (45.7)
Have symptoms (28 scores) 30(61.2) 44 (54.3)

Stress subscales 0.22 0.640 -0.13 0.157
No symptom (0-14 scores) 33(67.3) 59 (72.8)
Have symptoms (215 scores) 16 (32.7) 22(27.2)

%= Chi-square independence test

r= Pearson correlation coefficient

b non-parametric data analysis, r= Spearman correlation
*p<0.05

confidential.

Furthermore, most of the studies showed the majority
of university students and the general population tend
to consume home-cooked meals and were less likely
to eat outside during the pandemic (8, 30), which was
consistent with the current findings. The reduction
in eating outside could be because of awareness and
the restrictions taken by the government to curb virus
transmission (8). The present study also showed that
the type of meal preparations was not associated with
diet quality which was against the previous study (40).
Nonetheless, the results of high good diet quality and
increased intake of home-cooked meals should not be
the sole indicator of healthy eating. This was because
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the increasing intakes of energy-dense homemade foods
and snacking behaviour could also be interpreted as
home-cooked meals (8). Therefore, the external factors
that need to be considered might be nutrition knowledge
and meal preparation skills and methods (40).

Although the current findings showed the majority of BMI
status was normal during the pandemic of COVID-19
which was consistent with several studies (9, 13, 31),
there were quite concerning numbers of respondents
who were underweight and overweight/ obese. Besides
genetics, insufficient nutrient intake and diseases, the
increasing prevalence of underweight among female
university students (14, 34) could be due to media
and culture which advertise thinness as part of beauty
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standards (41). The overabundance of less healthy
foods, cheap, and less encouragement for healthy eating
could also influence the purchasing of low-diet quality
foods and induced weight gain (42-43). The insignificant
relationship between body weight status and diet quality
was differed by several prior studies (9, 13, 29, 31).
Nonetheless, the insignificant association in the current
study could be due to over- or underreporting as this
section depends on the respondent’s memory recall and
was not directly measured by the researchers (31).

The nutrition knowledge level among respondents
based on the findings was slightly inconsistent with the
previous studies (38, 44). The inconsistency showed
the level of exposure to health and nutrition awareness
received by university students. Although the current
findings showed the majority of the respondents had
good nutrition knowledge and good diet quality, there
was an insignificant correlation between the variables.
Despite the inconsistencies with the previous study (44,
45), nutrition knowledge was not the sole indicator of
good diet quality. This was because a study conducted
among Polish, German, and Slovak students showed that
Polish students had good diet quality, but less healthy
diet compared to German and Slovak students (38).
The external factors that needed to be considered were
accessibility to healthy food options, convenience, taste,
price, and cooking skills which could affect students’
preferences and eating patterns (38, 44).

Moreover, several studies reported there was a drastic
reduction in physical activity and an increase in sedentary
behaviour among the general population (9, 12, 32) and
university students (46) during the COVID-19 pandemic.
The motivation (7-9, 47), accessibility, and safety issue
might influence the rate of physical activity conducted
by the respondents (47). A study reported that there was
a significant association between sedentary behaviour
and diet quality (35), which was aligned with the present
study. Nonetheless, some studies mentioned students
who engaged in active lifestyles had good diet quality
(38, 47). Based on the current findings, although most of
the respondents claimed to have good diet quality and
engaged in inactive lifestyles, the presence of remote or
online learning due to confinement during the pandemic
lead to less movement during the pandemic (32).

Unlike the present study, the pandemic did bring
negative impacts on university students’” mental health
status (48-49). The students had concerns about the
health of their loved ones, pursuing studying, low
productivity, financial status, future employment, and
contracting the virus (49). Based on the current study,
the overall mental health status was not significantly
associated with diet quality, yet several studies showed
that a positive mental health attitude was associated
with good diet quality (10-11). Individuals with high
happiness scores tend to consume full-three meals,
have adequate intakes of fruits and vegetables and were

less likely to skip breakfast (11). High optimism also
led to good diet quality because adequate intakes of
glucose promote happiness and enhance healthy eating
behaviours (11).

Furthermore, based on the present findings, the anxiety
subscale was negatively correlated with diet quality
(r= -0.20, p<0.05) and aligned with previous studies,
whereby, students with negative emotions were more
likely to have poor diet (14, 50). Despite the insufficient
studies on the association between mental health
status with diet quality during the pandemic especially
among university students, most studies did show social
isolation, loneliness, boredom, anxiety, and depression
could lead to emotional eating and search for comfort
food (9, 12, 48). The students also reported having
changes in dietary patterns from the hungry, poor eating
pattern, lack of appetite, and an increase in cooking (48).

Although the current study could at least help to provide
an overview of the diet quality among undergraduate
students studying at Universiti Putra Malaysia during the
pandemic COVID-19, however, some limitations need
to be discussed for improvements in future studies. This
study solely relied on the respondent’s memory recall
and self-recorded data on the financial status, weight,
and height measurement which might lead to under-
or overreporting as some might consider the subjects
confidential or private. Aside from the small sample
size, this study only involved certain programs of study
in UPM, Serdang; therefore, could not be the whole
representation of Malaysian’s undergraduate students.
In addition, some of the instruments used were not
well-known among the target population although the
instrument had been validated and might not be suitable
for the present environment. For instance, although
REAP-S was easy to administer and provided quick
screening for diet quality (27), the instrument was least
known globally and in Malaysia. While some of the food
is included to suit Malaysian’s food culture, this act might
be insufficient because the items were created to suit the
culture and environment of the Western countries. Next,
because of the design approach, this study could not
determine the causal and effective relationship between
the variables.

CONCLUSION

The majority of the students reported having good diet
quality during the pandemic of COVID-19. Nonetheless,
anxiety could give a negative impact on one’s diet
quality. This indicated that proper mental health
management was crucial among university students and
should be highlighted by the university’s administration
and respective authorities. Moreover, the relationship
between the food environment and food insecurity
should be observed for an in-depth understanding of this
issue. Future research also could determine the changes
in diet quality before, during, or after the pandemic of
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COVID-19 for comprehensive insights.

ACKNOWLEDGEMENTS

We would like to express our gratitude to the respective
Deans of Faculty in UPM, Serdang, the respective
student representatives, and all the respondents who
participated in this study.

REFERENCES

1.  Alkerwi A (2014). Diet quality concept.
Nutrition  (Burbank, Los Angeles County,
Calif.). 2014;30(6):613-618. doi:10.1016/j.

10.

nut.2013.710.001

Elmadfa I, Meyer AL. Diet quality, a term subject to
change over time. International Journal for Vitamin
and Nutrition Research. Internationale Zeitschrift
fur Vitamin- und Ernahrungsforschung. Journal
International de Vitaminologie et de Nutrition.
2012;82(3):144-147. doi:10.1024/0300-9831/
a000104

World Health Organization (WHO). Coronavirus
disease (COVID-19). 2020. Retrieved from https://
www.who.int/emergencies/diseases/novel-
coronavirus-2019/question-and-answers-hub/g-a-
detail/coronavirus-disease-covid-19

World Health Organization (WHO). CoVID-19
situation overview in Malaysia. 2020. Retrieved
from https://www.who.int/malaysia/internal-
publications-detail/covid-19-in-malaysia-
situation-report-01

Tang, KHD. Movement control as an effective
measure against Covid-19 spread in Malaysia: an
overview. Journal of Public Health (Germany).
2020:17-20. doi:10.1007/s10389-020-01316-w
Ministry of Health. Standard of procedure for
movement control order: updated standard of
procedure for the new norms. 2020. Retrieved from
http://covid-19.moh.gov.my/fagsop/sop-perintah-
kawalan-pergerakan-

Di Renzo L, Gualtieri P, Pivari F, Soldati L, Attina A,
Cinelli G, et al. Eating habits and lifestyle changes
during COVID-19 lockdown: An ltalian survey.
Journal of Translational Medicine. 2020;18(1):1-
16. doi:10.1186/s12967-020-02399-5

Alhusseini N, Algahtani A. COVID-19 pandemic’s
impact on eating habits in Saudi Arabia. Journal of
Public Health Research 2020. 2020;9(1868):354-
360.

Pellegrini M, Ponzo V, Rosato R, Scumaci E,
Goitre |, Benso A, et al. Changes in weight and
nutritional habits in adults with obesity during
the “lockdown” period caused by the COVID-19
virus emergency. Nutrients. 2020;12(7):1-11.
doi:10.3390/nu12072016

Ait-Hadad W, Binard M, Shankland R, Kesse-
Guyot E, Robert, M, Touvier M, et al. Optimism
is associated with diet quality, food group

Mal ) Med Health Sci 19(4): 247-257, July 2023

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

consumption and snacking behavior in a general
population.  Nutrition  Journal.  2020;19(1):6.
doi:10.1186/s12937-020-0522-

Lesani A, Mohammadpooras| A, Javadi M, Esfeh
JM, Fakhari A. Eating breakfast, fruit and vegetable
intake and their relation with happiness in college
students. Eating and Weight Disorders: EWD.
2016;21(4):645-651.  doi:10.1007/s40519-016-
0261-0

Husain W, Ashkanani F. Does COVID-19 change
dietary habits and lifestyle behaviours in Kuwait:
A community-based  cross-sectional  study.
Environmental Health and Preventive Medicine.
2020;25(1):1-13.  Available from https://doi.
org/10.1186/s12199-020-00901-5

Zachary Z, Brianna F, Brianna L, Pederson G,
Welty J, Deyo A, Mikayla K. Self-quarantine and
weight gain related risks factors during COVID-19
pandemic. Obesity Research and Clinical
Practice. 2020;14(3):210-216. DOI: 10.1016/j.
orcp.2020.05.004

El-Mani S, Mansour RM, Abdessamad AE, Al-
Abbar EA, Shallouf N, Amer R. Factors influencing
eating behavior of Benghazi University students.
Asian Journal of Medical Sciences. 2020;11(4):20-
29. Available from: 10.3126/ajms.v11i4.26464.
World Health Organization (WHO). Obesity:
Preventing and Managing Global Epidemic. WHO.
1998.

Norimah AK, Nik Shanita S, Safiah MY, Norazliana
MN, Zawiah A, Tee ES. Nutrition knowledge
among Malaysian elderly. Malaysian Journal of
Health Sciences. 2008;6(2):43-54.

Chong SP, Appannah G, Sulaiman N. Predictors
of diet quality as measured by Malaysian Healthy
Eating Index among aboriginal women (Mah meri)
in Malaysia. Nutrients. 2019;11(1). DOI: https://
doi.org/10.3390/nu11010135

World Health Organization (WHO). Department
of Chronic Diseases and Health Promotion- Global
Physical Activity Questionnaire. 2005. Retrieved
from https://www.who.int/ncds/surveillance/steps/
GPAQ%20Instrument%20and%20Analysis%20
Guide%20v2.pdf

Armstrong T, Bull F. Development of the world
health organization Global Physical Activity
Questionnaire (GPAQ). Journal of Public Health.
2006;14(2):66-70. doi:10.1007/s10389-006-
0024-x

Alkahtani SA. Convergent validity: agreement
between accelerometry and the Global Physical
Activity Questionnaire in college-age Saudi men.
BMC research notes. 2016;9(1):436. doi: 10.1186/
$s13104-016-2242-9

Herrmann SD, Heumann K], Der Ananian
CA, Ainsworth, BE. Validity and reliability of
the Global Physical Activity Questionnaire
(GPAQ). Measurement in Physical Education
and Exercise Science. 2013;17(3):221-235, doi:

255



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

256

10.1080/1091367X.2013.805139

Lovibond SH, Lovibond PF. Manual for the
Depression Anxiety Stress Scales (2nd ed.), Sydney,
Australia: Psychology Foundation; 1995.

Ahmad N, Roslan S, Othman S, Shukor SFA, Bakar
AYA. The validity and reliability of psychometric

profile for Depression, Anxiety and Stress
Scale (DASS21) instrument among Malaysian
undergraduate students. International Journal

of Academic Research in Business and Social
Sciences. 2018;8(6):812-827.

Talwar P, Tan KW, Abd Ghani K, Mat Yusoff, NF.
The goodness-of-fit of DASS-21 Models among
university students. Malaysian Journal of Public
Health Medicine. 2016; 16(3):219-226.
Segal-lsaacson  CJ, Woylie-Rosett, ], Gans
KM. Validation of a short dietary assessment
questionnaire: the Rapid Eating and Activity
Assessment  for  Participants  short  version
(REAP-S). The Diabetes Educator. 2004;30(5). doi:
10.1177/014572170403000512

Ministry of Health. Malaysian dietary guidelines
2010. (2010). Retrieved from https://www.moh.
gov.my/index.php/pages/view/227

Johnston CS, Bliss C, Knurick JR, Scholtz C. Rapid
Eating Assessment for Participants (shortened
version) scores are associated with Healthy Eating
Index-2010 scores and other indices of diet quality
in healthy adult omnivores and vegetarians.
Nutrition Journal. 2018;17(1), 89. doi:10.1186/
s12937-018-0399-x

Mayra S, Ugarte N, Johnston CS. Health biomarkers
in adults are more closely linked to diet quality
attributes than to plant-based diet categorization.
Nutrients.  2019;11(6):  1427.  doi:10.3390/
nul1061427

Delicado-Soria A, Serrano-Urrea R, Cervera-
Burriel F, Daouas T, GarcHa-Meseguer M.. Food
consumption in Tunisian university students and its
association with sociodemographic characteristics
and lifestyle behaviours. Public Health Nutrition.
2020;1-16. doi:10.1017/S1368980020004942
Gyrnicka M, Drywien ME, Zielinska MA, Hamutka
J. Dietary and lifestyle changes during COVID-19
andthe subsequentlockdowns among Polish adults:
a cross-sectional online survey PLifeCOVID-19
study. Nutrients. 2020;12(8):2324. doi:10.3390/
nu12082324

Sidor A, Rzymski P. Dietary choices and habits
during COVID-19 lockdown: experience from
Poland. Nutrients. 2020;12(6):1657. doi:10.3390/
nul2061657

Bertrand L, Shaw KA, Ko J, Deprez D, Chilibeck PD,
Zello GA. The impact of the coronavirus disease
2019 (COVID-19) pandemic on university students’
dietary intake, physical activity, and sedentary
behaviour. Applied Physiology, Nutrition, and
Metabolism= Physiologie Appliquee, Nutrition et
Metabolisme. 2021;46(3):265-272. doi:10.1139/

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

apnm-2020-0990

Fauzi MF, Anuar TS, Teh, LK, Lim WF, James R,
Ahmad R, et al. Stress, anxiety and depression
among a cohort of health sciences undergraduate
students: the prevalence and risk factors.
International Journal of Environmental Research
and Public Health. 2021;18(6):3269. doi:10.3390/
ijerph18063269

Yen HT, Mohd Yusof B, Chin YS, Kiung E,
Abdul Ghani R, Mottalib A, et al. Nutrition-
related factors and binge eating behaviour in a
sample of Malaysian university students. Jurnal
Sains Kesihatan Malaysia. 2019;17:57-65. doi:
10.17576/jskm-2019-1701-08.

Baydemir C, Ozgur EG, Balci S. Evaluation of
adherence to Mediterranean diet in medical
students atKocaeli University, Turkey. The Journal of
International Medical Research. 2018;46(4):1585—
1594. doi:10.1177/0300060518757158

Gallo LA, Gallo TF, Young SL, Moritz KM, Akison
LK. The impact of isolation measures due to
COVID-19 on energy intake and physical activity
levels in Australian university students. Nutrients.
2020;12(1865). doi:10.3390/nu12061865

Ali A, Margetts BM, Zainuddin AA. Exploration of
the Principal Component Analysis (PCA) approach
in synthesizing the diet quality of the Malaysian
population.  Nutrients, 2020;13(1);70.  doi:
10.3390/nu13010070

Suliga E, Cieéla E, Michel S, Kaducakova H, Martin
T, Sliwinski G, et al. Diet quality compared to
the nutritional knowledge of Polish, German,
and Slovakian university students-preliminary
research. International Journal of Environmental
Research and Public Health. 2020;17(23):9062.
doi:10.3390/ijerph17239062

Darmon N, Drewnowski A. Contribution of food
prices and diet cost to socioeconomic disparities
in diet quality and health: a systematic review and
analysis. Nutrition Reviews. 2015;73(10):643-660.
doi:10.1093/nutrit/nuv027.

Thorpe MG, Kestin M, Riddell LJ, Keast RS,
McNaughton SA. Diet quality in young adults
and its association with food-related behaviours.
Public Health Nutrition. 2014;17(8):1767-1775.
doi:10.1017/S1368980013001924

Rochelle TL, Hu WY. Media influence on drive
for thinness, body satisfaction, and eating attitudes
among young women in Hong Kong and China.
Psychology, Health & Medicine. 2017;22(3):310-
318. doi:10.1080/13548506.2016.1226507
Dhillon J, Diaz Rios LK, Aldaz KJ, De La Cruz N,
Vu E, Asad Asghar S, et al. We don’t have a lot
of healthy options: food environment perceptions
of first-year, minority college students attending
a food desert campus. Nutrients. 2019;11(4):816.
doi:10.3390/nu11040816

Leischner K, McCormack LA, Britt BC, Heiberger
G, Kattelmann K. The healthfulness of entrites and

Mal ] Med Health Sci 19(4): 247-257, July 2023



44,

45.

46.

students’ purchases in a university campus dining
environment. Healthcare (Basel, Switzerland).
2018;6(2):28. doi:10.3390/healthcare6020028
Yahia, N., Brown, C. A., Rapley, M., & Chung,
M. (2016). Level of nutrition knowledge and its
association with fat consumption among college
students. BMC Public Health, 16(1), 1047.
doi:10.1186/s12889-016-3728-z

Duong TV, Pham KM, Do BN, Kim GB, Dam
H, Le VT, et al. Digital healthy diet literacy and
self-perceived eating behavior change during
CoVID-19  pandemic among undergraduate
nursing and medical students: a rapid online
survey. International Journal of Environmental
Research and Public Health. 2020;17(19):7185.
doi:10.3390/ijerph17197185

Keel PK, Gomez MM, Harris L, Kennedy GA,
Ribeiro J, Joiner TE. Gaining “The Quarantine
15:” perceived versus observed weight changes
in college students in the wake of COVID-19.
The International Journal of Eating Disorders.
2020;53(11):1801-1808. doi:10.1002/eat.23375

Mal ) Med Health Sci 19(4): 247-257, July 2023

47.

48.

49.

50.

Acampado E, Valenzuela M. Physical activity and
dietary habits of Filipino college students: a cross-
sectional study. Kinesiology. 2018;50(2018):57-
67.doi:10.26582/k.50.1.11

Browning MHEM, Larson LR, Sharaievska |, Rigolon
A, McAnirlin O, Mullenbach L, et al. Psychological
impacts from COVID-19 among university students:
risk factors across seven states in the United States.
PloS One. 2021;16(1):e0245327. doi:10.1371/
journal.pone.0245327

Lee S, Ng KL, Kwok K, Fung C. The changing
profile of eating disorders at a tertiary psychiatric
clinic in Hong Kong (1987-2007). International
Journal of Eating Disorders. 2010;43(4):307-314.
doi:10.1002/eat.20686

Cheung T, Wong SY, Wong KY, Law LY, Ng K,
Tong, MT, et al. (2016). Depression, anxiety and
symptoms of stress among baccalaureate nursing
students in Hong Kong: a cross-sectional study.
International Journal of Environmental Research
and Public Health. 2016;13(8):779. doi:10.3390/
ijerph13080779

257



