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Abstract

Nutrition labels are important as they provide detailed information about a food item which help consumers in making decisions
before purchasing a food item. However, there is a lack of awareness among medical students in using food labels when making
purchasing decisions even though they have better understanding and knowledge on nutrition. This study was conducted to assess the
nutrition knowledge and usage of nutrition labelling from the perspective of undergraduate medical students of Melaka Manipal
Medical College (MMMC). A cross sectional study was conducted from March 2020 to April 2020. Data were collected using online
questionnaires which included questions about demographic data, nutrition knowledge, the use of food and nutrition labels and
factors that affected the use of food labelling. The analysis included frequency, percentages, mean, standard deviation, unpaired T-test,
ANOVA and Chi-square. Statistical tests were done using Epi Info software (version 7.2) in which level of significance was set at P <
0.05. 38.10% of the students had high nutrition knowledge level while 58.50% had moderate nutrition knowledge level and the
remaining 3.40% had low nutrition knowledge level. There was no significant association between age, gender, academic semester,
ethnicity, nationality, family income/month, BMI and knowledge. 59.86% of the students used nutrition labels whereas 40.14% did
not use them during food purchasing. There was a significant association between BMI and use of food labelling as obese students
were less likely to use of food labelling compared to normal BMI (p value = 0.038). There was no significant association between age,
gender, academic semester, ethnicity, nationality, family income/month and use of food labelling. Education on nutrition knowledge
and the importance of using nutrition labels should be done in the mass media or incorporated in the curriculum to instil nutrition
knowledge and promote frequent usage of nutrition information labels among students.
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obesity which often result from poor nutritional choices
particularly in urban settings. [2] Therefore, the World Health
Organization initiated policies implemented across the globe,
to encourage healthier regimes and dietary choices. These

1. Introduction

In recent times, due to the increasing occurrence of diseases
such as obesity, diabetes and cardiovascular disease, the

prevention and management of such ailments have become a
significant public health concern in most developing
countries in order to avoid death and disability due to it. [1]
Additionally, 44% of the diabetes mellitus burden, 23% of
the ischaemic heart disease burden and between 7% and 41%
of the malignancy incidence is attributable to overweight and
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policies mainly include strict rules concerning the use of food
labelling as a fundamental method to represent nutritional
information. [3]

Food labelling mostly consists of printed text, images and
pictorial representation which is found either on the label, or
alongside the food or its display and also includes material
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that aims to maximize sales. [4] The approach to use food
labelling to convey nutritional information is not only
economical, but is also ideal as it is available to review
during the time of purchase, and this essentially influences a
better selection when it comes to packaged food items. [3]

According to a study done in Bahrain on Food Label Use and
Awareness of Nutritional Information among consumers in
2018, the consumers are becoming more informed of the
correlation between diet and disease, their need for acquiring
nutrition information surges. Subsequently food labeling is
very advantageous for people advised to be on special diets
(e.g. people suffering from diabetes or high cholesterol
levels) to select food that are well suited for their health
conditions. [5]

It is noteworthy that for the consumer to make a healthier
selection in foods, they must be able to localize, read, and
comprehend the presented information on food labels. [6]
Studies show that the most recurrently read were the calorie,
fat, sugar, sodium and fiber contents. [5] Food and Drug
Administration (FDA) in the United States remarks that they
also use serving size, ingredient list, the% daily values,
health and nutrient assertions, value and brands when making
a decision to purchase. [6] Many consumers feel assured that
they recognize how to read labels and favor using a food
label rather than relying on their own pre-acquired
understanding. While information like production and expiry
dates are popularly read by buyers (92%), they described that
quantity of fat and sugar were the most vital details to be
considered when they buy a product for the first time. [5]

As for instruction level, The National Health and Morbidity
Survey (NHMS) 2006 revealed that those with tertiary
training level (74.5%) especially in the health care sector,
were bound to peruse the nutritional data that mirrored their
specific well-being concern and had the capacity to
comprehend phrasing utilized in the labelling. [7] Studies
identified that the main reasons customers did not pursue
utilizing food labelling in the purchase of food were because
of mainly, little awareness on significance of nutritional
marking, trouble in understanding the presented data, and
low well-being cognizance. [8, 9, 10]

An investigation led among the older populace shows that its
utilization was essentially connected with age, formal
instruction, higher family pay levels and conjugal status. [11]
A review among the Malaysian corpulent
individuals discovered that as high as 75.3% of the populace
comprehend the nutritional labels and these were essentially
connected with age, race, training and conjugal status. [12]

grown-up

The effectiveness of the nutritional labels is yet unknown, as
a result of nutritional labeling can't be absolutely thriving till
customers are educated in a way to use them properly and

rules on nutritional claims are placed into legislation. It is so
crucial to determine a relationship between consumers'
knowledge, attitudes, and use regarding nutritional labels to
improve the kind of knowledge provided on labels and the
way customers use them to form healthy dietary choices. [13]

Several studies have shown that processed food and
beverages contribute to the enlarged intake of fat, sugar, and
salt. [14] Ochola and Masibo (2014) showed that the increase
and widespread consumption of processed foods among
adolescents group contributes to the high prevalence of
obesity. [15] In order to forestall the excessive intake of
processed foods and to help consumers in making healthier
food selections, i.e. to consume foods that are low in sugar,
salt, and saturated fats, it's vital that adolescents be motivated
to browse nutrition labels. [16] The requirement from
manufacturers to give data on specific nutrients in food
products can assist with limiting under and over nourishment
in buyers. [6]

In a recent systematic evaluation by Campos et al.,
nutritional labels were better likely used by middle-aged or
younger adults, while females were reported to use
nutritional labels significantly more regularly than males.
Persons from lower-income categories are less likely to use
nutrition labels, while it was also found that the Caucasian
participants are more prone to use nutrition labels than any
other ethnic group. This study shows a steady association
between the use of nutrition labels and adopting healthier
diets. It is to be highlighted that commonly, younger
consumers, and those with higher education, income, literacy
and numeracy, affirmed a superior understanding of nutrition
labels and were more likely to use it. [17]

In the Malaysian setting, The National Health and Morbidity
Survey (NHMS) 2014 disclosed that 55% of Malaysians did
not read food labels and this result shows an increase from
19.3% in 2006. [18, 19] Norazmir et al. (2012) showed that a
total 53.6% of Malaysian youth did not use nutrition labels,
while another 69.5% did not know about food labelling and
therefore, they are less inclined to select and purchase
healthy food. [20]

Different studies have noted that a small proportion of
adolescents use nutrition labels and most of them did not
understand the data. [21, 22] In another study conducted it
was recognized that the nutrient information exhibited on the
labels was too technical to understand even by the well
informed consumers. [23] Therefore, nutrition education is
vital to extend awareness and use of nutrition labels.

Basic knowledge in nutrition is needed for consumers to
perceive the usage of nutrition facts on the label in order to
consume a healthy diet. Both knowledge and attitude are
essential factors affecting the frequency of the label reading.
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[24] However, regardless of great nutrition knowledge and
availability, college students rarely use food labels when
purchasing food items and this is shown by another study
conducted in Malaysia. [25]

Accordingly, the objective of our study was to assess the
nutrition knowledge and usage of nutrition labelling from the
perspective of undergraduate medical students. Past literature
based on this topic is predominantly derived from a
consumer point of view. Hence, the target population in this
research is novel, as it is exclusively based on undergraduate
medical student populace therefore providing a research gap.
Specifically, this research targeted to acquire information on
the associated factors in context of nutritional labelling, and
the attitude towards it, in such a student population.
Ultimately, it is crucial for medical students to be aware of
nutrition label use and have a positive nutrition label attitude,
as it plays a key role to promote healthy food choices for
themselves and patients seeking their help to provide holistic
management and improve quality of life.

2. Methodology

2.1. Study Design, Population, Time and
Place

The study carried out was a cross sectional study, conducted
between March 2020 to April 2020 in Melaka Manipal
Medical College (MMMC), which is a private institution
composing of two campuses in Malaysia; one situated in
Muar, Johor and another in Bukit Baru, Melaka. This college
offers 3 courses which are Bachelor of Medicine and
Bachelor of Surgery (MBBS), Bachelor of Dental Surgery
(BDS) and Foundation in Science (FIS). There are a total of
10 semesters in MBBS where semesters 1 to 5 are conducted
in the India campus while semesters 6 to 7 are conducted in
Muar campus and semesters 8 to 10 in Melaka campus. In
our study, we recruited undergraduate students of the MBBS
program in Malaysia campus. There were approximately 600
students in the Malaysia campus.

2.2. Sample Size

Based on the previous study conducted on undergraduate
students at Universiti Teknologi MARA, it is shown that 26%
of the students ‘often’ use food labels when buying food
products, from which an estimated proportion of 0.26 was
taken. [25] The sample size was calculated using ‘Epi Info’
version 7.2 with a population size of 600, expected frequency
of 0.26 and precision of error 7%, we concluded that our
sample size is 121 with a confidence level of 95%.

A non-response percentage of 30% was taken into

consideration and final sample size was calculated as

follows:

n final = n calculated / 1 - non response%
=121/1-0.3 (30%)

=173

2.3. Sampling Method

The sampling method in this study used was purposive
sampling which is a non-probability sampling. The inclusion
criteria were medical students who voluntarily agreed to
participate in the study and provided the informed consent
whereas the exclusion criteria were students who did not give
informed consent, incomplete questionnaires and irrelevant
responses.

2.4. Data Collection

The questionnaire consisted of four parts. The first part
contained the demographic data (age, gender, semester,
ethnicity, nationality, family income, height and weight). This
was followed by the second part which included 8 single best
answer questions regarding nutrition knowledge. These
questions were based on important information depicted on a
food label, components of a balanced diet, ways on eating to
get all required nutrients, food pyramid, high salt content
food, ways of preparing food which will increase fat content
and complications of over consumption of calories. For each
question, 1 mark was given for choosing the correct answer
while 0 mark was given for choosing any other wrong
answers. Total maximum score for this part was 8 whereas
the total minimum score for this part was 0. The total score
was then calculated for each participant. Higher scores
obtained indicated participants had higher nutrition
knowledge while lower scores obtained indicated participants
had lower nutrition knowledge. The third part included 3
questions regarding the use of food and nutrition labels. First
two questions were about the frequency of use of food labels
and its helpfulness in decision making during food purchases.
For the frequency of use of food labels, students could
choose between never, rarely, sometimes and often. Then, the
options were further categorized into never and rarely as not
used whereas sometimes and often as use of food labelling.
The third question was focused on which aspect of the food
label had been the most important when buying food. For
each aspect, students could choose between most important,
important, least important and not important based on their
opinion. Lastly, the fourth part included 2 questions
regarding factors that affected the use of food labelling.
Multiple choices were provided to the students from which
they could choose more than one option for why they did, or
did not refer to food labels. The questionnaire was taken from
a previous study [25] and adjusted accordingly. Then, it was
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distributed among medical students online using Google
forms. The independent variables in this study were age,
gender, ethnicity, nationality, semester, economic background
and body mass index (BMI). The dependent variables in this
study were nutritional knowledge, and use of food and
nutritional labels.

2.5. Data Processing and Data Analysis

The data collected from the distributed questionnaires was
fed into Microsoft Excel and compiled. Qualitative data such
as gender, semester, ethnicity, nationality, family income and
the use of food and nutrition labels, was analyzed to derive
frequency and percentage. Quantitative data such as age,
BMI and knowledge, was analyzed to derive the mean and
standard deviation. The statistical tests used to find out the
association between the independent variables and dependent
variables were tabulated as below:

Table 1. Independent and dependent variables with statistical tests.

Independent

Variables Dependent Variable Statistical Test
Age Nutritional knowledge ANOVA
Gender Nutritional knowledge Unpaired t-test
Semester Nutritional knowledge ANOVA
Ethnicity Nutritional knowledge ANOVA
Nationality Nutritional knowledge Unpaired t-test
Famlly Nutritional knowledge ANOVA
income/month

BMI Nutritional knowledge ANOVA

Age Use of food and nutritional label Chi square
Gender Use of food and nutritional label Chi square
Semester Use of food and nutritional label Chi square
Ethnicity Use of food and nutritional label Chi square
Nationality Use of food and nutritional label Chi square
Famlly Use of food and nutritional label Chi square
income/month

BMI Use of food and nutritional label Chi square

2.6. Ethical Consideration

This research was approved by the Research Ethics
Committee, Faculty of Medicine, Melaka Manipal Medical
College, Melaka, Malaysia. The students were informed that
participation in this study was completely voluntary and an
informed consent form with all the important and relevant
details of the study was given to the participants. Information
of the participants was kept confidential and used only for the
purpose of this particular research with their anonymity and
privacy well maintained.

3. Results
Table 2. Sociodemographic characteristics of medical students (n = 147).
Variables n (%)
Age (years)
<22 42 (28.57)

>22 105 (71.43)

Variables n (%)
Gender

Male 49 (33.33)
Female 98 (66.67)
Semester

7 67 (45.58)
8 40 (27.21)
9 9 (6.12)

10 31(21.09)
Ethnicity

Malay 25(17.01)
Chinese 47 (31.97)
Indian 53 (36.05)
Others 22 (14.97)
Nationality

Malaysian 137 (93.20)
International 10 (6.80)
Family Income/month

<RM 1500 8 (5.44)
RM 1500 — RM 2500 7 (4.76)
RM 2500 — RM 4000 29 (19.73)
>RM 4000 103 (70.07)
Body Mass Index (BMI)

Underweight 18 (12.24)
Normal 91 (61.90)
Overweight 30(20.41)
Obese 8 (5.44)
Mean (SD) 22.97 (4.22)

An online Google form consisting of 22 questions were
distributed to the medical students in Melaka Manipal
Medical college and a total of 147 responses were received
by our side, giving a response rate of 84.97%. Of those who
responded, the 105 (71.43) from the total participants were in
the age group of 22 and below whereas 42 (28.57) from the
total participants were in the age group of above 22. For
gender, 66.67% of participants were female while the rest,
33.33% of the participants were male. The large proportion
of participants were from semester 7 (45.58%), followed by
semester 8 students (27.21%) and semester 10 (21.90%) with
the least numbers from semester 9 (6.12%). In terms of
ethnicity, 36.05% of the participants were Indian, 31.97%
were Chinese, 17.01% were Malay, and other ethnicities
accounted up to 14.97%. Most of the responses came from
Malaysian nationals (93.20%) and the rest of the 6.80% were
from international students. About 70.07% students had a
monthly family income of above RM 4000, followed by
family income between RM 2500-4000 which was 19.73%,
between RM 1500-2500 with a percentage of 4.76% and
lastly 5.44% students with less than RM 1500 as their
monthly household income. As for BMI (Body Mass Index)
the largest percentage of students (61.90%) was in the normal
range while 20.41% were overweight, 5.44% were obese and
12.24% were underweight. These aforementioned results
gave rise to a mean BMI of 22.97 kg/m’.
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Table 3. Correct response of nutrition knowledge among medical students (n=147).

Correct response

Questions n (%)

The following items are important information on a food label, EXCEPT the name of the distributor/producer. 21 (14.30)
A balanced diet has the following nutrients: carbohydrate, fat, protein, mineral and vitamin. 141 (95.52)
You can get all the required nutrients by eating a variety of food. 147 (100.00)
According to the food pyramid, the foods that you can eat the MOST are rice, other cereals and tuber. 61 (41.50)
The nutrient that provides us with the most energy (calories) is carbohydrate. 89 (60.54)
The food with a lot of salt is soya sauce. 120 (81.63)
The way of preparing food which will increase fat content is frying. 142 (96.60)
Over consumption of calories can lead to obesity. 147 (100)

Table 3 illustrates the knowledge part of our questionnaire
which was 8 questions based on nutritional labelling, to
select the best answer. The highest correct response rate was
100% for both ‘Over consumption of calories can lead to
obesity’ and “You can get all the required nutrients by eating
a variety of food’ and the lowest correct percentage was
14.30% for question ‘The following items are important
information on a food label, EXCEPT the name of the
distributor/producer’. One other item which was below the
50% mark was, ‘According to the food pyramid, the foods
that you can eat the MOST are rice, other cereals and tuber
(41.50%)’. Almost all participants were able to answer items
‘The way of preparing food which will increase fat content is
frying (96.60%), and ‘A balanced diet has the following
nutrients: carbohydrate, fat, protein, mineral and vitamin
(95.52%)’. The other items correct percentage are as follows
‘The nutrient that provides us with the most energy (calories)
is carbohydrate’ (60.54%) and lastly ‘The food with a lot of
salt is soya sauce.’ (81.63%).

Table 4. Level of nutrition knowledge of medical students (n=147).

Knowledge Categories n (%)
Low 5(3.40)
Moderate 86 (58.50)
High 56 (38.10)

Table 4 highlights that among the 147 respondents, 58.50%
of the medical students had a moderate level of nutrition

knowledge while 38.10% had a high level of nutrition
knowledge and the remaining 3.40% had a low level of
nutrition knowledge.

Table 5. Use of food and nutrition labels among medical students (n=147).

Variables n (%)
How often do you use nutrition information labels

during food purchasing decisions?

Never (1) 19 (12.93)
Rarely (2) 40 (27.21)
Sometimes (3) 51 (34.69)
Often (4) 37 (25.17)
Are the food label or nutrition label helpful during

your food purchasing decision?

Yes (all the times) 9(6.12)
Sometimes 81 (55.10)
No 57 (38.78)

The first part of Table 5 answered our objective regarding the
use of nutritional labels in making food purchases, where
25.17% of the respondents often used nutritional labels. The
highest proportion, 34.69%, sometimes used nutritional
labels while 27.21% of the respondents rarely used
nutritional labels and lastly the remaining 12.93% never used
the labels in making food purchasing decisions. In the second
part, 55.10% had opted that nutrition labels were sometimes
helpful in making purchasing decisions, while 6.12% had
responded that it was helpful all of the times, and 38.78%
responded that nutritional labels were not helpful at all when
it came to making purchasing decisions.

Table 6. Medical students’ opinion on the most important aspect when buying food (n=147).

Variables Most important (4) n (%) Important (3) n (%) Least important (2) n (%) Not important (1) n (%)
Price 42 (28.57) 88 (59.86) 14 (9.52) 3 (2.04)

Taste 81 (55.10) 62 (42.18) 4(2.72) 0 (0)

Nutrient content 44 (29.93) 81 (55.10) 20 (13.61) 2 (1.36)

Ingredient 40 (27.21) 82 (55.78) 21 (14.29) 4(2.72)

Packaging 15 (10.20) 62 (42.18) 57 (38.78) 13 (8.84)

Expiry date 119 (80.95) 28 (19.05) 0 (0) 0 (0)

Table 6 focuses on what are the most important aspects when
buying food, ranging from most important and not not
important at all. For the price domain, according to 28.57% of
the students, is the most important while 59.86 consider it
important, 9.52% least important and lastly, 2.04% not
important. As for taste, the majority of students, 55.10%
considered it as most important, 42.18% as important, 2.72%

as least important, and it is seen that none of the students
thought taste was not important, (0%) therefore indicating
every participant had looked into this component when buying
food. The nutrient content component, according to 29.93%
students was most important, although most participants,
55.10% considered it important, the rest 13.61% least
important and 1.36% not important respectively. As for
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ingredients, 27.21% considered it most important, 55.78%
important, 14.29% least important and lastly 2.72% not
important at all. For the packaging domain, 10.20%
participants considered it most important, followed by 42.18%
important, 38.78% least important and 8.84% considered

packaging not important at all. According to the majority of
participants (80.95%) the expiry date was the most important
while the rest 19.05% as important. It is noteworthy that one of
the participants (0%), considered expiry date least important or
not important signifying its importance in the food label.

Table 7. Use or read the item/labelling on a food label among medical students (n = 147).

Variables Often (4) n (%) Sometimes (3) n (%) Rarely (2) n (%) Never (1) n (%)
List of ingredients 47 (31.97) 70 (47.62) 24 (16.33) 6 (4.08)
Serving size 32 (21.77) 77 (52.38) 24 (16.33) 14 (9.52)
Health claim 50 (34.01) 61 (41.50) 27 (18.37) 9 (6.12)
Calories/Energy 45 (30.61) 62 (42.18) 32 (21.77) 8 (5.44)
Calories from fat 42 (28.57) 54 (36.73) 38 (25.85) 13 (8.84)
Total fat 42 (28.57) 60 (40.82) 34 (23.13) 11 (7.48)
Trans fat 44 (29.93) 54 (36.73) 35(23.81) 14 (9.52)
Saturated Fat 41 (27.89) 52 (35.37) 36 (24.49) 18 (12.24)
Cholesterol 43 (29.25) 52 (35.37) 33 (22.45) 19 (12.93)
Sodium/Salt 28 (19.05) 59 (40.14) 44 (29.93) 16 (10.88)
Carbohydrate 43 (29.25) 52 (70.75) 35 (35.37) 17 (11.56)
Protein 43 (29.25) 55(37.41) 33 (22.45) 16 (10.88)
Fibre 38 (25.85) 49 (33.33) 40 (27.21) 20 (13.61)
Sugar 64 (43.54) 48 (32.65) 25 (17.01) 10 (6.80)
Vitamin and Mineral 36 (24.49) 53 (36.05) 37 (25.17) 21 (14.29)

Based on table 7, we can appreciate how often participants
used or read items on the food label. As for the list of
ingredients, 31.97% often read it, 47.62% sometimes read it
while 16.33% rarely used it and 4.08% never read or used it
when purchasing food. As for serving size, 21.77% often
used it, while the majority (52.38%) sometimes used it,
16.33% used it rarely and lastly 9.52% never used or read
serving size. As for health claims, 34.01% often read it, while
41.50% sometimes read it, 18.37% rarely read it and 6.12%
participants never read health claims on food labels. As for
calories/ energy, 30.61% often used it, while 42.18%
sometimes used it, 21.77% rarely used it and 5.44% never
used or read calories/ energy on the food label. As for
calories from fat, 28.57% participants often read it, 36.73%
sometimes read it, 25.85% rarely and 8.84% never read or
used calories from fat information. As for total fat, 28.57% of
the participants often used it, while the majority of 40.82%
sometimes used it, 23.13% rarely used it and lastly 7.48%
never read or used total fat given in nutritional labels. As for
trans fat, 29.93% often read it, 36.73% sometimes read it,
23.81% rarely read it and 9.52% never read or used
information on trans fat available on food labels. As for
saturated fat, 27.89% of the participants often used it,
35.37% sometimes used it, 24.49% rarely used it and lastly
12.24% never used or read about saturated fat on food labels.
For cholesterol, 29.25% wused it often, 35.37% used it
sometimes, 22.45% used it rarely, and 12.93% never used
cholesterol given on food labels. For sodium/salt 19.05%
read it often, while the largest percentage of participants
(40.14%) read it sometimes, 29.93% read it rarely and lastly
10.88% never read this information on a food label. As for
carbohydrates 29.25% read it often, but a majority of 70.75%

read it sometimes, 35.37% read it rarely and 11.56% never
read about carbohydrate content on a food label. As for
proteins, 29.25% read it often, 37.41% read it sometimes,
22.45% read it rarely and 10.88 never read about it. As for
fibre, 25.85% read it often, 33.33% read it sometimes,
27.21% read it rarely and 13.61% of the participants never
read about fibre content in a food label. Majority (43.54%) of
the participants often read about sugars on a food label while
32.65% sometimes read it, 17.01% rarely read it and 6.80%
of the participants never read about the sugar content in a
food label. Lastly for vitamins and minerals, 24.49% read it
often, 36.05% read it sometimes, 25.17% read it rarely while
14.29% never read about it on the food label. According to
the table, the component most read often on a food label is
sugar and the component which the highest percentage of the
population never read was vitamins and minerals.

Table 8. Factors affecting the use of food labelling among medical students

(n=147).
Variables n (%)
Reason (s) I refer to the food label:
To understand each information on food 81 (55.1)
Experienced food allergy 17 (11.6)
To control energy intake from food 58 (39.5)
For health or beauty 39 (26.5)
Concerned about taste and price 63 (42.9)
Others 13 (8.8)
Reason (s) I do not refer to the food label:
Do not know how to use food label 25 (17.0)
Time constraints/limited time 88 (59.9)
Label is not attractive and confusing 33 (22.4)
There is no label on certain food 46 (31.3)
No health problem 41 (27.9)
Others 18 (12.2)

Table 8 shows that the main reason for most participants
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(55.1%) to wuse nutritional labels is to understand the
information on the food label. The second reason is concern
about taste and price, opted by 42.9% of the participants,
followed by 39.5% which responded as to control energy
intake from food. The rest of the reasons are as follows;
26.5% for health or beauty reasons, 11.6% had previously
experienced a food allergy and lastly 8.8% for other reasons.
In contrast, the main reason for most participants (59.9%) to
not use nutritional labels is time constraints or limited time.
The second reason is there is no label on certain food, opted
by 31.3% of the participants, followed by 27.9% which
responded as no health problem. The rest of the reasons are
as follows; 22.4% for labels are not attractive and confusing,
17.0% do not know how to use food labels and lastly 12.2%
for other reasons.

Table 9. Association between age (years), gender, semester, ethnicity,
nationality, family income/month, BMI and nutritional knowledge.

Knowledge Mean
Independent Variables Percentage Difference P value
Mean (SD) (95% CI)
Age (years)
<22 79.46 (12.29) 0.242°
>22 76.79 (12.55)
Gender
Male 76.02 (12.72) é.z(z))(-zoz, 0.295"
Female 78.32 (12.38) ’
Semester
7 78.17 (13.30)
8 76.88 (11.52) 0.390°
9 83.33 (10.83)
10 75.40 (12.28)
Ethnicity
Malay 75.00 (12.50)
Chinese 79.26 (14.10) 0.408"
Indian 78.30 (10.73)
Others 75.00 (12.79)
Nationality
Malaysian 77.92 (12.43) -5.42 (-13.49, 0.186"
International 72.50 (12.91) 2.65)
Family income/month
<RM 1500 75.00 (9.45)
RM 1500 — RM 2500 76.79 (16.81) 0.942°
RM 2500 — RM 4000 77.59 (11.75)
>RM 4000 77.79 (12.73)
BMI
Underweight 83.33 (10.50)
Normal 76.37 (12.84) 0.077°
Overweight 79.17 (11.53)
Obese 71.88 (12.94)

*Unpaired t-test; "ANOVA

Table 9 shows the association between the sociodemographic

profile of the undergraduate students and their nutritional
knowledge. Age of 22 and below has a mean score of 79.46
(SD=12.29) and those aged above 22 years have a mean
score of 76.79 (SD=12.55). The p value is 0.242 which is
higher than 0.05 thus there is no significant association
between age and nutritional knowledge. Males have a mean
score of 76.02 (SD=12.72) which is slightly lower than
female with a mean score of 78.32 (SD=12.38). The mean
difference is 2.30 with 95% CI range from -2.02 to 6.62. The
p value shows a value of 0.295 which means that there is no
significant association between gender and nutrition
knowledge. Semester 7 students have a mean score of 78.17
(SD=13.30) which is slightly higher than semester 8 students
which have a mean score of 76.88 (SD=11.52). Semester 9
students have a mean score of 83.33 (SD=10.83) whereas
semester 10 students have a mean score of 75.40 (SD=12.28).
The p value is 0.390 which indicates that there is no
significant association between semester and nutritional
knowledge. Malays have a mean score of 75.00 (SD=12.5),
Indians have a mean score of 78.30 (SD=10.73). Chinese
have a mean score of 79.26 (SD=14.10) and other races have
a mean score of 75.00 (SD=12.79). The p value shows 0.408
thus showing that there is no significant association between
ethnicity and nutritional knowledge. Malaysian students have
a mean score of 77.92 (SD=12.43) whereas international
students have a mean score of 72.50 (SD=12.91). The mean
difference is -5.42 with 95% CI range from -13.49 to 2.65.
The p value is 0.186 showing that there is no association
between nationality and nutritional knowledge. Students with
a family income of less than RM1500 have a mean score of
75.00 (SD=9.45), whereas those with family income of
RM1500 - RM2500 have a mean score of 76.79 (SD=16.81).
Those with family income of RM2500 - RM4000 have a
mean score of 77.59 (SD=11.75) and those with income of
more than RM4000 have a mean score of 77.79 (SD=12.73).
The p value is 0.942 which shows that there is no significant
association between family income per month and nutritional
knowledge. Underweight students have a mean score of
83.33 (SD=10.50), normal weighing students have a mean
score of 76.37 (SD=12.84) whereas those who are
overweight have a mean score of 79.17 (SD=11.53). Those
who are obese have a mean score of 71.88 (SD=12.94). P
value is 0.077 which shows that there is no significant
association between BMI scores and nutritional knowledge.

Table 10. Association between age, gender, semester, ethnicity, nationality, family income/month, BMI and use of food and nutritional labels.

Use of food and nutritional label

Independent Variable Yes n (%) No 1 (%) OR (95% CI) Chi-square P value
Age (years)

<22 20 (47.62) 22 (52.38) Reference

>22 68 (64.76) 37 (35.24) 2.02 (0.98 - 4.18) 3.669 0.055
Gender

Male 27 (55.10) 22 (44.90) Reference
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Use of food and nutritional label

Independent Variable Yes n (%) No 1 (%) OR (95% CI) Chi-square P value

Female 61 (62.24) 37 (27.76) 1.34 (0.67 - 2.69) 0.694 0.405

Semester

7 40 (59.70) 27 (40.30) Reference

8 22 (55.00) 18 (45.00) 0.83(0.37 - 1.82) 0.227 0.634

9 5 (55.56) 4 (44.44) 0.84 (0.21 - 3.43) 0.057 0.812

10 21 (67.74) 10 (32.26) 1.42 (0.58 - 3.48) 0.583 0.445

Ethnicity

Malay 17 (68.00) 8 (32.00) 1.00 (0.36 - 2.78) 0 0.995

Chinese 25(53.19) 22 (46.81) 0.54 (0.24 - 1.21) 2.273 0.132

Indian 36 (46.81) 17 (32.08) Reference

Others 10 (45.45) 12 (54.55) 0.39 (0.14 - 1.09) 3.310 0.069

Nationality

Malaysian 84 (61.31) 53 (38.69) 2.38(0.64 - 8.82) 1.762 0.184

International 4 (40.00) 6 (60.00) Reference

Family income/month

<RM 1500 5 (62.50) 3 (37.50) 1.29 (0.29 - 5.70) 0.116 0.734

RM 1500 — RM 2500 4(57.14) 3 (42.86) 1.03 (0.22 - 4.86) 0.002 0.966

RM 2500 — RM 4000 21(72.41) 8(27.59) 2.04 (0.83 - 5.02) 2 442 0.118

> RM 4000 58 (56.31) 45 (43.69) Reference ’ ’

BMI

Underweight 12 (66.67) 6(33.33) 1.19 (0.41 - 3.47) 0.105 0.746

Normal 57 (62.64) 34 (37.36) Reference

Overweight 17 (56.67) 13 (43.33) 0.78 (0.34 - 1.80) 0.339 0.561

Obese 2 (25.00) 6 (75.00) 0.20 (0.04 - 1.04) 4.326 0.038
Table 10 describes the association between the labels in Malaysian is 2.38 times more likely as compared to

sociodemographic profile towards the use of food and
nutrition labels among the undergraduate students in a private
medical college. According to our study, the odds of using
food and nutrition labels is 2.02 times more likely compared
to those aged less than 22 years. However, findings were not
significant (95% CI 0.98 - 4.18; X2 3.669; p value 0.055). As
for gender, it was found that the odds of females using food
and nutrition labels is 1.34 times more likely compared to
males. However, findings were not significant (95%CI 0.67 -
2.69; X? 0.694; p value of 0.405). The odds of using
nutritional labels in semester 8 students was 0.83 times more
likely than those in semester 7. However, findings were not
significant (95% CI 0.37 - 1.82; X2 0.227; p value 0.634). It
was found that the odds of using nutritional labels in those
students who are currently in semester 9 was 0.84 times more
likely than those in semester 7. Findings were not significant
(95% CI 0.21 - 3.43; X2 0.057; p value 0.812). The odds of
using nutritional labels in semester 10 students are 1.42 times
more likely than those in semester 7. However, findings were
not significant (95% CI 0.58 - 3.48; X2 0.583; p value 0.445).
The odds of using nutritional labels in Malays were 1.00
times more likely than Indians. Findings were not significant
(95% CI 0.36 - 2.78; X2 0; p value of 0.995). In comparison
with Chinese, the odds of using the nutritional labels are 0.54
times more likely compared to Indians. The findings were not
significant (95% CI 0.24 - 1.21; X? 2.273; p value 0.132).
The odds of using nutritional labels in Others were 0.39
times more likely than Indians. However, the findings were
not significant (95% CI 0.14 - 1.09; X2 3.310; p value 0.069).
The data showed that the odds of using food and nutritional

international students. Findings were not significant (95% CI
0.64 - 8.82; X2 1.762; p value of 0.184). It was found that the
odds of using nutritional labels was 1.29 times more likely in
those with family income of RM1500 than those with more
than RM4000. Findings were not significant (95% CI 0.29 -
5.70; X2 0.116; p value 0.734). The odds of using nutritional
labels in those with family income of RM1500-RM2500 was
1.03 times more likely than those more than RM4000.
Findings were not significant (95% CI 0.22 - 4.86; X? 0.002;
p value 0.966). The odds of using food labels in those with
family income of RM2500-RM4000 was 2.04 times more
likely than those more than RM4000. However, findings
were not significant (95% CI 0.83 - 5.02; X? 2.442; p value
0.118). As for BMI, it was found that the odds in
underweight students was 1.19 times more likely to use
nutritional labels than students who were normal. Findings
were not significant (95% CI 0.41 - 3.47; X2 0.105; p value
0.746). The odds of using nutritional labels in students who
were overweight was 0.78 times more likely than students
who were normal. Findings were not significant (95% CI
0.34 - 1.80; X2 0.339; p value 0.561). The odds of using
nutritional labels in students who were obese was 0.20 times
less likely than students who were normal. Findings were
significant (95% CI 0.04 - 1.04; X* 4.326; p value 0.038).

4. Discussion

This cross sectional study was done among undergraduate
medical students of Melaka Manipal Medical College
(MMMC) in Malaysia to assess the nutrition knowledge and
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usage of nutrition labelling from the perspective of an
undergraduate medical student. Regarding nutrition
knowledge among 147 undergraduate medical students of
MMMC, 58.50% had moderate level of nutrition knowledge
while 38.10% had high level of nutrition knowledge and the
remaining 3.40% had low level of nutrition knowledge. This
shows that the majority of students had a moderate level of
nutrition knowledge. In comparison with a previous study
among undergraduate students in Universiti Teknologi
MARA (UiTM), Puncak Alam, the majority of students had
high level of nutrition knowledge (55.0%) followed by
medium level of nutrition knowledge (35.3%) and low level
of nutrition knowledge (9.7%) respectively. [25] However, in
another study done among university students of
International Islamic University Malaysia (IITUM), Kuantan,
the majority of students had low knowledge (41.2%)
followed by lowest level of knowledge (24.2%), medium
level of knowledge (23.0%) and highest level of knowledge
(11.5%). [26] Based on a study done among Chinese
consumers in Shenyang, China, 61.5% of respondents
reported a fair level of nutritional knowledge while 21.5%
and 11.5% rated their knowledge levels good and very good
respectively. Only 5.5% perceived their knowledge level to
be excellent. [27]

Our study showed 25.17% of medical students ‘often’ used
nutritional labels in making food purchases. The highest
proportion, 34.69%, sometimes used nutritional labels while
27.21% of medical students rarely used nutritional labels and
lastly the remaining 12.93% never used the labels in making
food purchasing decisions. The study conducted in Universiti
Teknologi MARA showed that 21.6% of university students
‘often” used nutritional labels whereas 36.5% ‘sometimes’
used, followed by 34% ‘rarely’ used and 7.9% ‘never’ used
nutritional labels. [25] A study conducted from WuHu, China
showed that 12.1% of the respondents indicated they ‘poor’
read labels, whereas 59.2% of the respondents ‘sometimes’
read labels, with 28.7% of the respondents reported that they
‘always’ read nutritional information on food labels. [1]
Compared to the study conducted in International Islamic
University Malaysia, it showed that 17% of the university
students were excellent nutrition label users, 57.6%
moderately used and 25.5% poorly used. [20] Moreover, we
found that 55.10% of medical students had opted that
nutrition labels sometimes helpful in making
purchasing decisions, while 6.12% had responded that it was
helpful all of the times, and 38.78% responded that
nutritional labels were not helpful at all when it came to
making purchasing decisions. In a study conducted in
Bahrain, it showed that around 65% of the respondents
believed that food labels are useful tools for consumers. [5]
In a study recorded by Misra, R., majority of college students

were

(90%) perceived food labels to be useful. [24]

In our study, according to 28.57% of the students, price is the
most important factor when buying food while a study
conducted among undergraduate students at UiTM Puncak
Alam, 50.2% of the participants considered price as the most
important factor. [25] As for taste, the majority of students,
55.10% considered it as most important, and the study in
UiTM Puncak Alam stated that 53.8% of the students opted
that taste was the most important factor. According to an
experimental trial study among adolescents and adults in
Minnesota, United States, it was found that taste was the
most important factor rated when people are buying foods.
[28] Our study also showed that the nutrient content
component, according to 29.93% students was most
important, although most participants, 55.10% considered it
important. The study conducted in UiTM showed that
nutrient content was the second last factor the undergraduate
students would be considering when they are using food
labels. A study conducted in the UK has shown that 27% of
the consumers considered nutrition content as the most
important factor. [8] As for ingredients, 27.21% of the
medical students in our study considered it as most
important, 55.78% important, 14.29% least important and
lastly 2.72% not important at all. The study conducted in
UiTM showed that 52.3% of the respondents opted for
ingredients as the most important factor whereas 40.4% rated
as important. The rest 5.5% stated that it was the least
important factor and 1.8% stated as not important. [25] For
the packaging domain, 10.20% of the medical students in our
study considered it most important, followed by 42.18%
important, 38.78% least important and 8.84% considered
packaging not important at all. 21.6% of respondents from
the study conducted in UiTM chose packaging as the most
important factor and 45.6% considered it as an important
factor. 27.4% stated that packaging was the least important
factor and the rest 5.5% considered it as not important.
According to the majority of participants (80.95%) in our
study, the expiry date was the most important whereas the
study in UiTM also showed that the majority of the
participants (90.6%) chose expiry date as the most important
factor. [25]

Upon analyzing the nutritional knowledge levels with respect
to age in a study published in Pakistan Journal of Nutrition, it
showed that there was a significant difference in nutritional
knowledge scores of the participants those who were aged
between 18 and 29 compared with other age groups. [29] In
our study however, the age group selected was university
students below and above the age of 22, and it was found that
there is no significant relationship between nutritional
knowledge and age. Secondly, we measured the association
between gender and nutritional knowledge among
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undergraduate medical students, and established that there
was no significant difference between nutritional knowledge
of both genders. Based on a previous study conducted by
Universiti Teknologi MARA, it concluded that female
students have slightly high knowledge (57.7%), compared to
male students (42.1%) respectively. [25] Our study also
compared the nutritional knowledge amongst students from
Semester 7 to semester 10, and the results obtained were not
statistically significant. In a study conducted among 17-19
year old adolescents in University of Leicester, UK, after the
linear regression adjusted for age it was indicated that there
was a significant difference in nutritional knowledge among
the different socioeconomic status (SES) groups. [30] In our
study, we categorized a similar variable under monthly
family income, however, there was no significant difference
between these income groups and their level of nutritional
knowledge in our medical university setting. In a self
administered cross sectional survey conducted amongst
women in Southeast Texas, the mean nutrition knowledge
score was significantly lower among African American
women than whites (p value < 0.001). [31] Similarly, upon
surveying for a difference in nutritional knowledge among
ethnicities in Malaysia such as Indians, Chinese and Malays
as well as comparing it with international students, we
discovered that there was no significant difference. Another
similar pilot study done by the Dietary Nutrition Department
of Central Michigan University showed that nutrition
knowledge was negatively correlated with fat and cholesterol
intake. Students who consumed more than 35% of calories
from fat or >300 mg of cholesterol daily had lower mean
nutrition scores than those students with lower fat or
cholesterol intake. [32] Hence in our study we incorporated
the variable of BMI and its association with nutritional
knowledge, and found that, however in this setting, there is
no significant relationship between BMI and level of
nutritional knowledge.

A recent study conducted by Universiti Teknologi MARA
suggested identifying the use of nutrition information panels
and sociodemographic variables among students who make
household food purchasing decisions. In this study, we
assessed the association between demographic characteristics
of the medical students and usage of food labels when
making purchasing decisions. We found that the majority of
the students either male or female ‘sometimes’ considered
the food label when making a decision in purchasing food.
[25] A study among adults stated that males are less likely to
use nutrition information on food labels than females. [33]
Surprisingly, another study showed that male students ‘often’
use the food label compared to females where most of the
females ‘sometimes’ use the food labels during their food
purchasing decisions [25]. Our study supports the study from

Blistein and Evans where it was found that the odds of
females using food and nutrition labels is 1.34 times more
likely compared to males whereas the study by UiTM
conversely showed that males ‘often’ use the food label
compared to females with 28.1 and 20.2% for each gender.
[25, 33] As for age, the odds of using food and nutrition
labels is 2.02 times more likely compared to those aged less
than 22 years. Regarding semesters, semester 10 had the
highest percentage of students using nutritional labels
(67.74%). According to our study, Malay students were
found to use nutritional labelling the most compared to
students of other ethnicity (68%). The data in our study
showed that Malaysian students (61.31%) were 2.38 times
more likely to use nutritional labelling as compared to
International students (40%). It was found that those with
family income of RM1500 - RM2500 (72.41%) were most
likely to use nutritional labelling. However the study in
UiTM depicted that students with a family income of <
RM1500 were more likely to use nutritional labelling. [25]
As for BMI, it was found that underweight students were
more likely to use nutritional labels compared to students
who were of different BMI categories whereas results from
the study by UiTM suggested that students of normal BMI
were most likely to use nutritional labelling. [25] Findings
for age, gender, semester, ethnicity, nationality, family
income/month, and BMI were not significant. However, for
BMI, findings for obese students were significant.

We faced few limitations in this study. Firstly, this cross
sectional study was conducted only in a duration of 6 weeks.
Thus we were unable to observe the effect of time on the
changes in nutrition knowledge and usage of nutrition
labelling from the perspective of undergraduate medical
students. The findings from this study also cannot be
generalized to other settings as the participants of our study
were only semester 7 to semester 10 undergraduate medical
students in one college (MMMC, Muar and Melaka campus)
and we were not able to recruit semester 6 students because
they had not registered in Muar campus during the period of
our study. Moreover, our questionnaire was distributed via
Google form which resulted in a lower response among the
undergraduate medical students. We also asked for family
income/month in the sociodemographic part of our
questionnaire but results might not be accurate as it was a
rough estimation and students might not know the exact
amount of family income/month.

Education on nutrition knowledge and the importance of
using nutrition labels should be done in the mass media or
incorporated in the curriculum to instil nutrition knowledge
and promote frequent usage of nutrition information labels
among students. Furthermore, nutrition workshops can be
held to increase nutritional awareness and nutrition
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knowledge. Nutrition and food labelling based quizzes or
competitions can also be held in order to improve the level
of nutrition knowledge among students. As our study only
involves undergraduate medical students in one college,
more studies involving medical students from other colleges
can be done by other researchers. Rather than using family
income/month as a variable in the sociodemographic part of
the questionnaire in researches such as this which involve
students as participants, we would like to recommend
putting monthly allowance instead as this is definitely
known by the students thus providing a better and more
accurate result.

5. Conclusion

Based on our study, the results of nutrition knowledge among
undergraduate medical students of MMMC were 8.10% of

the students had high nutrition knowledge level while 58.50%

had moderate nutrition knowledge level and the remaining
3.40% had low nutrition knowledge level. We found that
there was no significant association between age, gender,
academic  semester, ethnicity, nationality, family
income/month, BMI and knowledge. 59.86% of the students
used nutrition information labels whereas 40.14% did not use
them during food purchasing. There was a significant
association between BMI and use of food labelling but there
was no significant association between age, gender, academic
semester, ethnicity, nationality, family income/month and use
of food labelling. Education on nutrition knowledge and the
importance of using nutrition labels should be done in the
mass media or incorporated in the curriculum to instil
nutrition knowledge and promote frequent usage of nutrition
information labels among students. Furthermore, nutrition
workshops can be held to increase nutritional awareness and
nutrition knowledge. Nutrition and food labelling based
quizzes or competitions can also be held in order to improve
the level of nutrition knowledge among students.
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