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Abstract: - Vegetables and fruits are an important food component of a healthy lifestyle as it contains
variety of nutrients. Ministry of Agriculture and Agro-based Industry Malaysia has showed in the Agro-
Food Statistics Book 2014 that the commodity consumption of vegetables and fruits kilograms per year
from 2008 to 2014 has consistently increase and expected to increase. Studies on factors influencing the
consumption of vegetables and fruits are still lacking in Malaysia. There appears to be relatively scarce
research and analysis concerning Malaysia. Research aims to identify the attitude of having fruits and
vegetables among students of University Utara Malaysia (UUM) by adopting product, price, promotion,
place and knowledge as variables. Data were collected using the questionnaire method studied using the
Statistical Package for Social Science (SPSS) version 22.0 application. Research was done to examine
whether marketing mix factors, product, price, distribution, and knowledge affect the attitude of fruit
and vegetable consumption among Universiti Utara Malaysia students. Findings indicates all the
variables are significant except for knowledge on vegetables and fruits consumption. Hence, the
accuracy of food intake in terms of the amount and the types of food consumed should be aware by the
students.
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1 Introduction and vegetables. It has been mentioned that a

healthy lifestyle is crucial to face the day a head
Huge number of studies over the past few [3]. To live a healthy and prosperous life,
decades showed that there are some nutrients physical, mental, social well-being and freedom
and other components found in fruits and from disease are important [4]. Healthy eating
vegetables. The key to good health and free of help to prevent foodborne illness. It is
disease require exercise and healthy eating recommended to have half a plate with fruits,
habits which contains fruits and vegetables. vegetables, nuts and cereals [5]. Other than that,
They are specially known to be important for website "Produce for Better Health Foundation"
health as it's naturally low in calories and (2011), shows that fruits and vegetables intake
provide more nutrients and dietary fibre [1]. can protect human health and has been studied
Fruits and vegetables has great amount of around the world. Based on National Agro Food
vitamins, minerals, proteins, fibre and pro- Policy website 2011-2020, consumers nowadays
functional components which are low in fat, are aware of healthcare and this has created
sodium and calories than any other foods [2]. increased vegetable production with expansion
They are important component for a healthy of minimal processed vegetable-based products
human diet. such as vegetable juice, fast foods, frozen

vegetables, and high-fibre vegetables. Request
for vegetables is expected to rise from 1.6
million tonnes in 2010 to 2.4 million tonnes by
2020, with an increase of 4.5% per annum. With

To date, Malaysian food consumption are
influenced by the growth of fast food restaurants
offering high calories of foods with less fruits
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this, the challenges Malaysia are facing till today
is to deal with low-cost vegetable producers
from Thailand and China. Those are the inability
to meet domestic demand production with high
production costs and competition.

Quit a numbers of researchers notified that
consumer’s  behaviour studies involves
demographics, beliefs and attitudes [6]. There
are various factors related to consumption of
fruits and vegetables such as demographics,
attitudes, taste selection, knowledge and more.
However, more previous studies have only
focused apart from Malaysia, for example
studies on the effectiveness of fruit intake among
civil servants in Oyo province, [7] and studies on
the knowledge regarding fruits and vegetable
consumption amongst adults in urban areas in
northern Nigeria [8]. Without any doubt, there
are studies that refer to Malaysia but it is less
compared to the one outside Malaysia. This has
also been supported that, research on factors
influencing consumption of fruits and vegetables
in Malaysia are less [9]. Research on the factors
of marketing mix and knowledge of food intake
attitudes is still in-between few and less. This are
among worrying issues regarding fruits and
vegetables consumption among Malaysians
university students. This problem may affect
their health condition and the causes to certain
disease. Therefore, measuring the factors
influencing food consumption among university
students are crucial.

Conventionally, consumer lifestyle is how a
person lives and spends their time and money
[10]. Malaysians mostly prefers to consume fast
food rather than fruits and vegetables. Besides,
technology advancement in the creation of
various fast food products known as burgers,
pizza, magi and many more has increased.
According to 2016 Utusan, the government has
allocated more than RM20 billion for health
care. Although the budget allocated by the
Malaysian government is large, Deputy Minister
of Health Malaysia; Datuk Dr Hilmi Yahaya said
that Malaysians health condition is at an
alarming state. This is because 10% of
Malaysians equals to 29.9 million were
hospitalized in 2013 due to health problems.
Willian Chan in the same article said that
Malaysians nowadays are less; even do not like
to eat dishes with plenty amount of nutrients
such as fruits and vegetables.
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2 Literature Review

2.1 Attitude of Consumption of Fruits and
Vegetables

Attitude said to be a person's belief reflecting an
action with or without positive effect [11]. There
are few studies on fruits and vegetable
consumption in Malaysia by other researchers
but with very few among students, especially in
Universities [12]. Barriers exist with fruit and
vegetable consumption between lower salary
groups in North Carolina is because of price
[13]. A person’s personal factors (e.g.
knowledge, attitudes, and skills, social and
behavioural influences) and environmentally
friendly factors (e.g. access, cost, quality and
supply) are having much influence towards fruit
and vegetable consumption attitude [14]. An
individual's knowledge and skills may influence
the attitude of eating nutritious food in their life
[15]. Fruits and vegetable consumptions among
undergraduate students at Peradeniya University
is only 267g compared to 400 g / day as
recommended by the World Health Organization
(WHO) [12]. An individual choice of food is
influenced by their belief, especially those
involving health and collection of pesticides
[16]. Among other factors influencing the
attitude of fruit and vegetable consumption is the
duration of time and working day [17].

2.2 Marketing Mix

Fruit and vegetable farming system has become
an important factor domestic and international
economic systems in today's modern marketing
economics [18]. Fruit and vegetable farming
affects the consumption pattern. With such a
relationship, it is not possible to sell a product
successfully without specialized talents and
information of market policy and marketing mix
involving the basic factors of successful sales
and profitability [9]. There will be no economic
market without marketing hence marketing
goals will not be achieved without a marketing
mix [19]. Fruits and vegetables marketing
process consists of product planning, price
formation, promotion and sales of products to
customers to satisfy their needs, desires and
demands [14]. These activities consists of
meeting customers evolving needs, desires and
figure out their willingness to buy fruit and
vegetable [20]. Characteristics of fruits and
vegetables influence the combination of
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elements in marketing mix. Since it's the final
use product, the quality of a particular element
with market mix should be taken into account, so
that the organization will be able to pay attention
for their activities and promotions.

2.3 Products

Consumer buying behaviour is their final
decision whether or not to buy the product or
services [21]. Product will attract buyer to buy
the product or service offered to them [22].
Product is something real or unreal, offered by
an organization to meet customers’ needs [23].
This website also says that Marketers need to be
cautious on the life cycle of a products so that
they can focus on other challenges that may
occur as the product changes at every point.
Fruits and vegetables as products are vital in
marketing mix. People who buying fruits and
vegetables will be more interested in production
programs, product quality, packaging materials,
packaging, product labelling, and pricing. There
is strong competition and growing demand and
consumer quality has become an important
factor to stay in the market, profitability, and
agricultural and fruit development. The strategic
concept of the business is based on product

quality management, which makes it an
advantage and a necessity of market
competition.

HI1: There is a positive relationship between
products and the consumption of fruits and
vegetables among UUM students.

2.4 Price

The second element of marketing mix is price.
Prices brings revenue, while other elements of
marketing mix represent cost. Basically, a
product's price must be in line with basic
features and characteristics of the product.
Therefore, it must be equalling to the quality of
the product, design, packaging, etc. Price policy
of fruits and vegetables on farms observed in
Malaysia set prices to the needs, wants and
purchasing power of customers. At the same
time, price provides optimal profitability. With
price policy, fruit and vegetable producers will
be able to influence the demand and quantitative
increase in consumption structure. Prices and
demand are usually inversely proportional. Price
is the evaluation to how much consumer able to
pay to get a product or services. Price may
influence consumers' purchase intentions of
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organic products. Premium price is an extra
amount paid for a particular product compared
to the normal price and this can indicate the
willingness of consumers to pay for organic
products [24].

Solely, prices are not only influenced by
demand, but also by rapid changes in customer
tastes, availability of other products that can
serve as a substitute for fruits and vegetables as
well as consumer income. All variables of the
marketing mix are closely related, which means
that price-related decisions are related to
product, place and promotion.

H2: There is a positive relationship between
prices and the consumption of fruits and
vegetables among UUM students.

2.5 Place

Another important marketing channel is place to
distribute products to each customer. Place states
how the product is distributed and reaches the
consumer. Past studies have shown that one of
most challenging part of product marketing is
place channels [25]. Writing by [26] justified
that businesses must know the successors of
place resources to distribute products and
services even if isolated to the largest group in
[27]. Place covers the environmental impact
associated with good packaging, transportation
and distribution to its users [28]. Currently,
limited awareness and the absence of fruits and
vegetables and services inhibit green
consumption  [29][30].To  achieve rapid
development of fruit and vegetable production,
consumers in Malaysia need to track potential
consumers for their products and select
appropriate distribution channels in Malaysian
market and international markets.

H3: There is a positive relationship between
place and the consumption of fruits and
vegetables among UUM students.

2.6 Promotion

The pattern of food consumption and eating
pattern may influence food and information of it
[31]. Today’s consumers are requesting
additional and precise information related to
nutritional fact, ingredients, and food safety on
their daily food consumption. Marketers and
social media have connected communities
everywhere the world through communication
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channels in shaping consumer response. With its
exposure on variety of out information and
purchasing attitudes [31]. Manufacturers reach
out and encourage customers to buy their
products with all possible media. The most
famous media where promotional messages are
sent to end-users are newspapers, TV, radio,
mail, and new media such as satellite cable TV,
and others. Advertisements needs to match the
goals and objectives. There is a need for
manufacturers to research on nutrition food
advertising so that they can identify what can be
expected from a particular product and what
requirements will be satisfactory for each
product produced by fruit and vegetable
manufacturers.

H4: There is a positive relationship between
promotion with the attitude of consuming fruits
and vegetables among UUM students.

2.7 Knowledge

Knowledge of food is one of the important
factors consumers consider before making a
decision on food-related functions [32] [33]. The
reason is where current information of
functional foods and to get information may help
to choose the right kind of functional food [31].
Knowledge of health nutrition encourage
changes in eating habits [32]. But, it is not
completely understand by the consumers to
decide food selection, especially in functional
food selection. A cross-sectional keratin study in
nine European countries was done to find the
determinants fruits and vegetables intake among
children [33]. Researchers’ notices daily fruit
and vegetable intake had a significant
relationship with the proposed knowledge for
fruit and vegetable consumption. Apart from
this, researches also that knowledge of
recommendations for fruit and vegetable intake
significantly predicts fruit intake at studies done
in nine of the countries (100%) and vegetable
intake in six countries studied (67%).

H5: There is a positive relationship between
knowledge and the attitude of fruit and vegetable
consumption among UUM students.
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3 Methodology
3.1 Research Framework

Research framework of this study was adopted
from past research. Framework illustrates
factors influencing attitude of fruits and
vegetable consumption among UUM students.
Independent variables consist of marketing mix
(product, price, place, and promotion), and
knowledge. While dependent variable is attitude
of consuming fruits and vegetables. All
independent variables will be tested and
analysed if they have a significant relationship
without including demographic factors.
Framework of the study is based on the literature
review of [34] as in Figure 1 below.

Marketing Mix
1. Product

2. Price

3. Place

4. Promotion

Food Consumption

Figure 1: Research Framework

Based on the adapted research framework, there
are five hypotheses that have been formulated
and labelled as H1, H2, H3, H4, and HS. The five
hypotheses are as follows:

HI1: There is a positive relationship between
products and the consumption of fruits and
vegetables among UUM students.

H2: There is a positive relationship between
prices and the consumption of fruits and
vegetables among UUM students.

H3: There is a positive relationship between
place and the consumption of fruits and
vegetables among UUM students.

H4: There is a positive relationship between
promotion with the attitude of consuming fruits
and vegetables among UUM students.

HS5: There is a positive relationship between
knowledge and the attitude of fruit and vegetable
consumption among UUM students.
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3.2 Research Design

Quantitative approach was used in this study
where it emphasizes objective and statistical
measurement or analysis of number of data
collected through questionnaires. Pilot study
was used to test the instruments. Pilot study was
carried out by collecting data only once to
examine reliability and validity of constructed
instrument. Data were collected from University
Utara Malaysia respondents.

3.3 Population and Sample Size

According to corporate planning unit (2015),
there we approximately 17, 398 undergraduate
students from field of study and countries at
University Utara Malaysia. This study only
focuses on the limited population as it examines
only local full time students who are
approximately 16, 715 students. Sample size of
375 to 377 based on the specified population has
proposed by [35]. 450 questionnaires were
distributed. Excess questionnaires are intended
to cover in the event of any damage or
incomplete return to the returned questionnaires.

3.4 Data Collection

Sample random data collection method was used
for data collection. Respondents were randomly
selected among UUM students to answer the
questionnaire. Data collected wusing the
questionnaire method is a reliable data collection
method when it involves a large number of
respondents [36]

3.5 Research Instruments

Research questionnaire consists of four sections.
The first part has five questions on demographic
details of respondents related to gender, age
range, marriage status and frequency of buying
fruits and vegetables. The second part is related
to consumer attitudes with 26 questions.

Part three of the questionnaire related to the
marketing mix which then divided into four parts
namely product (8 questions), price (6 question),
place (6 questions) and promotion (10
questions). Followed by the last part; part four
related to user knowledge containing 10
questions. All four sections except sections one
and two refers to factors influencing attitude of
consumption of fruits and vegetables among
UUM students.
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Likert Scale was used by most previous
researches because this scale has a high-
reliability value. Therefore, the scale used were;
1 as strongly disagrees, 2 as disagree, 3 as
uncertain, 4 as agree and 5 as strongly agree.

3.6 Pilot Study

A pilot study is essential in a research project
before the actual analysis to test the level of
reliability and clarity of a question in the
research instrument [37]. Besides, pilot study
detect the weaknesses in the questionnaire from
the respondents' feedback. After analysing the
factors on the problem to be studied, researcher
distributed a total of 30 questionnaires to the
respondents, namely students around UUM. The
researcher conducted a pilot study in February
2016 for three days.

Table 1: Pilot Study: Instrument Reliability
Instrument Cronbach's Alpha

Based on

Standardized Items
944 26
851 8
402 6
528 6
10
10

¥ N of Items
Alpha

Attitude
Product
Price

Place
Promotion
Knowledge

936
850
382
558
643
758

677
750

3.7 Data Analysis Methods

Data analysis obtained from the questionnaires
answered by respondents were examined with
Statistical Package for Social Science (SPSS)
version 22.0 application. Questionnaires that
have been answered was coded into this
application as a record before analysing using
descriptive and inferential analysis. Descriptive
analysis is an analysis that covers the entire
study that has been conducted while result
referring to several aspects that the researcher
wants to observe depending on the researcher.

3.8 Descriptive Analysis

Descriptive analysis is an initial picture of a
study conducted. It also wuses descriptive
statistics that involve frequency, percentage,
standard deviation, average and ranking.
Frequency and percentage are used in evaluating
demographic information while for assessment
the level of agreement of respondents by using
standard and average deviation.

3.9 Pearson Correlation

Correlation are usually used in a study to test the
relationship between the two variables, namely
dependent and independent. Correlation is also a
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quantity or magnitude that represents the
relationship strength of the two variables. This
study uses Pearson correlation test to test and see
if the independent variable which is marketing
mix; products, prices, place and promotion, and
knowledge significant with dependent variable
that is attitude of fruits and vegetables
consumption among UUM students.

3.10 Multiple Regression Analysis

Multiple regression analysis was to identify and
test influence of independent variables i.e.
marketing mix; products, prices, place, and
promotion, including knowledge of the
dependent variables which is attitude of fruit and
vegetable consumption among UUM students.
Multiple regression analysis was done to
recognize the factors contributing to fruit and
vegetable consumption among UUM students.

4 Findings
4.1 Overview on Data Collected

Researchers have distributed a total of 450 sets
of questionnaires to undergraduate students at
University Utara Malaysia (UUM), and only 400
sets of questionnaires were returned. Following,
if the response rate received is 30%, then it is
acceptable [36].

4.2 Correlation Analysis

Pearson correlation test is a statistical procedure
to study the relationship between two variables.
Correlation coefficient indicates the extent to
which changes in the value of one variable are
closely related to changes in other values. The
sign in front correlation coefficient (+ or -)
indicates the direction of correlation. Most
common errors in correlation calculations are
related to calculation conditions, interpretation
of correlation coefficients and their importance,
the height of correlation coefficients,
assumptions of cause and effect relationships,
correlation strength, and comparison between
two correlation coefficients. Table 2 below
indicates Pearson correlation coefficients results
of the variables used in this study by the
researchers.
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Table 2: Pearson Correlation Values for Study
Variables

Attitude  Produc  Pric Place Promotio  Knowledge

t e a

Attitnde Pearson 1
Correlation

Sig. (2-

tailed)

N 400

Product Pearson 480 1
Correlation

Sig. (2- 000

tailed)

N 400 400

Price Pearson 438" 420" 1
Correlation
Sig. (2- 000 000
tailed)
N 400 400 400

Place Pearson 405 363% 186 1
Correlation -
Sig. (2- 000 2000 000
tailed)
N 400 400 400 400

Promotion Pearson BT 519 294 503" 1
Correlation -

Sig (2- 000 000 000 000

tarled)

N 400 400 400 400 400

Knowledge  Pearson -.033 064 102 070 02 1
Correlation *

Sig.(2- 313 199 041 162 076

tailed)

N 400 400 400 400 400 400

Based on Table 2 above, all the variables tested
on frequency are positively related i.e. their
value is 0.490 for product and 0.438 for a price,
0.405 for place, and 0.511 for promotion.
Meanwhile, for knowledge is -0.33 which
indicates a negative value. Some variables have
a positive and negative relationship with
attitudes which means when high scores on
attitude values are related to low scores whether
a product, price, place, promotion, and
knowledge. Similarly the opposite, if those
factors have a high score, is related to a low
score of attitude. All variables are in positive
value except the knowledge and it is still within
the range of correlation rules which is between -
1.0 to +1.0.

In addition, the variables tested are all p (p-
value) values of 0.000, 0.000, 0.000, 0.000, and
0.515, respectively. This indicates that these four
variables are significant i.e. p values do not
exceed 0.05 (p <0.05). However, there is one
variable that exceeds the p-value, which is
0.515. Based on the value of p and the
correlation can be concluded as follows:

1. It has a significant positive relationship
between product and food consumption.

2. It has a significant positive relationship
between price and food consumption.

3. It has a significant positive relationship
between place and food consumption.

4. It has a significant positive relationship
between  promotion and  food
consumption.
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5. It has an insignificant negative
relationship between knowledge and
food consumption.

4.3 Multiple Linear Regression Analysis

Regression analysis involves identifying the
relationship between dependent variable and
independent variable. Hypothesis relationship
model and the parameter value estimation are
used to form an estimated regression equation.

Table 3 indicates regression analysis results.
These results are used to interpret the strong
points of the proposed relationship. After
filtration with factor analysis, five hypotheses
were stated and all variables were continued for
analysis. Next, regression analysis results of this
study will be discussed.

Table 3: Multiple Linear Regression Analysis

for Variables
Model R R Square Adjusted R Std. Error of
Square the Estimate
1 6422 412 404 35351
Table 3 shows R-value of the correlation

coefficient between attitude and product, price,
place, promotion, and knowledge is 0.642,
which is 64.2% independent variables (product,
price, place, promotion, and knowledge) have
influenced fruit consumption fruits and
vegetables among students. R square 0.412
equivalent to 41.2% showing that the changes in
attitudes in the consumption of fruits and

vegetables are influenced by the five
independent variables of 64.2%.
Table 4: Coefficient
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
1 {Constant) 1.461 268 5455 {000
product 176 044 191 3.260 000
price 238 039 261 6.079 000
place 148 041 162 3582 000
promotion 244 046 263 5323 000

knowledge -226 083 -.106 -2.730 007

Table 4 shows the conclusions to look at the
aspects influences attitude of fruits and
vegetables consumption among students. The t
values and significance for the five independent
variables were product (3,960, 0.000), price
(6.079, 0.000), place (3.582, 0.000), promotion
(5.325, 0.000), and knowledge (-2.730, 0.007).
This indicates that product, price, place, and
promotion is significant with attitude i.e. p =
0.000 <0.05.
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5 Conclusion

Research was done to examine whether
marketing mix factors, product, price, promotion
as well as distribution and knowledge affect the
attitude of fruit and vegetable consumption
among Universiti Utara Malaysia students. To
achieve research objective, first data was
collected through survey questions distributions
to students randomly to answer the
questionnaire. Data were obtained from the
population involving UUM undergraduate
students using a sample size of 450 sets of
questions. Correlation analysis results have
proven that the independent variables in this
study, which are product marketing, price,
promotion and distribution have a positive and
significant relationship while knowledge is
insignificant with the consumption pattern of
fruits and vegetables among UUM students.

Lacking in proper knowledge on healthy food
may result in a silent chronic exposure to human
health and are fatal to them (38). Health
promotion within the university students may
reduce the prevalence health risk (39).

The knowledge of promoting a healthy lifestyle,
specifically on increasing fruit and vegetables
and consumption among university students can
be planned. From health perspective, there might
be challenges in developing effective strategies
to motivate students to increase their fruits and
vegetable intake. It seems that this cannot be
achieved only by imparting knowledge of
healthy eating. Students may have difficulties to
correctly estimate the amounts of fruits and
vegetables that make up one serving. Promoting
healthy eating among students, considering both
the amount of servings and the serving size can
be developed. Consequently, increasing
freshness and quality standard of fruits and
vegetables in the market will increase the fruits
and vegetables consumption among Malaysian
university students.
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