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Abstract

Objective: The purpose of this study was to evaluate the effectiveness of nutrition
education intervention among university students in terms of social,
psychological factors and nutrition-related Quality of Life (NQoL) outcomes
after receiving a 10-week nutrition education. Longitudinal and randomised
study design was adopted for the study. Methods: A total of 417 respondents
from four public universities in Terengganu were randomly assigned to either
intervention group (IG = 205) or control group (CG = 212). The IG received
nutrition education through three tools; 1) conventional lecture, 2) brochures
and 3) text messages via short messaging system (SMS) while the CG not
received any intervention. Students completed the Malay version of
NQoL (6 domains; 49 items; Likert-type responses=1-5) and SF-36 (8 domains;
36 items) at pre-intervention and post-intervention. Data analysis was carried
out by using SPSS 16.0 utilising descriptive and parametric statistics. Results:
Ninety-one percent of participants (IG = 178; CG = 202) completed the study
(age = 19.1+1.1 years; female = 87.6%; Malay = 98.2%). After controlling for
possible confounders (eg. weight, waist, hip circumferences and pre-intervention
scores for each domain), IG possessed relatively higher NQoL score in Food
Impact (p = 0.001), Social / Interpersonal (p = 0.008), Physical Functioning (p =
0.011) and Overall NQoL (p = 0.001). However, Psychological Factors did not
show any significant difference for both groups. Conclusion: Although the
intervention did not generate significant impact in the psychological component
over a period of 10 weeks, significant positive impacts in Social/Interpersonal
aspects and NQoL were clearly shown. ASEAN Journal of Psychiatry, Vol. 15 (1):
January — June 2014: 39-53.

Keywords: Nutrition Education, Quality of Life, Nutrition Lecture, Brochure,
Text Messaging

Galambos  (2007) [2] discovered

The psychological well-being of university
students is a very crucial component in the
training and development of  future
intellectuals. The more psychologically
healthy the university students are, the more
likely they will be productive and successful in
their academics [1]. However, Barker and

university students are at risk of unhealthy
eating behaviors as a result of the pressures of
independence and hurried lifestyles in
university. Another study showed that
university students also experience stress
during university life that may negatively
influence their diet and hence have a negative
impact on their nutrition-related quality of life
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(NQoL) [3]. In relation to this, the
psychological consequences of stress could in
turn affect eating habits as they tend to eat
more as a way of coping with such stress,
hence contributing to weight gain and obesity
[4]. It is expected that what we eat will affect
our quality of life (QoL) since our
identification of self, social interactions and
psychological ~ well-being are  usually
influenced by our food intake [5]. The
inclusion of NQoL as an outcome measure for
health-related quality of life (HRQoL) in
association with dietary habits has not been
extensively studied among university students
[6]. Interestingly, a recent review provides
encouraging  evidence  that  cognitive,
behavioral and mindfulness based
interventions were effective in reducing
psychological problems compared to psycho-
educational and arts-based interventions [7]. In
spite of this, little is known on whether
nutrition education based interventions could
reduce the psychological problems among
Malaysian university students.

Nutrition education is defined as any set of
learning experience designed to facilitate
voluntary adoption of eating and other
nutrition-related behaviour conducive to health
and well-being [8]. It is recognised as an
important component in programmes and
interventions related to health promotion and
disease prevention and it was widely
employed in various populations such as
school children, adolescents, young adults,
older adults, pregnant women, infants and
young children [9-13]. It has been proven to be
effective in improving nutrient intakes, general
knowledge about food and nutrition, as well as
psychosocial variables such as self-efficacy
and self-esteem among these populations [14].
Although numerous nutrition education
interventions  have been  implemented
previously, relatively few efforts have been
targeted among university students [6, 15].
However, several previous studies have shown
that class-based nutrition education improved
fruits and vegetables consumption among
university students [16]. Similarly, class-based
nutrition education has been used to enhance
nutritional knowledge among university
students with the goal to decrease soft drinks
and to increase milk and milk products
consumption [11].

The most recent version of the Malaysian
Dietary Guidelines (MDG) 2010 was launched
on 25™ March 2010 with the newly modified
edition consisting of 14 key messages to
replace the first version published in 1999
[17]. A variety of media channels have been
used to disseminate information from the
previous version of MDG to the public such as
roadshows, exhibitions, leaflets and websites.
However, a study conducted by Norimah and
co-members (2010) [18] unfortunately showed
that about 63% of the respondents from 773
adults (aged between 18 to 59 years) were not
even aware of its existence although the
previous guideline was published 10 years
ago. Thus, a study by Tee (2011) [19]
suggested that there should be other innovative
ways to disseminate the current MDG 2010
through new media channels/ technologies
such as usage of SMS in the future.

Text messaging, otherwise known as short
message service (SMS), has become an
important modality for mobile communication.
Tex messaging consists of the nearly
immediate delivery of synchronous short
messages (160 characters maximum). An
estimated 2.25 trillion text messages were sent
in 2011, an increase from 1.68 billion in 2006,
showing remarkable growth in wireless
communication [20]. Text messaging is a
widely accessible, relatively inexpensive tool
for health behavior change and numerous
studies proved that text messaging have
positive short-term behavioral outcomes [21-
22]. Besides that, young people are fast
adopters of new technologies and the largest
users of text messaging making it one of the
best choices as means of intervention delivery.
Mobile interventions have the ability to
interact with the individual with much greater
frequency and in the context of the behaviour
compared to internet interventions delivered to
computers [23]. Text messaging also might be
useful as a reinforcement tool for nutrition
education along with other conventional
methods such as delivering through classes
and brochures in a multimodal intervention
setting.

Thus, the purpose of this study was to evaluate

the effectiveness of a 10-week nutrition
education intervention among university
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students in improving social, psychological
and NQoL outcomes.

Methods

This longitudinal study was carried out in four
public universities in Terengganu, Malaysia
starting September 2011 until February 2012.
The lists of all available classes (also called as
clusters) were gathered from the heads of
department of each university. From these
lists, a total of 16 classes were selected
randomly using simple random sampling to
represent the target population of this study.
All the randomly selected clusters were then
randomised into intervention group (IG) and
control group (CG) by drawing sealed

envelopes containing group assignment.
Included  participants were  Malaysian
university students aged between 18 to 24
years; actively using a mobile telephone; in
first or second year diploma / degree of
management studies; generally healthy and
able to read, write, speak and understand
Malay or English language. Respondents were
excluded if their age was below or above the
stated age (< 18 years or > 24 years); did not
have mobile phones; were in the final year and
in other studies; have been diagnosed with any
diseases and were unable to read, write, speak
or understand Malay or English. At the end of
this study, 417 university students agreed to
participate (IG = 205, CG = 212). However,
only 380 students completed the entire study
(IG =178, CG = 202) (Figure 1).

Included and consented participants (n = 417)

Randomised via
cluster sampling

, IG (n = 205) CG (n=212)
Information sheet

Informed consent form
Personal information form

NQoL
SF-36

¢ Conventional lectures * No conventional lectures
*  Brochures * No brochures
¢  SMSes * No SMSes
Dropped out (n =37)
T T T T T e e e -» * Incomplete data (n:
6)
* Too busy (n=23)
Post-intervention - e P 1 (
. I\II(DOII"V 1 IG (n — 178) CG (n — 202) ersonal reasons (n
s SF-36
End of study
Figure 1: Flowchart of respondent’s recruitment
Description of Intervention 1). Messages which deliberated on the

Practise Exclusive Breastfeeding from Birth

The nutrition education intervention employed
was based on the latest MDG 2010 which
comprised 13 out of 14 nutrition topics (Table

until Six Months and Continue to Breastfeed
until Two Years of Age were excluded due to
their irrelevance to the current participants
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who were undergraduates and who were
mostly unmarried. The rest of the messages
were divided into three different modules; 1)
Always be healthy (3 messages), 2) Eat
moderately (5 messages) and 3) Live for the
future (5 messages).

All included messages were delivered through
three modes; 1) conventional Ilecture, 2)
brochures and 3) text messages via SMS
which were provided for IG only within 10
weeks after recruitment. Conventional lecture
was carried out in which all key messages in
the guidelines were compiled into a 64-slide
multimedia Microsoft PowerPoint
presentation. The slides used were clearly
visible for approximately 100 students with
appropriate font sizes. Attractive graphics and
suitable combination of colors were
additionally used to stimulate their interest on
the topics delivered. Brochures were designed
to enhance their understanding and memory
after  the lecture, containing  Key

Recommendations and How to Achieve the
recommendations for each message with three
different modules. Three brochures were
developed, each representing the same three
modules as presented in the conventional
lecture. The information was displayed on
coloured art papers (size 35.8 cm x 25 cm) in
four-folded format as well as double-sided
printed. Pictorial graphics which includes food
pictures, cartoon pictures and symbols were
used to attract the readers. The text language
was kept simple with black 12-sized font. Text
messages via SMS were sent manually
through the Mobile Nutritional Education
System (MNES) which was developed by
Mobile Content and Services Provider based
in Kuala Lumpur, Malaysia. Text messages
can be delivered through all types of cellular
telephone with a limitation of 152 characters
for each thirteen messages. As the national
language, Malay language was used in all the
lecture, brochures and SMSes and
abbreviations were avoided to prevent
misunderstanding of the information received.

Table 1. The modules and key messages incorporated in the nutrition education module

Modules

Messages

1) Always be healthy - Eat a variety of foods within your recommended intake

- Maintain body weight in a healthy range
- Be physically active everyday

2) Eat moderately - Eat adequate amount of rice, other cereal products (preferably
whole grain) and tubers

- Eat plenty of fruits and vegetables everyday

- Consume moderate amounts of fish, meat, poultry, egg, legumes
and nuts

- Consume adequate amounts of milk and milk products

- Drink plenty of water daily

3) Live the future - Limit intake of foods high in fats and minimise fats and oils in
food preparation

- Choose and prepare foods with less salt and sauces

- Consume foods and beverages low in sugar

- Consume safe and clean foods and beverages

- Make effective use of nutrition information on food labels

Content validity and face validity of these
three modes were initially evaluated by two
qualified researchers experienced in nutrition
and dietetics and were then pre-tested among
116 university students for clarity and
readability as well as the overall content of
intervention [24]. Subsequently, the contents
in these three modes were modified based on
the inputs and feedbacks obtained from

respondents recruited during the pre-test.
Throughout the pre-testing of intervention,
majority of them (91.3%) rated the slides as
comprehensible, ranked the presentation as
“interesting” (73.2%) while, 64.7% of them
ranked the information included as adequate.
Other than that, the brochures were considered
to be at least “good” with regard to its
pictorial graphics (85.3%) and languages
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(81.9%). Most of the students were also
generally contented with the information given
through the SMS (86.2%). Overall, 94.0% of
the students believed that nutrition education
delivery through a variety of methods can
enhance their awareness and knowledge.

Outcome Measurements

Short Form 36 health survey (SF-36)
instrument [25]

This instrument was one of the most
extensively used instruments in health care,
having been widely translated and tested
worldwide. The SF-36 was a multi-purpose,
short form health survey containing 36
questions. It generated an eight-scale profile of
scores; Physical Functioning (10 items), Role-
Physical (4 items), Bodily-Pain (2 items),
General-Health (5 items), Vitality (4 items),
Social-Functioning (2 items), Role-Emotional
(3 items) and Mental-Health (5 items). An
additional item examined changes in health
status compared to one year ago. The Malay
translated version of SF-36 health survey
questionnaire was administered at the pre- and
post test measures for both IG and CG. Each
domain was scored independently from 0
(lowest level of function) to 100 (highest level
of the function). Higher scores on each scale
signified a better health state. The developers
have also methodically documented the
validity and reliability of this instrument in
other countries [26-27]. The Malay translated
version of SF-36 has also been tested for their
psychometric properties among the general
population in Malaysia which consequently
contributed to its generally acceptable internal
consistency and validity [28].

Nutrition Quality of Life (NQoL) instrument

Nutrition-related QoL was measured via the
Malay version of NQoL instrument, which
consisted of 49 items (1 item deleted due to its
irrelevance for this population — “my food-
related condition has caused problems with
sexual relations”). This Malay translated
version was produced based on the English
NQoL Survey version 1.4 [29] which was
developed as a tool to monitor the impact of
medical nutrition therapy (MNT), a nutrition-
based treatment that involves selecting the
appropriate food. The original questionnaire of
NQoL was initially forward translated into

Malay and later back translated into English.
This instrument assesses six domains i.e. Food
Impact (9 items), Self-Image (6 items),
Psychological Factors (10 items), Social /
Interpersonal Factors (6 items), Physical
Functioning (9 items) and Self-Efficacy (9
items). Examples of the items for each domain
were; [ ate enough food to be satisfied (Food
Impact); Liked the way I look (Self-Image);
Rewarded myself with food (Psychological
Factors); My family/ friends have nagged me
about food 1 ate (Social / Interpersonal
Factors); Walking at a moderate pace for 30
minutes (Physical Functioning) and Knew
what type of food I should have been eating for
my healthy lifestyle (Self-Efficacy). For each
item, the responses were based on five-point
Likert-type scales whereby; 5 = all of the time,
4 = most of the time, 3 = some of the time, 2 =
a little of the time and 1 = none of the time.
The Overall NQoL was derived from the total
mean of all the six domains. The frame of
reference for all questions was the preceding
two weeks. Scores for 27 out of 49 items were
transposed so that higher scores indicated
better NQoL. Only for one domain i.e. Self-
Efficacy the scores were not transposed as all
the questions were already positively-worded.
Since  this was a  newly-developed
questionnaire and has not yet been tested
among the current population, an established
generic instrument of SF-36 has thus been
used as a reference. For the current study, the
internal consistency reliability (Cronbach’s a)
and Pearson’s rank correlation coefficient
(convergent validity and divergent validity)
were utilised respectively for the purpose of
reliability and validity tests. Most domains of
the Malay NQoL and SF-36 exhibited between
moderate to excellent internal consistencies
(0.437 - 0.874; 0.504 - 0.813 respectively)
which indicated that both instruments
possessed acceptable internal consistency
reliability. This can be seen in Self-Image,
Self-Efficacy, Physical Functioning and
Overall NQoL while for SF-36, it can be seen
in all domains except for Bodily-Pain and
Social ~ Functioning. The evidence of
convergent validity was shown by the
significant correlations between all NQoL
domains and Overall NQoL (r; = 0.272-0.561;
p < 0.05). Most of the domains in SF-36
correlate weakly with Overall NQoL,
confirming that these generic and specific
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instruments measured distinct HRQoL
constructs.

Procedures

The NQoL and SF-36 questionnaires were co-
administered to the IG and CG before and
after the nutrition education intervention. The
participants were informed verbally and via
the ‘Information Sheet’ about the purpose of
this study and their written consents were
obtained prior to data collection. All included
participants were met either in their lecture
rooms or in lecture halls. The research
assistant (RA) was available to assist them
during the data collection. Throughout these
10 weeks, the 1G received nutrition education
in three modes: 1) conventional lecture, 2)
brochures and 3) SMS. Participants in IG
underwent a second slot of 1.5-hour nutrition
lecture a week after baseline by the RA who
possessed basic knowledge in food and
nutrition. This lecture was conducted after the
appointment dates were set according to the
time and place agreed with the class
representatives. ~ The  brochures  were
distributed once the lecture was completed.
After that, all of them received thirteen
reminder SMSes (once for every 5 days)
through our MNES. During the intervention
period, respondents from CG did not receive
any classes, brochures or SMSes and were
instructed to maintain their normal daily
activity. All respondents were thanked for
their contribution and help rendered during
this study.

Ethical Approval

Ethical approval was granted by the Institute
of Health Behavioral Research (IHBR),
Clinical Research Centre (CRC) and Ministry
of Health Research and Ethics Committee
(MREC), Malaysia. Apart from that,
permission to conduct the study in each
participating university was also obtained from
the vice chancellors and heads of department
prior to the data collection process. Permission
to use the latest MDG 2010 was also approved
by Nutrition Division, Ministry of Health
Malaysia.

Data Analysis

Initial normality test was carried out utilizing
the age and the mean scores of Overall NQoL
domain as dependent variables. The overall
outcomes complied with normality
requirements in which the Kolmogorov-
Smirnov statistics emerged as p > 0.05. The IG
and CG were compared descriptively with
respect to socio-demographic characteristics.
All data analyses were performed using SPSS
for Windows version 16.0. Analysis of
covariance (ANCOVA) was utilised to
examine the changes in NQoL and SF-36
scores from pre- to post-intervention between
IG and CG with potentially confounding
factors (weight, waist, hip and pre-intervention
scores) included as covariates. Adjusted effect
sizes using Cohen’s interpretation were also
added (adjusted mean difference + Vmean
square error). The values of adjusted effect
sizes between 0.20 to 0.49 were considered as
“small” effect, 0.50 to 0.79 as “medium”
effect while a “large” effect was indicated if
the wvalues were greater than 0.80 [30].
Significance was set a priori at p < 0.05.

Results
Demographic characteristics

Overall, there were 417 randomly-selected
respondents who met the inclusion criteria and
were then randomised to either IG (n=205) or
CG (n = 212). Of these, 380 undergraduates
completed the study (91.1% response rate),
178 and 202 were in IG and CG respectively.
Another thirty-seven respondents (8.9%) were
dropped for uncompleted data (n = 6) refusing
participation because they were too busy with
their studies, examinations and curriculum
activities (n = 23) and some stated “personal
reasons” (n = 8). The average age of the
respondents was 19.1 years (range = 18-24)
and height was 157.2 cm. For both groups,
most were females; were living with friends,
who studied in the first year and their studies
were funded either by the National Higher
Education Fund Corporation (Perbadanan
Tabung Pendidikan Tinggi Nasional / PTPTN)
or Majlis Amanah Rakyat (MARA). Less than
50% of the respondents consumed breakfast
three times a week for both groups. Bed-time
was between 12:00 midnight to 2:00 am and
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total sleeping hours were 6 to 8 hours per day
among most of them in both IG and CG (Table
2).

NQoL assessment
The pre-intervention and post-intervention of

unadjusted mean scores for NQoL between 1G
and CG are presented in the Table 3. In NQoL

domains, improvements were found in IG for
Food Impact, Self-Image, Physical
Functioning, Self-Efficacy and Overall NQoL
between pre-intervention and post-
intervention. On the other hand, after 10 weeks
of nutrition education intervention, the mean
scores of most NQoL domains (Food Impact,
Self-Image, Psychological Factors, Self-
Efficacy and Overall NQoL) remained almost
constant in the CG.

Table 2. Demographic and background variables of the respondents

Variable CG 1G
(n=202) (n=178)
Age (year)* 19.2+1.1 19.0+1.2
Height (cm)* 157.8+7.2 156.5+7.1
Weight (kg)* 53.6£12.3 51.9+9.5
Waist circumference (cm)* 68.8+11.2 67.6+99
Hip circumference (cm)* 90.0 +10.2 89.9+9.6
Gender”
Male 35(17.3) 12 (6.7)
Female 167 (82.7) 166 (93.3)
Living arrangement”
Alone 2 (1.0) 9(5.1)
With family 17 (8.4) 27 (15.2)
With friends 183 (90.6) 142 (79.8)
Academic year®
First year 129 (63.9) 114 (64.0)
Second year 73 (36.1) 64 (36.0)
Funding status”
Funded 149 (73.8) 130 (73.0)
Not funded 52 (25.7) 48 (27.0)
Breakfast habit”
Everyday 54 (26.7) 54 (30.3)
3 times a week 91 (45.0) 80 (44.9)
5 times a week 23 (11.4) 14 (7.9)
Never 34 (16.8) 30 (16.9)
Bed time"
Before 12:00 midnight 28 (13.9) 17 (9.6)
12:00 midnight — 2:00 am 135 (66.8) 137 (77.0)
After 2:00 am 39 (19.3) 24 (13.5)
Sleeping hours (/day)*
< 6 hours 67 (33.2) 70 (39.3)
6 —8hours 131 (64.9) 106 (59.6)
> 8 hours 4(2.0) 2(1.1
*Data expressed as mean + SD; *Data expressed as n (%)
The results of ANCOVA for NQoL scores / Interpersonal (p = 0.008),

from pre- to post-intervention between IG and
CG were also demonstrated in Table 3.
Among the NQoL domains, IG reported
significantly higher NQoL compared to CG
particularly in Food Impact (p = 0.001), Social

Functioning (p = 0.011) and Overall NQoL (p
controlling for
as  weight,

= 0.001) after
confounders

such

circumference, hip circumference and pre-
intervention mean for each domain. There
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were no significant differences found in Self-
Image, Psychological Factors and Self-
Efficacy for both groups. The Overall NQoL
has the relatively largest adjusted effect size
(0.44) which was nonetheless still considered
as a small change based on Cohen’s
interpretation (Table 3).

HRQoL assessment

Table 3 also shows the pre- and post-
intervention unadjusted mean scores for
HRQoL domains between IG and CG. Scores
at pre-intervention were comparable between
IG and CG. At post-intervention, respondents

in IG expressed improvements in HRQoL
domains except for Mental Health and Vitality.
Similarly, respondents in CG also showed
increments in most HRQoL domains except
for Physical Functioning and Vitality.
However, the mean differences between pre
and post-intervention in majority of HRQoL
domains did not differ to a large extent in both
IG and CG.

After controlling for the possible confounders,
there were no significant differences in all
HRQoL domains over-time between IG and
CG (p > 0.05). The adjusted effect sizes for all
HRQoL subscales ranged from negligible to
small (0.01 to 0.11) (Table 3).
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Discussion

The present investigation assessed the
effectiveness of a 10-week nutrition education
intervention which contained MDG 2010 as
intervention and delivered through three tools
(conventional lecture, brochures and SMSes)
in terms of NQoL and HRQoL outcomes.
Overall, this research has provided evidence
on the benefits of MDG 2010 as a nutrition
education tool for better dietary outcomes
among Malaysian university students [31].
Although it takes time and effort to make
healthy eating become part of a daily routine
among university students, it is still important
to educate them about healthy eating patterns
when they are young in order to diminish the
high risk of chronic diseases in later life [32].

At the completion of nutrition education
intervention, results have significantly reflect
positive changes notably among IG in NQoL
subcomponent scores; Food Impact, Social /
Interpersonal, Physical Functioning and
Overall NQoL. These enhancements were
statistically significant compared to CG. The
NQoL’s Food Impact domain emphasised on
the impact of food or nutrition on a person’s
physical, mental (mind) and social well-being
in which better scores for dietary practices can
improve their QoL. Previous studies have
suggested that a loss of control during eating
was central to lower QoL which were
indicated in the samples of adolescents and
women with type II diabetes [33-34]. Results
showed no significant difference in Self-
Efficacy for both groups. As the intervention
in this study was carried out over merely 10
weeks, it is rather difficult to show any
significant effects on the development of one’s
Self-Efficacy since longer period is usually
required for alteration of this aspect [35-36].
However, relatively higher outcomes among
IG compared to CG were generated at the end
of intervention. The Self-Efficacy questions
measured how confident the respondents were
in their choice of the amount of healthy food.
However, it is assumed that respondents in the
IG were exposed to health information from
the MDG 2010 and this has increased their
confidence level to choose more healthy food
with the right amount. A previous study
investigating the effectiveness of a 4-month
intervention using stage-based newsletters,

computer-based communication, and
motivational interviewing conducted by
Richards et al., (2006) [15] also reported that
in measuring Self-Efficacy, both fruits and
vegetables intake were significantly greater in
IG than CG at the completion of intervention
among college students. Another study
demonstrated that HRQoL among forty-seven
free-living elderly people improved after
completing nutrition education programme
which consisted of issues related to healthy
eating, prevention and diet therapy of obesity,
diabetes, cardiovascular disease and
osteoporosis [37]. Based on the findings of
both the current and previous studies, it could
be confirmed that nutrition education
intervention has positive impacts in improving

QoL.

Even though our programme did not include
performing physical activities, the reported
Physical Functioning among respondents in
IG improved compared to CG. It could be that
the information from MDG 2010 itself has
provided a lot of benefits to them with specific
information on how to be physically active
daily. Encouragingly, a previous study among
Korean female college students showed that
nutrition education coupled with physical
exercise significantly decreased body weight
and body fat as well as significantly increased
HRQoL in terms of Physical Functioning,
Vitality and General Health [38]. The variety
type of tools employed in delivering such
nutrition education (i.e. conventional lecture,
brochures and SMS) could have been
appealing and beneficial as well as
contributing to the positive outcomes in NQoL
status especially in IG. Previous investigations
have confirmed that providing class-based
nutrition intervention in other population such
as children imposed positive effects on
nutrition knowledge, attitude, practice and
students’ choices of food among primary
school children and high school teenagers [32,
39]. Providing SMSes (one SMS in five days)
as reminders to IG may also be an effective
reinforcement approach that can potentially
change their NQoL. A review conducted by
Fjeldsoe, Marshall and Miller (2009) [40]
contended that weekly  SMS-delivered
interventions  have  positive  short-term
behavioural outcomes among healthy adults,
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patients with bulimia nervosa, diabetic patients
and hypertension.

The results of this research had also indicated
that there was a significant increment in Social
Functioning domain of NQoL for IG
compared to CG. Culturally, family and
relatives played a fundamental role in people’s
lives and Malaysians would not generally
consider using health problems to evade
social, let alone family gathering, which might
be a factor of increased of social functioning
domain [29]. Interestingly, our study found
that Psychological Factors did not exhibit
significant differences in comparison with
previous study [4], which somehow seemed to
suggest that Psychological Factors were not
important outcomes of eating habits despite
the administration of nutrition education
intervention among this intervention cohort.
Having a high BMI could produce distress
particularly among women [41]. However, our
additional analysis (not specifically shown in
the results) demonstrated that our respondents
were in the normal-weight range, indicating
that their current weight status had little or no
influence on their emotion or stress. The
reasons for this phenomenon is not clear here
but attending university or college could
usually be a stressful experience for many
college students, of which these psychological
or emotional stressors became crucial to the
development of obesity [42]. The lack of
significant  differences in all HRQoL
components could be due to the intervention
which was more focused on nutrition per se,
hence specifically improving QoL related to
nutrition rather than the psychological
components of the sample.

Limitations of the study included the short
length (10 weeks) of the intervention and not
targeting the food intakes and physical
activities which were important determinants
of behavioral changes in NQoL. Whether the
positive effects of QoL outcomes would
persist or being attenuated in the long run was
beyond the scope of this study. Thus, future
research  should be directed towards
longitudinal studies to examine the long-term
effect of nutrition education intervention on
the outcomes of NQoL. In addition, the actual
food intakes of university students in the
current cohort should be assessed since this

study was rather focused on the nutrition-
related QoL and the intervention itself
emphasised heavily on nutrition. The sample
of respondents was also rather unbalanced
between genders due to difficulty in recruiting
males compared to females, a common trend
in the universities in Malaysia and the same
trend is believed to have also occurred
elsewhere [43-44]. Furthermore, the
percentage of drop out was quite high among
males compared to female respondents (male
= 16.1%; female = 7.8%). Anyhow, the
strength of our study included the use of
reliable and validated questionnaires as well as
the inclusion of large samples to substantiate
the findings. Yet, this nutrition education
intervention should be planned differently for
students of other critical courses such as
medical and nursing students who generally
possess a comparatively high prevalence of
psychological problems such as depression
and stress [1].

Conclusions

In spite of the indifferent psychological
outcomes, our present study still managed to
exhibit that the nutrition education
intervention conducted over a period of 10
weeks has a positive impact on social and
NQoL elements among university
undergraduates. The implementation period of
the intervention, its contents and delivery
modes might have been the critical factors
contributing towards the outcomes of the
intervention. This represented a practical and
inexpensive way which has the potential not
only to improve the NQoL for the youths, but
for their future generation as well.

Acknowledgements

The authors would like to thank the Director
General of Health, Malaysia, Institute for
Health Behavioral Research (IHBR), Clinical
Research Centre (CRC) and the MOH
Research and Ethics Committee (MREC) for
their approvals of our research. We would also
like to thank Alias Daud, Aziz Deraman,
Shamsul Nahar Abdullah, Ahmad Shukri
Yazid, Wan Dorishah Wan Abdul Manan,
Mohd Shaladdin Muda, Zaharah Dzulkifli,
Nurafida Abdul Talib, Roseziahani Abdul
Ghani, Mimi Zazira Hashim and all first year

50



QOutcomes On Psycholosocial Factors And Nutrition-Related Quality Of Life: Evaluation Of A 10-Week

Nutrition Education Intervention In University Students

ASEAN Journal of Psychiatry, Vol. 15 (1), January - June 2014: 39-53

and second year students from the Faculty of
Business Management and Accountancy,
Universiti Sultan Zainal Abidin, Faculty of
Economy and Management, Universiti
Malaysia Terengganu, Faculty of Office
Management and Technology, Universiti
Teknologi Mara (Kuala Terengganu and
Dungun branches). We are also grateful to
Noor Salihah Zakaria and Nor Shahirah
Mansor for their kind assistance in data
collection. Last but not least to the Technical
Working Group of National Coordinating
Committee on Food and Nutrition, Ministry of
Health, Malaysia for their permission to use
MDG 2010 in this study. This research
received no specific grant from any funding
agency in the public, commercial or not-for-
profit sectors.

Declaration of conflicting interests

The authors have no conflict of interest or
relevant financial relationships in this study.

References

1. Ratanasiripong P, Wang C-CDC.
Psychological well-being of Thai
nursing students. Nurs Educ Today.
2011;31:412-416.

2. Barker E, Galambos N. Body
dissatisfaction, living away from
parents and poor social adjustment
predict binge eating symptoms in
young women making the transition to
university. J  Youth  Adolesc.
2007;36(7):904-911.

3. Mikolajczyk R, El Ansari W, Maxwell
A. Food consumption frequency and
perceived stress and  depressive
symptoms among students in three
European countries. J Nutr.
2009;8(1):31.

4. Ganasegaran K, Al-Dubai SAR,
Qureshi AM, Al-Abed AA, Rizal AM,
Al-Junid SM. Social and
psychological factors affecting eating
habits among university students in a
Malaysian medical school: a cross-
sectional study. Nutr J.
2012;11(48):107.

5.

10.

11.

12.

Barr J, Schumacher G. Using focus
groups to determine what constitutes
quality of life in clients receiving
medical nutrition therapy: first steps in
the development of a nutrition quality-
of-life survey. J Am Diet Assoc.
2003;103(7):844 — 851.

Lua PL, Wan Putri Elena WD. The
impact of nutrition  education
interventions on the dietary habits of
college students in developed nations:
a brief review. Mal J Med Sci.
2012;19(1):4-14.

Regehr C, Glancy D, Pitts A.
Interventions to reduce stress in
university students: A review and
meta-analysis. Journal Affect
Disorders. 2013;148:1-11.

Contento IR. The effectiveness of
nutrition education and implications
for nutrition education policy,
programs and research: A review of
research. J Nutr Educ Behav.
1995;127:284-286.

Matvienko O. Impact of a nutrition
education curriculum on snack choices
of children ages six and seven years. J
Nutr Educ Behav. 2007;39(5):281-
285.

Durrer D, Schutz Y. ADOS: an
educational ~ primary  prevention
programme for preventing excess
body weight in adolescents. Int J
Obes. 2008;32:72-76.

Ha EJ, Caine-Bish N, Holloman C,
Lowry-Gordon K. Evaluation of
effectiveness of class-based nutrition
intervention on changes in soft drink

and milk consumption among young
adults. J Nutr. 2009;50(8):1-6.

Miller CK, Edwards L, Kissling G,
Sanville L. Nutrition education
improves metabolic outcomes among
older adults with diabetes mellitus:

results from a randomized controlled
trial. Prev Med. 2002;34:252-259.

51



QOutcomes On Psycholosocial Factors And Nutrition-Related Quality Of Life: Evaluation Of A 10-Week

Nutrition Education Intervention In University Students

ASEAN Journal of Psychiatry, Vol. 15 (1), January - June 2014: 39-53

13.

14.

15.

16.

17.

18.

19.

20.

Devaney BL. Program and services to
improve the nutrition of pregnant
women, infants and young children.
Encyclopedia on early childhood
development. Centre of excellence for
early childhood development. 2003:
www.child-
encyclopedia.com/documents/Devane
yANGxp.pdf.

Contento IR, Randell JS, Basch CE.
Review and analysis of evaluation
measures used in nutrition education

intervention research. J Nutr Educ
Behav. 2002;34(1):1-25.

Richards A, Kattelman KK, Ren C.
Motivating 18- to 24-year-olds to
increase their fruit and vegetable
consumption. J Am Diet Assoc.
2006;106(9):1405-1411.

Ha EJ, Caine-Bish N. Effect of
nutrition intervention using a general
nutrition course for promoting fruit
and vegetable consumption among
college students. J Nutr Educ Behav.
2009;41(2):103-109.

National Coordinating Committee of
Food and Nutrition (NCCFN).
Malaysian Dietary Guidelines.

Ministry of Health Malaysia, Kuala
Lumpur. 2010.

Norimah AK, Hwong CS, Liew WC,
Ruzita AT, Siti Sa’adiah HN, Ismail
MN. Messages of the newly proposed
Malaysian Dietary Guidelines (MDG):
Do adults in Kuala Lumpur
understand them? Mal J Nutr.
2010;16:113-123.

Tee ES. Development and promotion
of Malaysian Dietary Guideline. Asia
Pac J Clin Nutr. 2011;20(3):455-461.

Buhi ER, Trudnak TE, Martinasek
MP, Oberne AB, Fuhrmann HJ,
McDermott RJ. Mobile phone-based
behavioural interventions for health: A

systematic review. Health Educ J.
2012.

21.

22.

23.

24.

25.

26.

27.

28.

Cole-Lewis H, Kershaw T. Text
messaging as a tool for behavior
change in disease prevention and

management. Epidemiol Rev.
2010;32(1):56—69.

Fjeldsoe BS, Marshall AL, Miller YD.
Behavior change interventions
delivered by mobile telephone short-
message service. Am J Prevent Med.
2009;36(2):165-73.

Riley WT, Rivera DE, Atienza AA,
Nilsen W, Allison SM, Mermelstein
R. Health behavior models in the age
of mobile interventions: are our
theories up to the task? Transl Behav
Med. 2011;1(1):53-71.

Lua PL, Wan Dali WPE, Shahril MS.
Malaysian Dietary Guidelines 2010 in
Practice: Acceptability and
Applicability of Nutrition Education
Delivery Tools among University
Students in Terengganu, Malaysia.
IJCRR. 2012;4(15):126-140.

Ware JE, Gandek B. Overview of the
SF-36 Health Survey and the
International ~ Quality of  Life
Assessment (IQOLA) Project. J
Clinical Epidemiol. 1998;51(11):903-
912.

Wagner AK, Gander B, Aaronson NK,
Acquadro J, Alonso J, Apolone G, et
al. Cross-cultural comparisons of the
content of SF-36 translations across 10
countries: result from the IQOLA
Project. J Clin Epidemiology.
1998;51(11):952-32.

Alonso J, Prieto L, Anto JM. The
Spanish version of the SF-36 health
survey (the SF-36 health
questionnaire): an instrument for

measuring clinical results. Med Clin.
1995;104(20):771-776.

Sararaks S, Azman AB, Low LL,
Rugayah B, Aziah AM, Hooi LN et al.
Validity and reliability of the SF-36:
The Malaysian Context. Med J Mal.
2005;60(2):163-179.

52



QOutcomes On Psycholosocial Factors And Nutrition-Related Quality Of Life: Evaluation Of A 10-Week

Nutrition Education Intervention In University Students

ASEAN Journal of Psychiatry, Vol. 15 (1), January - June 2014: 39-53

29.

30.

31.

32.

33.

34.

35.

36.

Barr JT, Schumacher GE. The need for a
nutrition-related quality-of-life measure.
J Am Diet Assoc. 2003;103(2):177-180.

Cohen J. Statistical power analysis for
the behavioural sciences. 2™ ed.
Hilsdale, NJ: Lawrence Erlbaum
Associates; 1988.

Lua PL, Wan Dali WPE, Shahril MS.
Nutrition education intervention
improves nutrition related quality of life
and selected food groups of
undergraduate students: a longitudinal
study.  Proceeding: 17" National
Conference on Medical and Health
Sciences 2012, Innovative
Transformation: Elevating the Health of
the Bottom Billion. 2012;71.

Sovyanhadi M, Cort MA. Nutrition
education and food choices among
African American teenagers at a
Southern Parochial high school in
Alabama, United States-a case study.
Mal J Nutr. 2006;12(1):45-54.

Goossens L, Braet C, Decaluwe V. Loss
of control over eating in obese
youngsters. Behav Res Ther. 2007;45:1-
9.

Kenardy J, Mensch M, Bowen K, Green
B, Walton J, Dalton M. Disordered
eating behaviors in women with Type 2

diabetes mellitus. Eat Behav.
2001;2:183-192.
Pool LD, Qualter P. Improving

emotional intelligence and emotional
self-efficacy  through a  teaching
intervention for university students.
Learn Individ Differ. 2012;22:306-312.

Bandura A. Self-efficacy: the exercise
of control. New York: W.H. Freeman
and Company. 1997.

37.

38.

39.

40.

41.

42.

43.

44,

Choi Y, Kim C, Park YS. The effect of
nutrition education program in physical
health, nutritional status and health-
related quality of life of the elderly in
Seoul. Korean J Nutr. 2007;40(3):270-
280.

You JS, Sung MJ, Chang KJ. Evaluation
of 8-week body weight control program
including sea tangle (Laminaria
japonica) supplementation in Korean
female college students. Nutr Res Pra.c
2009;3(4):307-314.

Zalilah MS, Siti Sabariah B, Norlijah O,
Normah H, Maznah I, Zubaidah J, et al.
Nutrition education intervention
improves nutrition knowledge, attitude
and practices of primary school
children: a pilot study. IEJHE.
2008;11:119-132.

Fjeldsoe BS, Marshall AL, Miller YD.
Behavior change interventions delivered
by mobile telephone short-message
service. Am J Prev Med. 2009;36:165-
172.

Sanlier N, Ogretir AD. The relationship
between stress and eating behaviors
among Turkish adolescence. World
Appl SciJ. 2008;4(2):233-237.

Torres SJ, Nowson CA. Relationship
between stress, eating behavior and
obesity. Nutr. 2007;23:887-894.

Goldin C, Katz LF, Kuziemko I. The
homecoming of American college
women: the reversal of the college
gender gap. J Econ Perspect.
2006;20(4):133-156.

Kapoor C, Au E. University gender gap.
New Straits Times. 2011;Sep 8; Sect.
Main:1 (col. 1).

Corresponding author: Prof. Dr. Pei Lin Lua, Lecturer, Centre for Community Development &
Quality of Life (CCDQ), Faculty of Medicine and Health Sciences, Universiti Sultan Zainal Abidin
(UniSZA), Kampus Kota, Jalan Sultan Mahmud, 20400 Kuala Terengganu, Malaysia.

Email: peilinlua@unisza.edu.my

Received: 15 June 2013

Accepted: 1 September 2013

53





