
ORIGINAL ARTICLE

413

Copyright© 2024 The Author. Published by Galenos Publishing House on behalf of Turkish Pharmacists’ Association. 
This is an open access article under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.

*Correspondence: rashidi@cyberjaya.edu.my, ORCID-ID: orcid.org/0000-0002-6983-4084 
Received: 02.08.2023, Accepted: 12.09.2023

1University of Cyberjaya Faculty of Pharmacy, Department of Pharmaceutical Technology and Industry, Selangor, Malaysia
2Superbig Pharmacy, Selangor, Malaysia
3Universiti Kebangsaan Malaysia, Biomedical Science Programme and Center for Healthy Ageing and Wellness, Selangor, Malaysia

 Ahmad Rashidi MOHAMED TAHIR1*,  Voon Jia HAW1,  Wan Sazrina Wan ZAİD2,  Mariani Ahmad NİZARUDDİN1,  
 Fashli Syafiq ABD RAZAK1,  Arimi Fitri Mat LUDİN3

ABSTRACT

Objectives: To promote a holistic approach to healthcare, the University of Cyberjaya introduced a unique elective course called sports pharmacy, 
which incorporates components of lifestyle interventions. Customers increasingly seek guidance about lifestyle factors that impact their health. 
Pharmacists with expertise in sports and exercise can meet this need. However, there is a lack of studies on the impact of non-pharmacological 
approaches (NPAs) on health parameters among healthcare professionals and pharmacy students in Malaysia. The objectives of this study were to 
compare students’ health parameters based on NPAs and identify the factors that motivate students to maintain their health.
Materials and Methods: The study comprised 47 Year 4 pharmacy students in the pre- and post-practical phases (September 2018 and November 
2018), followed by the post-resting phase (May 2019). The data collection form in the Sport Pharmacy course was used for the data collection. 
Results: Nearly half of the students initially displayed a normal body mass index (BMI). However, after the post-resting period, there was a noticeable 
increase in the number of students categorized as obese and those with elevated total cholesterol (TC) and fasting blood glucose (FBG) levels. 
Specifically, in the pre-study phase, out of 47 participants, 22 were within the normal BMI (47%), six underweight (13%), nine overweight (19%), and 
ten obese (21%). The intervention phase showed a slight reduction in the overweight category, while the obese category showed an increase. For 
TC, the pre-phase had 70% of participants within the normal range, with 26% borderline high and 4% high. Post-study, showed an improvement, 
likely influenced by controlled dietary intake and physical activity. In the post-resting phase, however, there was a regression as the majority did 
not adhere to the non-pharmacological regimen. FBG demonstrated significant changes after the intervention, particularly within the normal range 
(≤ 6.0 mmol/L), showing the only statistically significant change across parameters. While the post-resting phase saw a minor increase, it remained 
below baseline. Approximately 23% continued diet control, while 32% maintained physical activity. Key motivations included health improvement, 
visible results, and improved well-being, while lack of motivation, time, and study schedules were primary discontinuation factors.
Conclusion: The 10-week intervention significantly impacted FBG but had limited influence on BMI and TC. Post-resting outcomes highlight that 
only a small fraction maintained the non-pharmacological approach, resulting in no marked changes in any parameters. Recommendations include 
further long-term studies to confirm the sustained benefits and the role of educational institutions in supporting such interventions.
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INTRODUCTION
Sports pharmacy is defined as the science and practice of 
dispensing medication and medical equipment for individuals 
participating in exercise or sport and the provision of information 
and advice on exercise programs, treatment, and prevention of 
simple injuries.1 A sports pharmacy course is offered by the 
Faculty of Pharmacy, University of Cyberjaya as an elective 
course in Year 4 Semester 1 of Bachelor of Pharmacy. This 
course equips students with knowledge and evidence-based 
advice on the promotion and maintenance of good health 
through an active lifestyle.1 There is a practical session where 
students need to conduct a non-pharmacological approach of 
diet control and physical activity (DCPA) for 10 weeks as part 
of their assessment.

Human health status can be defined by a variety of physiological 
health parameters, such as body mass index (BMI), fasting 
blood glucose (FBG), and total cholesterol (TC).2 According 
to the World Health Organization (WHO), BMI is defined as 
a person’s weight in kilograms divided by the square of the 
person’s height in meters (kg/m²).3 Both low BMI (< 22.6 kg/m²) 
and high BMI (> 27.5 kg/m²) were associated with an increased 
risk of death from any cardiovascular disease (CVD), cancer, 
or other causes, resulting in an overall U-shaped association 
among East Asians but not among Indians and Bangladeshis.4 
According to the Malaysian Clinical Practice Guideline on the 
management of type 2 diabetes mellitus (2015), FBG is used as 
a diagnostic tool for type 2 diabetes mellitus based on venous 
plasma glucose levels in symptomatic individuals.5 Yiling 
et al.6 found that the prevalence of retinopathy began to rise 
precipitously after FPG levels exceeded 5.8 mmol/L. Based on 
the Malaysian Clinical Practice Guideline on the Management 
of Dyslipidemia (2017), TC > 5.2 mmol/L is used as one of the 
diagnostic tools for dyslipidemia.7 Raised TC is estimated to 
cause 2.6 million deaths and 29.7 million disability-adjusted life 
years (DALYs).2 In both developed and developing countries, 
raised TC is a major cause of disease burden as a risk factor 
for ischemic heart disease (IHD) and stroke.2

Non-pharmacological approaches (NPAs) are defined as 
science-based and non-invasive interventions for human 
health without involving using of drugs.8 Examples are physical 
activity and diet control. Physical inactivity has been identified 
as the fourth leading risk factor for mortality worldwide (6% of 
deaths globally).9 In addition, physical inactivity is predicted to 
be the main cause of approximately 21-25% of breast and colon 
cancers, 27% of diabetes, and approximately 30% of IHD burden.9 
The WHO recommends that adults aged 18-64 years should 
perform at least 150 minutes of moderate-intensity aerobic 
physical activity throughout the week, at least 75 minutes of 
vigorous-intensity aerobic physical activity throughout the 
week, or an equivalent combination of moderate- and vigorous-
intensity activities to maintain their health status.9 Based on 
the WHO (2018) recommendations, a healthy diet helps protect 
against malnutrition in all forms, as well as NCDs.9 An adequate, 
well-balanced diet together with regular physical activity is a 
cornerstone of good health.9 Nybo et al.10 found that FBG was 

reduced to a similar extent in the intense interval running and 
moderate-intensity running groups but remained unchanged in 
the strength training and control groups.

McManus et al.11 found that the Mediterranean diet group with 
moderate fat had significantly reduced weight and BMI at 6, 12, 
and 18 months, with an average weight loss of 4.8 kg, compared 
with the low-fat diet group.

Social cognitive theory, including self-efficacy, is defined as 
the belief that one can organize and execute a course of action 
to achieve a specific goal and outcome expectations, which are 
beliefs that if a certain behavior is performed, it will lead to 
an anticipated outcome.12 Based on the theory of self-efficacy 
theory, emphasis on the importance of individuals’ perceptions 
of their personal capabilities as key determinants of successful 
outcomes is essential for promoting behavioral change to affect 
others. Pharmacy students need to experience the activities of 
healthy eating and physical exercise as conceptualized in the 
7 pillars of self-care.13 Pharmacists and pharmacy students 
recalled limited opportunities for education in sports pharmacy. 
There is a growing need for specialist pharmacists in the fields 
of sport and exercise.13 

Ilow et al.14 reported that 7.5% of males and 7.1% of females were 
overweight among 1168 pharmacy students in Poland. In this 
study, hypertension was diagnosed in 27.2% of males and 7.8% 
of females.14 Most of the students did not consume enough fruits 
and vegetables (female students 61.8%, male students 75%).14 

Furthermore, 41.9% of female students and 31.9% of male 
students.14 Bastardo15 also reported a similar finding: 106 
(62%) pharmacy students did not exercise regularly, and male 
students (84.1%) were more likely to consume alcohol than 
female students (59.8%). Physical inactivity and unhealthy diets 
showed that there is a need for pharmacy students to practice 
NPAs such as DCPA to maintain their health conditions. The 
aim of this study is to determine the impacts of NPAs on health 
parameters, such as BMI, FBG, and TC, among Sports Pharmacy 
students.

MATERIALS AND METHODS
Participants and study design
This study was divided into pre- and post-resting phases 
conducted at the University of Cyberjaya in Cyberjaya. The pre-
and post-phase phases were conducted from September 2018 
to November 2018, and the post-resting phase was conducted 
in May 2019 after 6 months of resting from the post-study. In 
the study conducted, a group of 47 Year 4 Pharmacy students 
who chose to take Sport Pharmacy during their Semester 
1 in 2018 were selected as participants. The study protocol 
was approved by the University of Cyberjaya Research Ethics 
Review Committee (approval number: CUCMS/CRERC/FR/030, 
date: 11.07.2019). Informed consent was obtained from all 
participants.

A data collection form, as used in the Sport Pharmacy course, 
was administered to participants in the pre-phase, post-phase, 
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and post-resting phases to document health parameters. 
Students measured their baseline health parameters during the 
pre-phase and after conducting the practical session.

In the pre-study phase, respondents’ health parameters, such 
as TC, FBG, and BMI, were measured as baseline health 
parameters. Subjects were required to fast for at least 8 
hours before the measurement of TC and FBG. TC and FBG 
were measured by withdrawing aseptically two drops of blood 
sample from the subject’s fingertip. BMI was measured using 
a weighing machine and a stadiometer. Then, the respondents 
performed 10 weeks of diet control and exercise.

Diet control was defined as the restriction of food calorie intake 
per day based on the resting metabolism of the respondent as 
measured in the pre-study. Participants recorded their food 
intake daily, including breakfast, lunch, dinner, and snacks, and 
the total food calorie intake. Participants were encouraged to 
conduct at least 150 min of moderate-intensity aerobic or 75 
min of vigorous-intensity aerobic exercise throughout the week. 
Diet intake and physical activity were submitted as a weekly 
report online every Sunday. In the 11th week, a post-study phase 
was conducted in which respondents’ health parameters were 
re-measured. The post-resting phase was conducted 6 months 
later in May 2019 in which participants’ health parameters 
were re-measured to compare differences in health parameters 
between the post-resting and post-resting studies.

Statistical analysis

All results were analyzed using the Statistical Package for Social 
Sciences (SPSS) software (version 25). Results were expressed 
as mean ± standard deviation for quantitative variables, such 
as BMI, TC, and FBG in pre-, post, and post-resting periods. 
Statistical significance was set at p < 0.05. A paired samples 
t-test was performed to compare the mean difference in TC 
between the pre- and post-studies. The Wilcoxon signed-rank 

test was used to compare the median difference in BMI and 
FBG between the pre-and post-resting phases, post- and post-
resting phases, and the median difference in TC between the 
post- and post-resting phases. Multiple Response Analysis was 
used to study the factors for continuing or not continuing DCPA.

RESULTS
Table 1 presents the health parameters of students in the post 
and post-resting phase. In the pre-phase, out of 47 participants, 
22 were within normal BMI (47%), six were underweight 
(13%), nine were overweight (19%), and ten were obese (21%). 
Twelve participants (26%) showed borderline high TC (5.2-6.2 
mmol/L) and two participants (4%) showed high TC while the 
rest (70%) were within normal TC level (< 5.2 mmol/L). Only 
one respondent had a low FBG level (< 3.9 mmol/L), whereas 
the remaining (98%) showed normal FBG level (≤ 6.0 mmol/L).

In the post-study, out of 47 students, the same number of 
participants were within normal BMI (49%) and underweight 
(13%) categories. Eight participants were overweight (17%) and 
11 were obese (21%). Eight participants (17%) showed borderline 
high TC, two participants (4%) showed high TC, and the 
remaining participants (79%) were within the normal TC level. 
Moreover, three participants (6%) had Impaired FBG (6.1-6.9 
mmol/L), whereas the rest (94%) showed normal FBG levels.

In the post-resting study, the same number of participants 
remained in each BMI category. Four participants (9%) showed 
borderline high TC and six participants (13%) showed high 
TC, and the remaining (79%) showed normal TC level (≤ 5.2 
mmol/L). Two respondents (4%) showed impaired FBG and only 
one respondent (2%) showed high FBG, whereas the remaining 
(94%) showed normal FBG levels.

Figure 1 shows that only 11 (23%) students continued their 
diet control, whereas 36 (77%) students did not continue their 

Table 1. Comparison of pre-, post, and post-resting health parameters

Pre Post Post-resting

n 47 47 47

Health parameters Category n (%) Mean (SD) n (%) Mean (SD) n (%) Mean (SD)

BMI

Underweight 6 (13)

23.41 (4.99)

6 (13)

23.13 (4.75)

6 (13)

22.91 (4.83)
Normal 22 (47) 22 (49) 22 (47)

Overweight 9 (19) 8 (17) 8 (17)

Obese 10 (21) 11 (21) 11 (23)

TC

Normal 33 (70)

4.73 (0.81)

37 (79)

4.6 (0.66)

37 (79)

4.35 (1.22)Borderline high 12 (26) 8 (17) 4 (9)

High 2 (4) 2 (4) 6 (13)

FBG

Low 1 (2)

5.12 (0.05)

0 (0)

5.09 (0.48)

0 (0)

5.45 (0.52)
Normal 46 (98) 44 (94) 44 (94)

Impaired FBG 0 (0) 3 (6) 2 (4)

High 0 (0) 0 (0) 1 (2)

n: Number, SD: Standard deviation, BMI: Body mass index, TC: Total cholesterol, FBG: Fasting blood glucose
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diet control during the post-resting study. The main factors 
associated with continued diet control in the post-resting 
study are presented in Table 2. Out of 11 respondents who 
continued their diet control, the main factors for continuing 
were health (34.8%), followed by seeing results (getting fitter 
and healthier) (30.4%) and feeling better (26.1%). Only one 
respondent chose friends, praise, or rewards (4.3%) as the 
main factors for continued diet control. The main factors for not 
continuing diet control in the post-resting study are presented 
in Table 3. Among the 37 respondents who did not continue 
their diet control, their main factors were lack of motivation 
(33.8%), followed by study schedule (24.3%) and lack of time 
(21.6%). Four students chose financially and did not suit their 
needs (5.4%) as their main reasons for not continuing their 
diet control. Only three students chose lack of results (4.1%), 
whereas two students chose too restrictive and other reasons, 
such as laziness (2.7%), as their main factors for not continuing 
their diet control.

Figure 1 shows that only 15 (32%) students continued physical 
activity, whereas 32 (68%) students did not continue physical 
activity in the post-resting study. The main factors associated 
with continuing physical activity in the post-resting study 
are presented in Table 4. The top 3 reported factors for 
continuing physical activity in the post-resting study were 
health (21.4%), having fun (21.4%), and feeling better (21.4%), 
respectively. A small proportion of students chose to see 
results (14.3%) and good appearances (11.9%), respectively. 
Only three students chose friends, whereas only one student 
chose praise or rewards as their main motivating factor for 

Table 2. Factors for continuing diet control

Factors for continued diet 
control

Responses (n) Percentage (%)

Friends 1 4.3

Praise/Rewards 1 4.3

Feeling better 6 26.1

Seeing results (Getting fitter and 
healthier)

7 30.4

Health 8 34.8

Total 23 100.0

Table 3. Factors for not continuing diet control

Factors associated with not 
continuing diet control

Responses (n) Percentage (%)

Too restrictive 2 2.7

Other 2 2.7

Lack of results 3 4.1

Financial 4 5.4

Did not suit needs 4 5.4

Lack of time 16 21.6

Study schedule 18 24.3

Lack of motivation 25 33.8

Total 74 100.0

Table 4. Factors associated with continued physical activity

Factors associated with 
continued physical activity

Responses (n) Percentage (%)

Praise/Rewards 1 2.4

Friends 3 7.1

Appearance 5 11.9

Seeing results 6 14.3

Feeling better 9 21.4

Health 9 21.4

Having fun 9 21.4

Total 42 100.0

Figure 1. (a) A total of 23% of Year 4 Pharmacy students continued their 
diet control post-resting. Most Year 4 Pharmacy students (77%) did not 
continue diet control during the post-resting study. (b) Only 32% of Year 
4 Pharmacy students continued physical activity during the post-resting 
study. Most Year 4 Pharmacy students (68%) did not continue physical 
activity in the post-resting study

a

b
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continuing physical activity. Table 5 shows the main factors for 
not continuing physical activity in the post-resting study among 
33 respondents: lack of motivation (38.5%), followed by lack of 
time (29.2%) and study schedule (23.1%). Two students chose 
financial and lack of results (3.1%) as their main factors for not 
continuing physical activity. Only one student’s choice did not 
suit their needs, and the other was the main reason for not 
continuing physical activity.

Table 6 shows that there was a significant difference (p < 0.05) 
in FBG levels after 10 weeks of non-pharmacological treatment. 
However,there were no significant changes in BMI and TC after 
10 weeks of NPAs. In addition, Table 6 shows that no significant 
differences were observed in BMI, TC, and FBG between the 
post- and post-resting study.

DISCUSSION
After implementing the non-pharmacological approach for 10 
weeks, there was a slight decrease in the mean BMI from 23.41 
kg/m2 to 23.13 kg/m2. A slight increase in the proportion of 
pharmacy students who were in the normal BMI category (49%) 
and a slight decrease in the percentage of students who were in 
the overweight category (17%) after completing 10 weeks of the 

non-pharmacological approach due to students who might want 
to control their weight by controlling their diet and conducting 
physical activity to lose weight. No underweight respondents 
were able to manage to go into the normal category because 
all students in this category were female who might want to 
control their weight to prevent weight gain. At the same time, no 

respondents in the obese category were able to manage to go 
into the normal BMI or overweight category due to the physical 
activity conducted might not be vigorous enough to lose weight 
or their diet was not well controlled. Although the mean BMI in 
the post-resting study was lower than that in the post-study, 
there was a slight decrease in the percentage of students in 
the normal BMI category and an increase in the proportion of 
students in the obese category in the post-resting study, which 
might be due to some participants gained weight as they did not 
carry out the non-pharmacological approach in the post-resting 
study.

There was a slight increase in the proportion of pharmacy 
students (79%) who showed normal TC levels and a decrease 
in the proportion of borderline TC levels (17%) in the post-study 
period, which might be due to participants becoming aware of 
their TC levels by controlling their diets and conducting physical 
activity regularly during the non-pharmacological approach 
period. No change in the percentage of participants with high 
TC levels might be due to some respondents not controlling their 
diet and conducting physical activity regularly although they 
knew their TC levels were higher than the normal range. There 
was a slight reduction in mean TC from 4.73 to 4.6 mmol/L 
after 10 weeks of the non-pharmacological approach. Although 
the mean TC in the post-resting study was lower than that in 
the post-study, the results of the post-resting study showed an 
increase in the percentage of students who had high TC levels 
as compared with the post-study (4%) which might be due 
to the participants not carrying out the non-pharmacological 
approach in the post-resting study. 

They might eat foods high in fat content more frequently 
because they did not control their diet in the post-resting study. 

Table 5. Factors for not continuing physical activity

Factors associated with not 
continuing physical activity

Responses (n) Percentage (%)

Did not suit needs 1 1.5

Other 1 1.5

Financial 2 3.1

Lack of results 2 3.1

Study schedule 15 23.1

Lack of time 19 29.2

Lack of motivation 25 38.5

Total 65 100.0

Table 6. Study comparisons for BMI, TC, and FBG

Health parameters Study comparison n Differences Test statistic p value Notes

BMI
Comparison of BMI before and after 
study

47 0 (0) -1.732 0.083 Wilcoxon signed-rank test

BMI
Comparison of BMI between post- 
and post-resting study

47 0 (0) -1.63 0.102 Wilcoxon signed-rank test

TC
Comparison of pre- and post-study 
TC

47 0.085 (0.62) 0.94 (46) 0.351 Paired t-test

TC
Comparison of post- and post-
resting TC

47 0 (0) -0.85 0.396 Wilcoxon signed-rank test

FBG
Comparison of FBG before and after 
study

47 0 (0) -2.00 0.046 Wilcoxon signed-rank test

FBG
Comparison of FBG levels between 
post- and post-resting studies

47 0 (0) -0.33 0.739 Wilcoxon signed-rank test

TC: Total cholesterol, FBG: Fasting blood glucose, SD: Standard deviation, BMI: Body mass index
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In addition, they did not conduct physical activity regularly 
during the post-resting study. 

In the pre-study, only one participant had low FBG, which might 
be due to the participant being in the underweight category or 
fasting too long before the measurement of FBG. An increase 
in the impaired fasting glucose proportion observed in the post-
study might be due to the participants not conducting a non-
pharmacological approach as instructed in the Sport Pharmacy 
course as these were self-conducted by respondents. There 
was a slight decrease in impaired fasting glucose percentage in 
the post-resting study as compared with the post-study (6%) but 
one respondent showed high FBG as not observed before in the 
pre-and post-study, which might be due to the participant not 
carry out the non-pharmacological approach in the post-resting 
study. A slight decrease in the mean FBG (5.12 mmol/L to 5.09 
mmol/L) was observed from pre to post-study. However, mean 
FBG levels were increased in the post-resting study, which 
might be due to the respondents consuming foods high in sugar 
content more frequently as they did not control their diet in the 
post-resting study. In addition, they did not conduct physical 
activity regularly during the post-resting study. Therefore, an 
increase in mean FBG was observed in the post-resting study.

After 10 weeks, the implementation of non-pharmacological 
methods resulted in notable changes in the FBG level. However, 
no substantial variance was observed in the BMI and TC levels. 
Moreover, no significant differences were observed in BMI, FBG, 
and TC between the post- and post-resting studies because 
most students did not continue NPAs in the post-resting study. 
In neither the diet and physical activity group nor the diet with 
delayed physical activity group did Goodpaster et al.16 find any 
significant change in FBG and TC after a 1-year intervention.

However, the findings of the present study were in contrast to 
those of this study, which reported a significant difference in 
body weight and BMI after 1 and 2 years of diet and physical 
activity interventions.16 This study concluded that the addition 
of physical activity, regardless of whether initiated early in the 
program or delayed, promoted greater weight loss and reduction 
in BMI.16 Similarly, Mensink et al.12 also reported a significant 
difference in BMI between the intervention group and control 
group after 1 and 2 years due to changes in body weight. 
However, this study reported no significant change observed in 
TC level between the lifestyle intervention and control groups 
after one and two years of lifestyle intervention, which was 
similar to the findings of the present study, although a slight 
increase in TC was observed over time in both groups.12 In 
contrast, Zhang et al.17 found that lifestyle interventions, which 
included physical activity, diet, and behavioral modification, 
could significantly improve lipid profiles, including TC. They 
reported that combined physical activity and diet strategy had 
the strongest effect on improving CVD profiles compared with 
diet intervention alone or physical activity alone. Posttests from 
previous studies were conducted immediately after combined 
diet and physical activity intervention. There were no resting 
periods in these studies that could be used to compare the 
post-resting results of the present study.

Only 23% of participants continued their diet control and 
32% continued their physical activity during the post-resting 
study. Al-Naggar et al.18 found that more than half of Malaysian 
university students are physically inactive (53.7%).19 The 
percentage of students who practiced physical activity in this 
study was in contrast to that observed in previous studies.19-21 
The percentage of students practicing diet control was lower 
than that reported by Yousif et al.22 who reported that nearly 
half of students did not control their diet (45.8%), whereas 
28.7% controlled their diet and 25.5% were emotional eaters. A 
low percentage of students continued physical activity and diet 
control reflects insufficient healthy lifestyle practices among 
university students despite practicing physical activity and diet 
control in the Sport Pharmacy course.20 Being a student in a 
health university college was found to be associated with a high 
risk of physical inactivity.23 Heavy academic study was one of 
the barriers to university Chinese students’ participation in 
physical activity.24

Among the students who continued their diet control in the 
post-resting study, the main factors for continuing their diet 
control were health (34.8%), followed by seeing results (30.4%) 
and feeling better (26.1%). Only a small proportion of students 
chose friends, praise, or rewards (4.3%), respectively. This 
coincides with a study conducted by Tok et al.,25 which reported 
that the main reasons for practicing diet control in both males 
and females were health (43.4% and 31.4% respectively). The 
present study showed that health, having fun, and feeling better 
were the main three factors for continuing physical activity in 
the post-resting study. Only a minority of students chose to 
see results, good appearance, friends, and praise or rewards as 
their main factors for continuing physical activity. According to 
Driskell et al.,26 a study found that health, enjoying themselves, 
and wanting to lose weight were three factors that impacted 
students’ habits regarding physical activity. A study conducted 
by Romaguera et al.21 conducted a study on Spanish university 
students and found that most students engaged in physical 
activity to keep themselves fit, and healthy, enjoy themselves, 
and engage in social interaction (with their friends). The present 
study noted that participants in this study were pharmacy 
students who had good knowledge about health and knew 
that DCPAs were examples of NPAs that could maintain their 
health. This might be explained by the fact that students chose 
health, seeing results, and feeling better as their main factors 
for continuing the non-pharmacological approach in their post-
resting study.

For students who did not practice DCPAs, factors for not 
practicing diet control were lack of motivation, followed by study 
schedule and lack of time, respectively. A minority of students 
chose other reasons, such as financial, did not suit their needs, 
lack of results, too restrictive, and others, such as laziness, as 
the main factors for discontinuing DCPAs in the post-resting 
study. This coincides with a study conducted in Saudi Arabia by 
Majeed27 who found that the main barriers to diet control were 
lack of time, followed by lack of access to healthy foods and 
taste preferences. A similar finding was reported by Silliman 
et al.,28 who reported that the most common barriers cited to 
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practicing diet control were lack of time, followed by lack of 
money and taste preferences.

Daskapan et al.29 reported that the most important barrier to 
not participating in physical activity among Turkish university 
students was lack of time due to a busy study schedule, 
followed by parents, social and family responsibilities, and 
lack of energy. Similarly, barriers to physical activity among 
Egyptian students reported by El-Gilany et al.30 included time 
limitation, lack of friends to encourage them, lack of motivation, 
financial issues. Awadalla et al.23 reported that more than half 
of students chose personal factors as significant barriers of 
not practicing physical activity, such as time limitation (51.3%). 
In this study, only 19.6% chose lack of motivation as their 
significant barrier to not practicing physical activity, which was 
much lower as compared to the present study.

The present study noted final year pharmacy students who 
were busy in their studies and had little time for DCPA. This 
may be explained by the fact that students chose their study 
schedule and lack of time as their main barriers to DCPA. A 
busy study schedule and lack of time might cause patients to 
not be motivated to practice a non-pharmacological approach 
in their daily lives. They prioritized their academics over DCPA. 
Another reason for students not practicing diet control might 
be the wide availability of local traditional cuisines and snacks, 
such as nasi lemak, curry, and roti canai, at cafeterias on campus. 
The emergence of fast food outlets around the campus area and 
the convenience of transportation systems are believed to be 
contributing factors for not practicing diet control.31

Study limitations
In this study, the respondents might have underestimated their 
caloric intake or exaggerated the amount of exercise based on 
response bias because the respondents were self-conducted 
and self-reported their physical activity and diet intake in their 
weekly reports.32 No monitoring of a non-pharmacological 
approach was conducted by respondents in pre-, post, and post-
resting studies. Second, the study subjects consisted of mostly 
females, which might have contributed to the bias in the results 
of the present study. Third, the method of measuring health 
parameters might influence outcome.32 Based on the Malaysian 
Clinical Practice Guideline on the Management of type 2 
diabetes mellitus (2015), FBG levels should be measured using 
venous blood samples instead of capillary blood samples.5 This 
may affect the accuracy of FBG results. Fourth, the incomplete 
weekly reports submitted by most respondents resulting in the 
measurement of food calories per week could not be analyzed 
for diet control in this study. Fifth, the equipment used in the 
study, such as a blood glucose meter and weighing scale, were 
not validated. This could affect the validity of the study results.

CONCLUSION
Significant results for FBG were achieved through a non-
pharmacological approach consisting of physical activity and 
diet control administered over 10 weeks. However, there was 
no notable influence on BMI or TC. The post-resting phase 

failed to produce significant changes in BMI, FBG, and TC due 
to the minority of patients who continued non-pharmacological 
practices in their daily routine. Barrier identification revealed 
a lack of motivation, insufficient time, and conflicts with study 
schedules as hindrances to maintaining non-pharmacological 
methods among pharmacy students. Long-term follow-up 
studies should be conducted to 

confirm whether pharmacy students continue practicing NPA, 
and the benefits of these methods should be maintained after 
the course ceases. The university plays an important role in 
improving the compliance of pharmacy students with a non-
pharmacological approach by reviewing practical assessments 
of the course to motivate and encourage pharmacy students 
to practice a non-pharmacological approach in their daily lives. 
Creating environments conducive to change and promoting 
healthy habits is also important in the university context.

Pharmacists should be able to discuss the health benefits 
of exercise, and practical skills in patient counseling should 
be practiced to encourage appropriate self-care and the 
dispensing of self-care advice to patients. Maintaining normal 
health parameters among pharmacy students is important 
because they are professional students who need to provide 
pharmaceutical care and patient education to the public. 
Periodic monitoring through a continuous survey of students’ 
physical and dietary lifestyles can be a wise move to improve 
their status.

Acknowledgments
We would like to express our gratitude to the University of 
Cyberjaya Research Ethics Review Committee, for their ethical 
approval to conduct this study and to Year 4 Sport Pharmacy 
students who participated in the study.

Ethics
Ethics Committee Approval: The study protocol was approved by 
the University of Cyberjaya Research Ethics Review Committee 
(approval number: CUCMS/CRERC/FR/030, date: 11.07.2019).

Informed Consent: Informed consent was obtained from all 
participants.

Authorship Contributions
Concept: A.R.M.T., A.F.M.L., Design: A.R.M.T., W.S.W.Z., M.A.N., 
Data Collection or Processing: V.J.H., W.S.W.Z., Analysis or 
Interpretation: V.J.H., W.S.W.Z., Literature Search: A.R.M.T., 
V.J.H., M.A.N., F.S.A.R., A.F.M.L., Writing: A.R.M.T., M.A.N., 
F.S.A.R., A.F.M.L.

Conflict of Interest: The authors have no conflicts of interest 
to declare.

Financial Disclosure: The authors declared that this study 
received no financial support.

REFERENCES
1. Mohamed Tahir AR. Student lesson plan. Sports Pharmacy. PHAR 4762. 

University of Cyberjaya. 2018/2019;1-5. https://drive.google.com/file/d/1
4InGq6HBbZqCcQJf1kHNxSx1uMZZXDJ1/view?usp=sharing



MOHAMED TAHİR et al. Sports and Exercise Outcome420

2. World Health Organization (WHO) (2018). Fact Sheet on Healthy Diet. 
Geneva: World Health Organization. Access from: https://www.who.int/
news-room/fact-sheets/detail/healthy-diet

3. World Health Organization (WHO) (2018). Fact Sheet on Physical 
Activity. Geneva: World Health Organization. Access from: https://www.
who.int/news-room/fact-sheets/detail/physical-activity

4. Zheng W, McLerran DF, Rolland B, Zhang X, Inoue M, Matsuo K, He J, 
Gupta PC, Ramadas K, Tsugane S, Irie F, Tamakoshi A, Gao YT, Wang 
R, Shu XO, Tsuji I, Kuriyama S, Tanaka H, Satoh H, Chen CJ, Yuan JM, 
Yoo KY, Ahsan H, Pan WH, Gu D, Pednekar MS, Sauvaget C, Sasazuki S, 
Sairenchi T, Yang G, Xiang YB, Nagai M, Suzuki T, Nishino Y, You SL, Koh 
WP, Park SK, Chen Y, Shen CY, Thornquist M, Feng Z, Kang D, Boffetta 
P, Potter JD. Association between body-mass index and risk of death in 
more than 1 million Asians. N Engl J Med. 2011;364:719-729.

5. MOH (2015). Clinical practice guideline (CPG) management of type 2 
diabetes mellitus (5th edition). Malaysia Ministry of Health (Vol. 5). 

6. Yiling JC, Gregg E, Geiss LS, Imperatore G, Williams DE, Xinzhi Z, 
Albright AL, Cowie CC, Klein R, Saddin JB. Association of A1C and 
fasting plasma glucose levels with diabetic retinopathy prevalence in the 
U.S. population. Diabetes Care. 2009;32:2027-2032.

7. MOH (2017). Clinical practice guideline (CPG) management of 
dyslipidaemia (5th edition). Malaysia Ministry of Health, 1-107.

8. Ninot G. Defining the concept of non-pharmacological intervention 
(NPI). Blog en Sante. L16 (Online). http://blogensante.fr/en/2013/09/16/
definir-la-notion-dintervention-non-medicamenteuse/html

9. World Health Organization (WHO) (2018). Fact Sheet on Physical 
Activity. Geneva: World Health Organization. Access from: https://www.
who.int/news-room/fact-sheets/detail/physical-activity

10. Nybo L, Sundstrup E, Jakobsen MD, Mohr M, Hornstrup T, Simonsen L, 
Bülow J, Randers MB, Nielsen JJ, Aagaard P, Krustrup P. High-intensity 
training versus traditional exercise interventions for promoting health. 
Med Sci Sports Exerc. 2010;42:1951-1958.

11. McManus K, Antinoro L, Sacks F. A randomized controlled trial of a 
moderate-fat, low-energy diet compared with a low-fat, low-energy 
diet for weight loss in overweight adults. Int J Obes Relat Metab Disord. 
2001;25:1503-1511.

12. Mensink M, Blaak EE, Corpeleijn E, Saris WH, de Bruin TW, Feskens EJ. 
Lifestyle intervention according to general recommendations improves 
glucose tolerance. Obes Res. 2003;11:1588-1596.

13. International Pharmaceutical Federation (FIP). Empowering self-care: 
A handbook for pharmacists. The Hague: International Pharmaceutical 
Federation; 2022.

14. Ilow R, Różańska D, Regulska-Ilow B. Prevalence of cardiovascular 
disease risk factors among pharmacy students from Wroclaw Medical 
University (Poland). Adv Clin Exp Med. 2017;26:843-850.

15. Bastardo YM. Health status and health behaviors in Venezuelan pharmacy 
students. Value Health. 2011;14:S122-S125.

16. Goodpaster BH, Delany JP, Otto AD, Kuller L, Vockley J, South-Paul 
JE, Thomas SB, Brown J, McTigue K, Hames KC, Lang W, Jakicic JM. 
Effects of diet and physical activity interventions on weight loss and 
cardiometabolic risk factors in severely obese adults: a randomized trial. 
JAMA. 2010;304:1795-1802.

17. Zhang X, Devlin HM, Smith B, Imperatore G, Thomas W, Lobelo F, Ali 
MK, Norris K, Gruss S, Bardenheier B, Cho P, de Quevedo IG, Mudaliar 

U, Greeg EW. Effect of lifestyle interventions on cardiovascular risk 
factors among adults without impaired glucose tolerance or diabetes: A 
systematic review and meta-analysis. PLoS One. 2017;12:1-27.

18. Al-Naggar RA, Bobryshev YV, Mohd Noor NAB. Lifestyle practice among 
malaysian university students. Asian Pac J Cancer Prev. 2013;14:1895-
1903.

19. Haase A, Steptoe A, Sallis JF, Wardle J. Leisure-time physical activity 
in university students from 23 countries: associations with health 
beliefs, risk awareness, and national economic development. Prev Med. 
2004;39:182-190.

20. Keating XD, Guan J, Piñero JC, Bridges DM. A meta-analysis of college 
students’ physical activity behaviors. J Am Coll Health. 2005;54:116-125.

21. Romaguera, D, Tauler P, Bennasar M, Pericas J, Moreno C, Martinez S, 
Aguilo A. Determinants and patterns of physical activity practice among 
Spanish university students. J Sports Sci. 2011;29:989-997.

22. Yousif MM, Kaddam LA, Humeda HS. Correlation between physical 
activity, eating behavior and obesity among Sudanese medical students 
Sudan. Nutr. 2019;5:6. 

23. Awadalla NJ, Aboelyazed AE, Hassanein MA, Khalil SN, Aftab R, Gaballa 
II, Mahfouz AA. Assessment of physical inactivity and perceived barriers 
to physical activity among health college students, south-western Saudi 
Arabia. East Mediterr Health J. 2014;20:596-604.

24. Yan Z, Sigmund E, Sigmundová D, Yan L. Comparison of physical activity 
between olomouc and beijing university students using an international 
physical activity questionnaire. Acta Universitatis Palackianae 
Olomucensis. Gymnica. 2007;37:107-114.

25. Tok CY, Siti Rohaiza A, Davd Koh SQ. Dietary habits and lifestyle 
practices among university students in universiti Brunei Darussalam. 
Malays J Med Sci. 2018;25:56-66. 

26. Driskell JA, Kim YN, Goebel KJ. Few differences were found in the 
typical eating and physical activity habits of lower-level and upper-level 
university students. J Am Diet Assoc. 2005;105:798-801.

27. Majeed F. Association of BMI with diet and physical activity of female 
medical students at the University of Dammam, Kingdom of Saudi 
Arabia. J Taibah Univ Med Sci. 2015;10:188-196.

28. Silliman K, Rodas-Fortier K, Neyman M. Survey of dietary and exercise 
habits and perceived barriers to following a healthy lifestyle in a college 
population. Californian Journal of Health Promotion. 2004;2:82-91. 

29. Daskapan A, Tuzun EH, Eker L. Perceived barriers to physical activity in 
university students. J Sports Sci Med. 2006;5:615-620.

30. El-Gilany AH, Badawi K, El Khawaga G, Awadalla N. Physical activity 
profile of students in Mansoura University, Egypt. East Mediterr Health 
J. 2011;17:694-702.

31. Nik Hairi O, Tang PL, Lim SJ, Ramaya K. Dietary intake and physical 
lifestyle of resdential college students in Universiti Kebangsaan Malaysia. 
Journal Student Personal. 2015;151:10-17.

32. Black DR, Coster DC, Paige SR. Physiological health parameters among 
college students to promote chronic disease prevention and health 
promotion. Prev Med Rep. 2017;7:64-73.


