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ABSTRACT

Purpose: The aim of this study was to investigate the additional beneficial effects of combined 
oat bran consumption and brisk walking exercise compared to oat bran consumption alone and 
sedentary without oat bran consumption on body weight, body composition and blood lipid 
profiles among hypercholesterolemia women with age ranged from 40 to 50 years old.
Methods: Thirty-three hypercholesterolemia women were randomly assigned into 3 groups: 
sedentary without oat bran consumption control (C), oat Bran consumption alone (Ob) and 
combined oat bran consumption and brisk walking exercise (ObEx) groups. Pre-and post-tests 
were carried out to measure participant’s body anthropometry, body composition and blood 
lipid profiles, i.e. serum total cholesterol (TC), triglycerides (TG), low density lipoprotein cho-
lesterol (LDL-C) and high density lipoprotein cholesterol (HDL-C). During 6 weeks of study 
period, participants in Ob and ObEx groups consumed 18 g of oat bran daily. Participants in 
ObEx executed brisk walking exercise at intensity of 55%-70% of the participants’ heart rate 
maximum for 30 minutes per session, 3 sessions per week for 6 weeks. Participants in ObEx 
group consumed oat bran 1 hour prior to brisk walking exercise on the exercise days.
Results: After 6 weeks of study period, body weight decreased significantly in both Ob 
(p=0.013) and ObEx (p=0.02) groups, however there were no significant changes in percentage 
of body fat and fat free mass in all the groups. There were significant decrease in serum total 
cholesterol (TC) (p=0.02) and low density lipoprotein cholesterol (LDL-C) (p=0.019) concen-
trations in ObEx group.
Conclusion: Six-weeks of oat bran consumption with 18 g of oat bran per day combined with 
brisk walking exercise for 30 minutes per session, 3 sessions per week could significantly re-
duce body weight, serum total cholesterol (TC) and low density lipoprotein cholesterol (LDLC) 
concentrations. Therefore, this combination can be proposed as guidelines in nutritional and 
exercise promotion programme to improve lipid profiles in 40 to 50 years old hypercholester-
olemia women.

KEYWORDS: Oat bran consumption; Brisk walking; Lipid profiles; Hypercholesterolemia 
women.

ABBREVIATIONS: LDL-C: Low Density Lipoprotein Cholesterol; TC: Total Cholesterol; CVD:
Cardiovascular Disease; EFSA: European Food Safety Authority.

INTRODUCTION

Physical inactivity is a state of concern as it leads to major health problems like obesity, hyper-
tension and various metabolic disorders. Physical activity is defined as any bodily movement 
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produced by skeletal muscles those results in energy expenditure 
above the basal level.1 The world now is in the era where great 
advances of technology conceal people from doing physical ac-
tivity, and it leads to the decrement in physical activity regardless 
of the scientific evidence has increased showing the importance 
of physical activity for health and well-being. Blair et al2 stated 
that low-levels of physical activity are important precursor of 
mortality and associated with higher rates of disease and prema-
ture death. Furthermore, Karmen3 also mentioned that sedentary 
lifestyle with lack of exercise can increase the susceptibility of 
getting cardiovascular disease, which is related to high blood 
cholesterol. Cardiovascular disease (CVD) continues to be the 
major cause of morbidity and death in the world. Hypertension, 
dyslipidemia and excess body weight are among most potent ac-
cepted risk factors for CVD. In 2007, the American College of 
Sports Medicine suggested that adults should complete at least 
30 minutes of moderate exercise intensity aerobic activity at 3 
days per week.4

	 Although there are many contributing factors to car-
diovascular disease (CVD), inactivity has been shown to be one 
of the major risk factors.5 Numerous previous studies reported 
about the positive effects of exercise on blood lipid profiles.6-8 

According to Spate and Keyser,9 moderate-intensity training 
over a 12-week period was sufficient to improve HDL-C pro-
file, and high-intensity training appeared to have no further ad-
vantage as long as training volume is constant in healthy adult 
female. It is also known that exercise with moderate activity can 
improve body composition by decreasing percentage of body fat 
and increasing lean body mass.10 Chen11 stated that brisk walk-
ing is an underestimated and underused modality to cope and 
overcome the issue of obesity in Malaysia and in other parts of 
the world since it can be performed in minimal instruction and 
not costly.

	 Oats contain many health-promoting components, 
such as dietary fibres, proteins and minerals.12 Oat bran contains 
β-glucan, and it has been reported that oat bran can improve 
lipid profiles level of an individual.13-15 It has been claimed by 
both US Food and Drug Administration (USFDA)16 and Europe-
an Food Safety Authority (EFSA)17 as a health benefits supple-
ment. USFDA has passed a ruling that allowed oat bran to be 
registered as the first cholesterol-reducing food at an amount of 
3 grams of β-glucan daily. In 2011, European Union allowed 
food producers to market products containing 1 g β-glucan per 
portion with claims to reduce blood cholesterol concentrations 
and to attenuate post-prandial glycemic response.17

	 Regarding combined effects of nutritional supplemen-
tation and exercise, there are several previous studies reported 
about the positive findings.18-20 According to animal study by Oh 
et al,19 combination of soy supplementation and exercise showed 
its effectiveness by lowering serum total cholesterol, triglycer-
ides and LDL-C in rats. To date, information are lacking on the 
additional beneficial of combined effects of brisk walking and 
oat bran consumption compared to oat bran consumption alone 

and sedentary without consumption of oat bran on body weight, 
body composition and blood lipid profiles among hypercholes-
terolemia women aged 40-50 years old. Thus, this study was 
proposed.

METHODS AND MATERIALS

Participants 

In this study, 33 women participants, with age ranged from 40 to 
50 years old were recruited. Participants were screened in order
to determine the inclusion criteria and they were asked to pro-
vide informed consent form. The inclusion criteria of partici-
pants were individuals who were free from any chronic disease, 
hypercholesterolemia with total cholesterols ranged between 5.2 
to 7.0 mmol/L, and non-smokers. The exclusion criteria were 
individuals who have the habit of taking oat bran as daily con-
sumption prior to the experiment, engaged in any training pro-
grammed and exercised more than once per week. This study 
was approved by the Human Research Ethic Committee of Uni-
versiti Sains Malaysia (JEPeM Code: USM/JEPeM/15100389).

Experimental Design

Participant’s grouping: The participants were assigned into 
three groups, with 11 participants per group (n=11), i.e. seden-
tary without oat bran consumption group (C), oat bran consump-
tion alone group (Ob) and combined oat bran consumption with
brisk walking exercise group (ObEx). Participants in the con-
trol group (C) did not perform brisk walking exercise or having 
oat bran consumption for 6 weeks. Meanwhile, participants in 
oat bran consumption alone group (Ob) consumed 18 g of oat 
bran per day without performing brisk walking exercise for 6 
weeks. Whereas participants in combined oat bran consumption 
and brisk walking exercise group (ObEx) consumed 18 g of oat 
bran per day for 6 weeks and performed brisk walking exercise 
30 minutes per session, 3 sessions per week for 6 weeks.

Anthropometric measurement and blood sample taking: An-
thropometric parameters such as body height, body weight and 
body composition (percentage of body fat and fat free mass) 
were measured during pre- and post-tests. A stadiometer (Seca 
220, Germany) was used to measure the body height. Mean-
while, body composition and body weight were measured using 
a body composition analyzer (Tanita, TBF-410). Approximately 
6 mL of blood was taken before and after the experimental pe-
riod. The participants fasted overnight form 10 p.m. until the 
next morning of blood sample taking at 8.30 a.m. Blood taking 
sessions for participants in ObEx for the post-test were carried 
out at 8.30 a.m. the next morning after performing brisk walking 
exercise, i.e. 14 hours post exercise. The blood sample was then 
centrifuged for 10 minutes at 4000 rpm and 4 °C (HettichZen-
trifuger-Rotina 46RS, Germany), only serum was collected and
stored at -70 °C for subsequent analysis.

Oat bran consumption: The participants in both oat bran con-
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sumption alone group (Ob) and combined oat bran consumption 
with brisk walking exercise group (ObEx) consumed oat bran 
with 2 sachets per day of oat bran powder BG22TM (18 g of oat
bran powder containing 3.6 g of β-glucan) diluted with water, 
7 days per week for 6 weeks. The participants were required to 
consume one sachet of oat bran powder which was mixed with 
250 ml of plain water before breakfast and another one sachet 
of oat bran which was mixed with 250 ml of plain water before 
dinner. On the exercise days, the participants in ObEx group 
consumed oat bran one hour before performing brisk walking 
exercise.

Brisk walking exercise: Participants in the combined oat bran 
consumption with exercise group (ObEx) carried out brisk walk-
ing programme for 6 weeks. In the 6 weeks of study period, the 
participants were required to perform brisk walking 3 times per 
week in the evening. In each session, five minutes of warming 
up session with stretching activities was carried out, then fol-
lowed by 30 minutes of brisk walking exercise and ended with 
five-minutes of cooling down session with stretching activities. 
The estimated walking distance covered was approximately 2.0 
km. The exercise intensity during brisk walking was set at 55%- 
70% of the participants’ age-predicted HRmax (HRmax=220- age). 
The intensity of brisk walking exercise was estimated by refer-
ring to the heart rate of the participants after finishing the exer-
cise, in which a heart rate monitor (Polar watch) was worn by 
participant throughout the brisk walking session. In order to en-
sure that the exercise intensity was maintained with the targeted 
range, the participants were required to record their post exercise 
heart rate at the end of brisk walking session. If the walking 
pace did not elicit a heart rate within the targeted heart rate, the 
participants were requested to change their pace during the sub-
sequent walking session. This programme was carried out under 
the supervision of the researchers at the jogging track in Health 
Campus of Universiti Sains Malaysia.

Blood biochemical analysis: Blood samples were analysed for 
blood lipid profiles of total cholesterol (TC), triglycerides (TG), 
low density lipoprotein cholesterol (LDL-C) and high density 
lipoprotein cholesterol (HDL-C) by enzymatic method using 
commercial kits (RANDOX laboratories, UK) on ARCHITECT 
automated analyser.

Statistical Analysis

Data was analyzed using statistical software in the Statistical 
Package for Social Science (SPSS) Version 22.0. All the data 
are expressed as means and standard deviation (±SD). Repeated 
measure ANOVA was performed to determine the significance 
of the difference between and within the groups. Statistical sig-
nificance was accepted at p<0.05.

RESULTS

Anthropometric Characteristics and Body Composition of the
Participants

A total of 33-adult-women participants which were recruited in 
the present study had completed the study. Table 1 illustrates 
the mean age of the participants, and the baseline means body 
weight, body height, body mass index (BMI), percentage body 
fat and fat free mass of the participants according to groups at 
the beginning of the study.

	 Mean body weight, body mass index, percentage of 
body fat and fat free mass of all the groups at pre- and post-
tests are shown in Table 2. At pre-test, there were no signifi-
cant differences of body weight among all the groups. Similarly, 
at post-test, there were also no significant differences in body 
weight among all the groups.After 6 weeks of experimental pe-
riod, means body weight were significantly lower in post-test 
compared to pre-test in Ob (p=0.013) and ObEx (p=0.02). The 
percentage decrease of body weight in ObEx was the highest 
(-1.4%) among the groups, and the percentage decrease of this 
parameter in Ob was -1.1%. The percentage change of body 
weight in C was 1.1%.

	 Regarding body mass index, there were no significant 
differences in this measured parameter among all the groups at 
pre-test. Similarly, there were also no significant differences 
in body mass index among the entire groups at post-test. Af-
ter 6 weeks of experimental period no significant difference of 
body mass index was observed between pre- and post-tests in 
all the groups. Nevertheless, further analysis showed that the 
percentage change of body mass index in ObEx was the highest 
(-11.3%) among the groups.

Page 35

Parameters
Groups (Mean±SD)

C Ob ObEx
Age (y) 44.6±4.1 45.3±4.7 45.5±3.5

Body weight (kg) 59.26±11.10 67.69±13.95 65.40±12.47

Body height (cm) 153.50±5.90 153.71±5.39 154.00±4.12

Body mass index (BMI) (kg/m2) 24.9±5.2 28.5±4.4 32.1±9.2

Percentage body fat (%) 34.1±4.6 40.4±8.4 40.4±8.6

Fat free mass (kg) 35.8±3.5 39.2±7.2 39.7±4.4

Table 1: Mean age and baseline means body weight, body height, body mass index (BMI), percentage
body fat and fat free mass.
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Groups

Body weight (kg) (Mean±SD)
Percent difference
compared to pre

test (%)

Body mass index (kg/m2) (Mean±SD)
Percent difference
compared to pre

test (%)Pre-test Post-test
Mean difference

between pre- and
post-test (%)

Pre-test Post-test
Mean difference

between pre- and
post-test (%)

C 59.26±11.10 59.93±11.42 0.67±1.09 1.1 24.9±5.2 25.2±5.3 0.3±0.4 1.1

Ob 67.69±13.95 66.95±13.83* -0.74±0.93 -1.1 28.5±4.4 28.2±4.4 -0.3±0.4 -1.1

ObEx 65.40±10.78 64.47±10.27* -0.59±0.71 -1.4 32.1±9.2 28.5±5.8 -3.6±10.2 -11.3

Groups

Percentage body fat (%) (Mean±SD)
Percent difference
compared to pre

test (%)

Fat free mass (kg) (Mean±SD)
Percent difference
compared to pre

test (%)Pre-test Post-test
Mean difference

between pre- and
post-test (%)

Pre-test Post-test
Mean difference

between pre- and
post-test (%)

C 34.1±4.6 35.7±6.5 1.5±4.1 4.5 35.8±3.5 36.1±3.9 0.5±0.2 0.7

Ob 40.4±8.4 39.9±7.8 -0.5±1.9 -1.2 39.2±7.2 38.8±7.6 2.4±0.7 -1.2

ObEx 40.4±8.6 41.3±10.6 0.9±4.9 2.2 39.7±4.4 38.8±5.9 3.6± 1.2 -2.5

*significantly different from pre test (p<0.05)

Table 2: Means body weight, body mass index, percentage of body fat and fat free mass at pre- and post tests.

	 At pre-test, there were no significant differences of per-
centage body fat and fat free dry weight among all the groups. 
Similarly, at post-test, there were also no significant differences 
in these two measured parameters among all the groups. After 6 
weeks of experimental period, results indicated that there were 
no significant differenceof these two parameters between pre- 
and post-tests in all the groups. 

Blood Lipid Profiles

At pre-test, there were no significant differences of total choles-
terol concentrations among all groups. Similarly, there were also 
no significant differences in TC concentrations among the entire 
groups at post-test. It was found that after 6 weeks of experi-
mental period, total cholesterol concentration was significantly 
lower (p=0.02) in post-test compared to pre-test in ObEx (Figure 
1), and the percentage decrease of total cholesterol concentra-
tion in ObEx was the highest (-6.1%) among the groups.

	 In serum triglycerides, the present data illustrated that 

there were no significant differences of serum triglycerides con-
centrations among the entire experimental groups at pre-test 
(C: 1.03±0.30, Ob: 1.25±0.48 and ObEx: 1.06±0.29 mmol/L). 
Similarly, there were also no significant differences of serum 
triglycerides concentrations among the groupsat post-test (C: 
0.94±0.23, Ob: 1.12±0.46 and ObEx: 1.13±0.47mmol/L). After 
6 weeks of experimental period, results indicated that there were 
no significant differences in triglycerides in post-test compared
to pre-test in all the groups.

	 Regarding LDL-C, there was no significant difference of 
LDL-C concentrations among all groups at pre-test. It was also ob-
served that there were no significant differences in this measured 
parameter among all the groups at post-test. After 6 weeks of ex-
perimental period, there was significant lower (p=0.019) value of 
LDL-C in post-test compared to pre-test in ObEx group (Figure 2). 
Further analysis showed that the percentage decrease of LDL-C in 
ObEx group was the highest (-7.6%) among the groups.

	 At pre-test, there were no significant differences of 

Figure 1: Barriers to active commuting and corresponding healthcare interventions.

*significantly different from pre-test (p<0.05)
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Figure 2: Mean low density lipoprotein cholesterol concentration (mmol/L) at pre- and post-tests.

*significantly different from pre-test (p<0.05)

HDL-C concentration among all the groups (C: 1.80±0.41, Ob: 
1.60±0.19 and ObEx: 1.68±0.25 mmol/L). Likewise, at post-test, 
there were also no significant differences among all the groups 
(C: 1.69±0.28, Ob: 1.53±0.21 and ObEx: 1.62±0.11 mmol/L). 
After 6 weeks of experimental period, results indicated that 
there were no significant differences in HDL-C in post-test com-
pared to pre-test in all the groups.

DISCUSSION

In the present study, there were no significant differences in all 
the measured parameters among all the experimental groups 
at pre-test and post-test respectively. Nevertheless, significant 
differences were observed in several measured parameters be-
tween pre- and post-tests. One of the main findings of this study 
was that there were significant reduction in body weight in both 
Ob and ObEx groups. As illustrated in Table 2, participants’ 
body weight significantly decreased in Ob (p=0.013) and ObEx 
(p=0.02) groups after 6 weeks of experimental period. The pres-
ent study also found that there were no significant differences in 
body composition parameters such as percentage of body fat and 
fat free mass between pre- and post-tests in all the groups. These 
findings indicated that Ob alone and ObEx could affect body 
weight but not body composition of the participants, and imply-
ing that 6 weeks of oat bran consumption alone and combination 
of oat bran consumption and brisk walking could reduce body 
weight significantly.

	 In 12 weeks previous study with another type of nu-
tritional supplementation, Hill et al18 found that in overweight 
participants with age ranged from 25 to 65 years old, fish oil nu-
tritional supplementation alone group did not appear to have any 
changes in body weight but there was non-statistically change 
in the body weight in combined fish oil supplementation and 
aerobic exercise group. In contrast with Hill et al,18 the pres-
ent study found that oat bran consumption alone could reduce 
body weight, and implying that 6 weeks of oat bran consumption 

alone has greater potential in reducing body weight compared to 
12 weeks of fish oil supplementation.

	 The present study found that combined oat bran and 
brisk walking (ObEx) elicited slightly higher percentage of 
reduction (-1.4%) compared to the oat bran alone (Ob) group 
(-1.1%) in body weight. This finding implies that combined oat 
bran and brisk walking may be more effective in reducing body 
weight than oat bran alone. Slentz et al21 reported in their study 
that there was a significant dose-response relationship between 
amount of aerobic jogging and walking exercise, and amount 
of weight loss and fat mass loss. Their study was carried for 8 
months on sedentary, overweight men and women with the age 
ranged from 40-65 years old. In the present study, the combined 
oat bran consumption and brisk walking exercise (ObEx) also 
elicited significant effect on reducing body weight of the par-
ticipants, and the positive effect could be obtained in a shorter 
period, i.e. 6 weeks. Comparison between Slentz et al,21 and the 
present study showed that combined exercise with nutritional 
supplementation such as oat bran may elicit extra beneficial ef-
fects in body weight reduction than exercise alone.

	 Based on a study done by Ghahramanloo et al,22 there 
was no reduction in body mass with endurance and concur-
rent types of exercise. In this previous study 23 to 28 years old 
healthy untrained men were involved and it was carried out for 8 
weeks. Comparison between Ghahramanlooet al22 with the pres-
ent study once again indicated that extra beneficial effect in re-
ducing body weight can be obtained from combined nutritional 
supplementation such as oat bran and brisk walking exercise 
compared to exercise alone.

	 In a previous study on effect of exercise training in-
tensity on abdominal visceral fat and body composition with 27 
middle-aged and obese women by Irving et al,23 it was found 
that there was significant reduction in body fat after 16 weeks 
of aerobic exercise. Contrary to the above previous study, the 
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present 6 weeks study showed that percentage body fat did not 
change significantly neither in Oat Bran alone (Ob) group nor 
combined oat bran and brisk walking (ObEx) group. It is specu-
lated that may be longer study period and higher exercise inten-
sity are needed for eliciting beneficial effects of oat bran alone 
and combined oat with exercise on reducing body fat.

	 Another main finding of the present study was that 
combination of oat bran consumption and brisk walking exercise 
was most effective in reducing total cholesterol (TC) and low 
density lipoprotein cholesterol (LDL-C) concentrations of the 
participants. As illustrated in Figures 1 and 2, serum total cho-
lesterol (TC) concentration significantly reduced (p=0.02) and 
serum low density lipoprotein cholesterol (LDL-C) significantly
reduced (p=0.019) after 6 weeks of intervention period in ObEx 
group. Further analysis also showed that the percentages reduc-
tion in total cholesterol (-6.1%) and LDL-C (-7.6%) in ObEx 
group were the highest among all the groups. However, this 
combination did not significantly affect the other parameters of 
lipid profiles, i.e. triglycerides and high density lipoprotein cho-
lesterol (HDL-C) concentrations

	 The present study found that oat bran supplementation 
alone did not affect lipid profiles. Regarding previous studies on 
the effect of nutritional supplementation alone on lipid profiles, 
in a 6 weeks of study carried out by Momenizadeh et al24 on 
60 hypercholesterolemia patients who consumed at least 5 daily 
servings of oat bread which contained 6 g of β-glucan, it was 
found that serum total cholesterol level reduced significantly. In 
addition, Berg et al14 which carried out a 4 weeks study by in-
volving hypercholesterolemia patients to investigate the effect 
of oat bran enriched diet on lipid profiles reported significant de-
creased in total cholesterol concentration and LDL-C. These two 
previous studies have shown consumption of oat bran containing
β-glucan alone can elicit beneficial effect in reducing serum 
cholesterol. Biorklund et al25 conducted a study to investigate 
changes in serum lipid profiles after consumption of beverages 
with β-glucan from oats and barley for 3 weeks. Their study 
also showed that 5 g of β-glucan from oats significantly lowered 
serum total cholesterol concentration. However, in the present 
study, the changes of serum total cholesterol level in Ob group 
was not significant statistically. The reason may be due to the 
dosage of β-glucan used in this previous study and the pres-
ent study was different, i.e. 5 g in Biorklundet al25 and 3.6 g in 
the present study. These findings implied that higher dosage of 
β-glucan may elicit better result in reducing total cholesterol of 
the participants.

	 The present study found that ObEx could improve lipid 
profiles. Oh et al19 demonstrated that combined treadmill run-
ning exercise for 30 minutes with supplementation of soy isofal-
vone lowered serum total cholesterol, triglycerides and LDLC 
after 12 weeks of intervention. In the present study, 6 weeks of 
combined oat bran with brisk walking exercise could reduce 
serum total cholesterol and LDL-C concentrations. Both Oh et 
al19 and the present study showed that combined exercise and 

nutritional supplementation could give beneficial effect on im-
proving lipid profiles. Nevertheless, comparison between Oh et 
al19 and the present study showed that shorter study period as in 
the present study could only reduce total cholesterol and LDLC, 
but not triglycerides as reported by Oh et al.19 Therefore it is rec-
ommended for lengthening the study duration in future in order 
to get better results, it is speculated that participants may need 
longer time to adapt to the exercise and supplementation physi-
ologically.

	 In a study by Carvalho et al26 with 40 women aged 
60-80 years, it was found that 8 months of moderate intensity 
multicomponent exercise program that included endurance, 
strength, coordination, balance, and flexibility exercises such 
as jogging, squatting and single leg stance resulted in improve-
ments of blood lipids profiles. Their study findings showed that 
there were significant increase in HDL-C and significant de-
crease in triglycerides. Whereas, the present study found that 6 
weeks of combined oat bran with brisk walking could reduce 
total cholesterol and LDL-C concentration. In Carvalho et al26 
the multicomponent exercise training prescribed was a combi-
nation of endurance strength, balance and flexibility activities. 
The exercises involved almost all parts of the body muscles as 
the participants did walking, jogging, squatting, etc. These find-
ings showed that exercise alone elicited different results on lipid 
profiles components compared to combined exercise and nutri-
tional supplementation as the present study. The differences in 
the type and duration of the exercise prescribed and age of the 
participants in this previous study and the present study could be 
the reason of the improvement in lipid profiles components were 
different.

	 In a study done by Bashiri27 on 4 weeks combined gar-
lic supplementation and training exercise with 60-75% of heart 
rate maximum in 36 young inactive men, it was shown that there 
were no significant differences among groups in triglycerides, 
cholesterol, low density lipoprotein (LDL-C) and high density 
lipoprotein (HDL-C) levels. Nevertheless, HDL-C levels signifi-
cantly increased in combined exercise training and garlic sup-
plementation group compared to pre-test levels. In the present 
study, there was no significant difference in HDL-C, however 
total cholesterol and LDL-C concentration were significantly re-
duced in the post-test compared to the pre-test with 6 weeks of 
combined oat bran supplementation and brisk walking exercise. 
Although the prescribed exercise intensity was almost the same 
in both Bashiri27 and present studies, improvement in HDL-C 
concentration can only be seen in Bashiri.27 These findings im-
plied that different nutritional supplementation elicited different 
results in lipid profile components.

	 The limitation of this present study was that there was 
absence of exercise alone group for determining the effects of 
brisk walking alone on the measured parameters. It is suggested 
to include such a group for future study. It is also recommended 
to carry out a future study with longer study duration, so that 
more beneficial effect on the measured parameters can be ob-
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served as time is required for physiological adaptation to occur 
in an individual.

CONCLUSION 

This study found that 6 weeks of oat bran consumption with 18 
g of oat bran per day combined with brisk walking exercise for 
30 minutes per session, 3 sessions per week with intensity of 
55%-70% of the participants’ heart rate maximum can signifi-
cantly reduce body weight, serum total cholesterol (TC) and low 
density lipoprotein cholesterol (LDL-C) concentrations in 40 to 
50 years old hypercholesterolemia women. Nevertheless, par-
ticipants’ triglycerides (TG) and high density lipoprotein cho-
lesterol (HDL-C) concentrations were not affected significantly
with this combination in this study. In conclusion, this combina-
tion can be recommended for improving lipid profiles in hyper-
cholesterolemia women.

CONFLICT OF INTEREST 

The authors declare that there is no conflict of interests regarding
the publication of this paper.

ACKNOWLEDGEMENTS 

The authors wish to thank Mdm. Jama’ayah Meor Osman, Mdm.
Norlida Azalan, Mr. Muhammad Amrun Haziq Abidin, Ms. 
Noor Fatin Nazieffa Fakri and Noor Aini Sahrir for their assis-
tance throughout the study period. This study was supported by 
Universiti Sains Malaysia.

REFERENCES

1. Sallis JF, Owen N. Physical Activity and Behavioural Medi-
cine. New delhi, India; Thousand Oaks: Sage; 1998: 1-82.

2. Blair SN, Kampert JB, Kohl HW, et al. Influences of cardiore-
spiratory fitness and other precursors on cardiovascular disease
and all-cause mortality in men and women. JAMA. 1996; 276(3): 
205-210. doi: 10.1001/jama.1996.03540030039029

3. Karmen G. Foundations of Exercise Science. Baltimore, USA:
Lippincott Williams & Wilkins; 2001.

4. Haskell WL, Lee IM, Pate RR, et al. Physical activity and 
public health updated recommendation for adults from the 
American College of Sports Medicine and American Heart As-
sociation. Circulation. 2007; 116(9): 1081-1093. doi: 10.1161/
CIRCULATIONAHA.107.185649

5. Howard RA, Freedman DM, Park Y, Hollenbeck A, Schatz-
kin A, Leitzmann MF. Physical activity, sedentary behavior, and 
the risk of colon and rectal cancer in the NIH-AARP Diet and 
Health Study. Cancer Causes Control. 2008; 19(9): 939-953. 
doi: 10.1007/s10552-008-9159-0
6. Haskell WL. The influence of exercise training on plasma lip-

id and lipoprotein in health and disease. Acta Med Scand Suppl. 
1986; 711: 25-37. doi: 10.1111/j.0954-6820.1986.tb08929.x

7. Duncan JJ, Gordon NF, Scott CB. Women walking for health 
and fitness. How much is enough? JAMA. 1991; 266(23): 3295-
3299. doi: 10.1001/jama.1991.03470230053030

8. Ruppar TM, Conn VS, Chase J-AD, Phillips LJ. Lipid out-
comes from supervised exercise interventions in healthy 
adults. Am J Health Beh. 2014; 38(6): 823-830. doi: 10.5993/
AJHB.38.6.4

9. Spate TD, Keyser RE. Exercise intensity: Its effect on the 
high-density lipoprotein profile. Arch Phys Med Rehabil. 1999; 
80(6): 691-695. doi: 10.1016/S0003-9993(99)90174-0

10. Volaklis KA, Spassis AT. Tokmakidis SP. Land versus wa-
ter exercise in patients with coronary artery disease: Effects on 
body composition, blood lipid, and physical fitness. Am Heart J. 
2007; 154(3): 560e1-560e6. doi: 10.1016/j.ahj.2007.06.029

11. Chen CK. Brisk walking: the underused modality to alleviate
obesity. Obes Weight Loss Ther. 2014; 4: 2. doi: 10.4172/2165-
7904.1000e112

12. Butt MS, Tahir-Nadeem M, Khan MKI, Shabir R, Butt MS. 
Oat: Unique among the cereals. Eu J Nutr. 2008; 47(2): 68-79. 
doi: 10.1007/s00394-008-0698-7

13. Jenkins DJ, Kendall CW, McKeown-Eyssen G, et al. Effect 
of a low-glycemic index or a high-cereal fiber diet on type 2 
diabetes: A randomized trial. JAMA. 2008; 300(23): 2742-2745. 
doi: 10.1001/jama.2008.808

14. Berg A, Konig D, Deibert P, et al. Effect of an oat bran en-
riched diet on the atherogenic lipid profile in patients with an 
increased coronary heart disease risk: A controlled randomized 
lifestyle intervention study. Ann Nutr Metab. 2003; 47(6): 306-
311. doi: 10.1159/000072404

15. Kristensen M, Bugel S. A diet rich in oat bran improves 
blood lipids and hemostatic factors, and reduces apparent energy 
digestibility in young healthy volunteers. Eu J Clin Nutr. 2011;
65(9): 1053-1058. doi: 10.1038/ejcn.2011.102

16. US Food and Drug Administration. Food labelling: health 
claims; oats and coronary artery disease. Fed Regist. 1997; 62: 
3584-3601.

17. European Food Safety Authority. Scientific opinion on the 
substantiation of health claims related to beta-glucans from oats 
and barley and maintenance of normal blood LDL-cholesterol 
concentrations (ID 1236, 1299), increase in satiety leading to 
a reduction in energy intake (ID 851, 852), reduction of post-
prandial glycemic responses (ID 821, 824), and “digestive func-
tion” (ID 850) pursuant to Article 13(1) of Regulation (EC) No 

http://dx.doi.org/10.17140/SEMOJ-2-136
http://doi.org/10.1001/jama.1996.03540030039029
http://doi.org/10.1161/CIRCULATIONAHA.107.185649
http://doi.org/10.1161/CIRCULATIONAHA.107.185649
http://doi.org/10.1007/s10552-008-9159-0
http://doi.org/10.1111/j.0954-6820.1986.tb08929.x
http://doi.org/10.1001/jama.1991.03470230053030
http://doi.org/10.5993/AJHB.38.6.4
http://doi.org/10.5993/AJHB.38.6.4
http://doi.org/10.1016/S0003-9993(99)90174-0
http://doi.org/10.1016/j.ahj.2007.06.029
http://doi.org/10.4172/2165-7904.1000e112
http://doi.org/10.4172/2165-7904.1000e112
http://doi.org/10.1007/s00394-008-0698-7
http://doi.org/10.1001/jama.2008.808
http://doi.org/10.1159/000072404
http://doi.org/10.1038/ejcn.2011.102


                 sports and exercise medicine

Open Journal
http://dx.doi.org/10.17140/SEMOJ-2-136

Sport Exerc Med Open J

ISSN 2379-6391

PUBLISHERS

Page 40

1924/2006. EFSA Journal. 2011; 9(6): 2207. doi: 10.2903/j.
efsa.2011.2207

18. Hill AM, Buckley JD, Murphy KJ, Howe PRC. Combin-
ing fish-oil supplements with regular aerobic exercise improves 
body composition and cardiovascular disease risk factors. Am J 
Clin Nutr. 2007; 85(5): 1267-1274. Web site. http://ajcn.nutri-
tion.org/content/85/5/1267.long. Accessed September 5, 2016.

19. Oh HY, Lim SY, Lee JM, Kim DY, Ann ES, Yoon S. A combi-
nation of soy isoflavone supplementation and exercise improves 
lipid profiles and protect antioxidant defense-systems against 
exercise-induced oxidative stress in ovariectomized rats. Bio-
factors. 2007; 29(4): 175-185. Web site. http://content.iospress.
com/articles/biofactors/bio00934. Accessed September 5, 2016.

20. Seo DY, Lee SR, Kim HK, et al. Independent beneficial ef-
fects of aged garlic extract intake with regular exercise on car-
diovascular risk in postmenopausal women. Nutr Res Pract. 
2012; 6(3): 226-231. doi: 10.4162/nrp.2012.6.3.226

21. Slentz CA, Duscha BD, Johnson JL, et al. Effects of the 
amount of exercise on body weight, body composition, and mea-
sures of central obesity: STRRIDE-A Randomized Controlled 
Study. Arch Intern Med. 2004; 164(1): 31-39. doi: 10.1001/
archinte.164.1.31

22. Ghahramanloo E, Midgley AW, Bentley DJ. The effect of 
concurrent training on blood lipid profile and anthropometrical 
characteristics of previously untrained men. J Phys Act Healt. 
2009; 6(6): 760-766.

23. Irving BA, Davis CK, Brock DW, et al. Effect of exercise 
training intensity on abdominal visceral fat and body compo-
sition. Med Sci Sports Exerc. 2008; 40(11): 1863-1872. doi: 
10.1249/MSS.0b013e3181801d40

24. Momenizadeh A, Heidari R, Sadeghi M, et al. Effects of 
oat and wheat bread consumption on lipid profile, blood sugar, 
and endothelial function in hypercholesterolemic patients: A 
randomized controlled clinical trial. ARYA Atheroscler. 2014; 
10(5): 259-265.

25. Biorklund M, Van Rees A, Mensink RP, Onning G. Changes 
in serum lipids and postprandial glucose and insulin concentra-
tions after consumption of beverage with β-glucans from oats or 
barley: a randomized dose-controlles trial. Eu J Clin Nutr. 2005; 
59(11): 1272-1281. doi: 10.1038/sj.ejcn.1602240

26. Carvalho J, Marques E, Ascensao A, Magalhaes J, Marques F, 
Mota J. Multicomponent exercise program improves blood lipid 
profile and antioxidant capacity in older women. Arch Gerontol 
Geriatr. 2010; 51(1): 1-5. doi: 10.1016/j.archger.2009.05.020

27. Bashiri, J. The effect of regular aerobic exercise and garlic 
supplementation on lipid profiles and blood pressure in inactive 

subjects. Zahedan. J Res Med Sci. 2014; 17(4): 961. Web site. 
http://zjrms.com/en/articles/961.html. Accessed September 5, 
2016.

http://dx.doi.org/10.17140/SEMOJ-2-136
http://doi.org/10.2903/j.efsa.2011.2207
http://doi.org/10.2903/j.efsa.2011.2207
http://ajcn.nutrition.org/content/85/5/1267.long
http://ajcn.nutrition.org/content/85/5/1267.long
http://content.iospress.com/articles/biofactors/bio00934
http://content.iospress.com/articles/biofactors/bio00934
http://doi.org/10.4162/nrp.2012.6.3.226
http://doi.org/10.1001/archinte.164.1.31
http://doi.org/10.1001/archinte.164.1.31
http://doi.org/10.1249/MSS.0b013e3181801d40
http://doi.org/10.1038/sj.ejcn.1602240
http://doi.org/10.1016/j.archger.2009.05.020
http://zjrms.com/en/articles/961.html

