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Abstract:

The purpose of this study was to determine the effects of brisk walking and resistance training on
cardiorespiratory fitness, body composition and lipid profiles in overweight and obese individuals. 54
overweight and obese male and female participants, aged between 21 to 55 years old were recruited for this
study. The participants were age-, gender- and weight-matched before being randomly assigned into 3 groups,
with 18 participants per group. The brisk walking group was required to brisk walk 3 times a week at an intensity
of 60-70% of their respective age-predicted maximum heart rate for 8 weeks. Resistance training group
performed the resistance training which involved 3 sets of 8 exercise stations, 3 times a week and 45 minutes per
session. For each station, 8-15 repetitions of upper and lower body exercises were carried out by using
dumbbells. The control group was asked to continue with their daily routine without participating in any other
forms of physical training. Body composition, lipid profiles and cardiorespiratory fitness of the participants were
measured at pre, mid and post-intervention. Results showed that there was greater improvement in
cardiorespiratory fitness for brisk walking and resistance training groups (p<0.01) at post-intervention compared
to pre-intervention value. There were also significant improvements in percentage of body fat, body mass index
(BMI), waist-hip ratio (WHR), and free fat mass in the brisk walking group. Similarly, participants in the
resistance training group had significant improvement in BMI, WHR, fat mass and HDL-cholesterol. Hence, it is
concluded that both brisk walking and resistance training for 8 weeks were appropriate exercise modalities to
reduce some of the cardiovascular risk factors among overweight and obese individuals.

Keywords: Brisk walking, Resistance training, Obese, Overweight, Cardiorespiratory fitness

Introduction

Obesity is a well-documented risk factor for cardiovascular disease in the general population (Rimm et
al., 1995). Cardiovascular disease is a leading cause of mortality and morbidity in developed and developing
countries including Malaysia (World Health Organization, 2000). In Malaysia, cardiovascular mortality has
increased 15 folds from 1950 to 1989 and accounts for approximately 30% of total deaths among Malaysian
adults (Khoo et al., 1991). Hence, cardiovascular risk factors including obesity have increasingly gained the
attention of policy makers and researchers in Malaysia. The Third National Health and Morbidity Survey in 2006
has recorded an abdominal obesity in 17.4 % of the adults aged more than 18 years in Malaysia (Kee et al.,
2008).

Obesity is also recognized as a major determinant of many other non-communicable diseases such as
various types of cancer, gallbladder diseases, respiratory problems and musculoskeletal disorders. It also induces
type 2 diabetes mellitus. Moderate weight loss has been demonstrated to decrease health risks and medical
problems in 90% of obese patients. This is attributed to improvements of their heart function, blood pressure,
glucose tolerance and lipid profiles (Willet et al., 1995). It has been well-accepted that an effective strategy to
ameliorate obesity and lower the health-related risks is through participation in physical activity (NHLBI
Obesity Education Initiative, 2000). Regular physical activity has been shown to induce physiological and
psychological benefits including an improved lipid profiles, enhanced insulin sensitivity, lowered blood pressure
and an increased energy expenditure which has the potential to lower body fat and body mass (Garrow and
Summerbell, 1995; McMurdo et al., 1997; Steffen et al., 2001). Hence, participation in regular physical activity
should be an integral component of weight loss therapy and weight maintenance (Khoo et al., 1991).
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Resistance training is also type of physical activity that has been suggested for reducing body fat
(McGuigan et al., 2009). Besides that, adults will benefit from performing activities for a minimum of two days
each week that maintain or increase muscular strength and endurance. It is recommended that 8—10 exercises be
performed on two or more non-consecutive days each week using the major muscle groups. To maximize
development of muscular strength, the resistance used should allow the participants to perform 8—12 repetitions
of each exercise without undue fatigue. Muscle strengthening activities include a progressive weight-training
program, weight bearing calisthenics, stair climbing, and similar resistance exercises that use the major muscle
groups (McGuigan et al., 2009).

This study was conducted to investigate the effects of brisk walking and resistance training on
cardiorespiratory fitness, body composition, and lipid profiles on overweight and obese individuals. The findings
of this study will provide data about the beneficial effects of brisk walking and resistance training on this group
of individuals. It is hypothesized that these 2 exercise modalities may be an effective strategy to overcome
obesity and lower the health-related risks among the obese individuals in Malaysia.

Materials and Methods

Participants

Sixty healthy, male and female participants, with BMI ranging from 25 to 40 and age ranging from 20 to
50 years old were recruited for this study. Participants who were diagnosed with pregnancy, malignancy,
arthritis, amputees, chronic disease or type 1 diabetes were excluded from this study. This research was approved
by the Human Research Ethics Committee of Universiti Sains Malaysia. Participants who met the inclusion
criteria provided their written informed consent.

Experimental Design

After matching the participants in terms of age, gender and body mass, they were randomly assigned
into three different groups, i.e. brisk walking group, resistance training group and control group. Body
composition, waist-hip ratio (WHR), lipid profile and predicted maximal oxygen consumption (VO,,,) of the
participants were measured and blood samples were collected before, after 4 weeks and after 8§ weeks of the
study.

Brisk walking was carried out 3 times a week at 60-70% of predicted maximum heart rate (HR,,,,) for 8
weeks. Resistance training of 3 sets, 8-15 repetitions for upper and lower body exercises using dumbbells (1-5
kg) also were carried out 3 times a week and 45 minutes per session. The control group was asked to continue
with their daily routine and diet pattern without participating in any other forms of physical training.
Blood Sampling

Blood sample were collected from the participants after an overnight fast. Six mL of blood was drawn
from the antecubital vein and put in a clotting activator tube. Then, the samples were centrifuged for 10 minutes
at 4000 rpm and 4°C (Hettich Zentrifuger-Rotina 46RS, Germany). Serum was separated and stored at -80°C
freezer (ThermoForma Model 705, USA) for further lipid profile analysis.
Measurements of Anthropometric and Physiological Characteristics

Body height and weight were measured with the participants in light clothing and without shoes, to
determine their BMI. Body weight and body fat composition were measured by using electronic body
composition analyzer (Tanita TBF-410, Japan). During the measurement of waist and hip circumference, the
upper hip bone and the top of the right iliac crest were located. The measurement tape was placed horizontally
around the abdominal at the level of iliac crest. The tape was snug but did not compress the skin when the
measurements were taken at the end of a normal expiration.
Blood Biochemical Tests

Serum blood collected from the participants was tested for serum total cholesterol, serum total
triglycerides, low-density lipoprotein (LDL) cholesterol and high-density lipoprotein (HDL) cholesterol.
Cholesterol CHOD-PAP method was used to analyze total cholesterol concentrations. Triglycerides are
determined with glycerol phosphate oxidase followed by a POD catalyzed indicator reaction. High density
lipoprotein (HDL) cholesterol was determined after low density lipoprotein (LDL) cholesterol was precipitated
by phosphotungstic acid with the presence of magnesium ions. LDL cholesterol was calculated from total
cholesterol, triglycerides and HDL cholesterol levels. The results are reported in mmol.L™.
Rockport Fitness Walking Test

Rockport Fitness Walking Test was used to estimate VO, as it is suitable for testing the overweight
and obese individuals and practically useful for testing large numbers of participants. During the test, the
participants were instructed to walk as fast as they could for one mile. At the end of the test, time to complete the
one mile walk and heart rate were recorded. These variables were used to calculate the predicted maximal
oxygen consumption by using the formula of Kline et al. (1987):
132.853 - (0.0769 x Weight) - (0.3877 x Age) + (6.315 x Gender) - (3.2649 x Time) - (0.1565 x Heart rate)
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Where:
o Weight is in pounds (1bs)
o Gender Male = 1 and Female =0
o Time is expressed in minutes and 100ths of minutes
. Heart rate is in beats/minute
o Age is in years
Statistical Analysis

A repeated measure ANOVA was used to analyze pre-, mid- and post-intervention data between the
three groups. Significance was accepted at p < 0.05. Results were reported as means + standard deviations.

Results

Out of the 60 participants enrolled at the beginning of the study, only 54 participants with mean age of
20.9 £+ 1.7 years and mean body weight of 60.0 + 10.7 kg completed the study. Two participants from each group
failed to comply with the requirements set in our study. Physical characteristics of the participants are presented
in Table 1. There were no significant differences among the 3 groups in terms of age and weight. Out of the 54
participants recruited, 57 % were obese and 43% were in the overweight category. 17 of the participants (35.2
%) were males while the rest were females (64.8 %).

Table 1.Physical Characteristics of the participants

Variables Control Brisk walking Resistance
(n=18) (n=18) Training (n = 18)
Age (years) 324+99 36.8+ 8.1 34.8+10.6
Weight (kg) 75.0+14.3 74.4+8.5 76.8+12.9
Height (cm) 158.2+9.1 160.2 + 7.1 160.4 + 8.5

Changes in body mass index and body composition

The brisk walking group showed a significantly (p<0.05) lower body mass index at post-intervention
compared to the pre-intervention value (29.0 + 3.2 kg.m™ to 28.8 + 3.2 kg.m?) (Fig. 1). Similarly, the resistance
training group had a significantly lower body mass index at post-intervention compared to mid-intervention
(»<0.001) value and when compared to pre-intervention value (p<0.05) (Fig. 1).

5. \
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Figure 1: Changes in body mass index

# Significantly different from mid- interventionat p<<0.05
IHHE Significantly different from mid- interventionat p<0.001
+ Significantly different from pre-intervention at p<0.05

There was also a significant reduction in waist hip ratio from pre to mid and post-intervention for both
the intervention groups (Figure 2a). For the brisk walking group, waist hip ratio decreased significantly
(»<0.001) from 0.83 + 0.51 at pre-intervention to 0.82 + 0.05 at mid-intervention and to 0.81+ 0.04 at post-
intervention. The waist hip ratio in the resistance training group also decreased significantly (»p<0.001) from 0.84
+ 0.06 at pre-intervention to 0.83 £ 0.06 at mid-intervention and to 0.82+ 0.05 at post-intervention. The brisk
walking group also had a significant reduction in percent of body fat from 39.7 + 9.3 % to 37.7 + 8.1 %
(»<0.001) at post-intervention period compared to pre-intervention value (Figure 2b). However, there were no
significant changes in percent body fat in the resistance training and control groups during the study period.
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Changes in lipid profiles

Total cholesterol levels for the 3 groups did not change significantly during the study (Fig 3a).
Similarly, there were no significant changes in triglycerides in the 3 groups following the intervention period
(Fig 3b). There were also no significant changes in LDL-cholesterol at post-intervention when compared to pre-
intervention values in all the groups (Fig. 4a). However, the brisk walking group had a significantly (p<0.01)
higher HDL-cholesterol at post-intervention compared to mid-intervention value (from 1.03 £ 0.30 to1.13 + 0.32
mmol.L™") (Fig. 4b). Likewise, the resistance training group showed a significant increase in HDL-cholesterol at
post-intervention compared to pre-intervention (from 1.09 £0.28 mmol.L™ to 1.19 + 0.36 mmol. L) (Fig. 4b).
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Changes in cardiorespiratory fitness
Estimated maximal oxygen uptake was significantly (p<0.001) higher in the brisk walking
group after the 8 weeks program compared to its pre-intervention value (from 28.3 = 8.8 mL.kg".min™ to 33.5 +
7. 9 mL.kg".min") (Fig 5). Similarly, estimated maximal oxygen uptake in the resistance group was also
significantly (p<0.01) higher at post-intervention compared to pre-intervention value (from 27.5 £ 8.2 mL. kg
"min” to 29.3 £ 7.83 mL.kg"'.min™") (Fig 5). There was no observable change in estimated maximal oxygen
uptake in the control group during the same study period.
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++ Sigmificantly different from pre- intervention at p<0.01
i Significantly different from control groop at p<i0.01
Discussion

The results of this study showed that a number of the measured parameters related to cardiovascular risk
factors such as body mass index (BMI), waist hip ratio and percent body fat, demonstrated a trend of
improvement in both the brisk walking (BW) and resistance training (RT) groups after 8 weeks of intervention
albeit the absence of statistical significance in some of these parameters.

There was a positive improvement in terms of lower BMI in both the exercise intervention groups after
8 weeks. Therefore, these data demonstrated that even though there was no statistical difference in body weight
changes, BMI may be altered through regular physical training. Similarly, the waist hip ratio in both the BW and
RT groups decreased following the 8 weeks of intervention period. In the present study, percent body fat also
decreased significantly for the BW group at the post-intervention when compared to its respective pre and mid-
intervention values. However, percent body fat did not change in the control and the RT groups during the same
period.

These findings corroborated with the work of other researchers who have suggested that exercise is an
effective tool in reducing waist circumference or waist hip ratio even though there was no substantial weight loss
(Ross et al., 2004). The reduction of waist circumference is of particular clinical importance since the increased
risk of insulin resistance, diabetes, metabolic syndrome, and mortality is associated with excess abdominal
adiposity (Janssen et al., 2002; Ross et al., 2002; Kuk et al., 2006). Azeem (2011) has also reported a significant
reduction in BMI and waist and hip circumference in obese males following a 12-week brisk walking
programme at a frequency of 5 times per week, 45 min per session. In a systematic review of literature, Murphy
et al. (2007) reported that walking resulted in a significant reduction in body fat, BMI and diastolic blood
pressure and an increased VO, Melam et al. (2016) have also demonstrated that BW for 45 min, 5 days per
week for 10 weeks significantly reduces BMI, waist hip circumference. Chaudhary et al. (2010) have also
reported that both aerobic training at 60-70% of maximum heart rate and resistance training 3 times per week for
6 weeks resulted in a significantly lower BMI and body fat percentage.

Hanson and Jones (2015) have highlighted that group walking is effective and safe and it brought about
wide ranging health benefits including lowering of BMI, total cholesterol and increased VOjy . They further
reported that walking groups appear to be acceptable intervention to participants with high levels of adherence
and a low risk of serious side effects. Thus, brisk walking is an appropriate and feasible exercise modality for the
overweight and obese individuals except for the overly obese (BMI > 40.0) and individuals with chronic knee
pain (Chen, 2014). Furthermore, it is a low-impact aerobic exercise that is easy to perform and detrimental side
effects are minimal. Regular exercise has been shown to have a positive effect on the mobilization and use of
fatty acids from adipose tissues. Hence, this fat burning benefit of regular exercise may have contributed to fat
loss in any weight loss program (Hu et al., 2001).The current study did not demonstrate any improvement in total
cholesterol and LDL-cholesterol in both BW and RT groups. This finding could be attributed to the fact that all
the participants in this study were normocholesterolemic individuals. Hence, the two different exercise modes
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did not seem to elicit any beneficial effect on the total cholesterol levels in the 2 groups. The absence of
significant decreases in total cholesterol in both the BW and RT groups in the current study could have also been
attributed to insufficient stimuli compared to the different training loads reported in other studies that have
indicated a significant reduction in lowering total cholesterol (Gregory, 1990; Ohta et al., 1990).

Brisk walking and resistance training seem to have a positive effect on HDL-cholesterol following the 8
weeks program. These data were similar with the finding from Blumenthal (1980) who reported that al0-week
aerobic exercise training elicited increased HDL-cholesterol level among healthy adults. The issue of training
intensity is particularly relevant because moderate-intensity training has been generally recommended for
promoting health benefits (Pate et al., 1995). It has been reported that a minimum intensity of 75% of maximal
heart rate is required to induce favorable HDL-C changes in healthy middle-aged men (Stein et al., 1990). King
et al. (1995) reported that both high- and low-intensity training 73—88% and 60-70% peak heart rate,
respectively promoted a modest 3 mg.dL™ rise in HDL-C concentration in previously untrained individuals. The
intensity of BW for 8 weeks in the current study was similar to the studies mentioned above. Hence, the positive
outcome of increased HDL-C indicated that this exercise intensity was adequate to induce beneficial changes to
lipid profile among the overweight and obese participants in this study.

There was a significant improvement in estimated maximum oxygen uptake for both BW and RT
groups. Ahmadizad et al. (2007) have also shown that VO, increases from baseline levels after resistance
exercise training. Another study has also demonstrated that both moderate- and high-intensity training elicited
significant improvements in VOy,.x by the 8th week of the program (Barlow et al., 1995). A more recent study
also demonstrated a similar trend of higher VO, as well as lower BMI and percent body fat following 12
weeks of either aerobic exercise (30 min walking on the treadmill at 60% of heart rate reserve) or 30 min of
resistance training (4 sets of 8-12 repetitions at 10RM) 5 days per week (Ho et al., 2012). Blair et al. (1996)
reported that a low cardiorespiratory fitness level is an important independent predictor of all-cause mortality in
both men and women. Thus, a higher VO,,,.« is associated with reduced risk of chronic diseases and death (Wei
et al., 1999; LaMonte & Blair, 2006). Farrel et al. (2002) also demonstrated that it is imperative to consider
cardiorespiratory fitness levels when examining the impact of overweight status and obesity on mortality. Obese
individuals with higher cardiorespiratory fitness levels generally have lower mortality rates compared to
sedentary normal weight counterparts (Blake et al., 2000).

Conclusion

Both the exercise intervention program elicited some beneficial effects among overweight and obese
participants. There was a significant decrease in BMI and waist hip ratio for BW and RT groups, significant
decrease in percentage of body fat for BW group, significant decrease in HDL-cholesterol for RT and significant
increase in estimated maximum oxygen uptake for BW and RT groups. Thus, brisk walking and resistance
training exercise of 8 weeks at the prescribed intensity seem to have elicited substantial beneficial effects in
ameliorating some of the cardiovascular risk factors among the overweight and obese individuals.
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