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ABSTRACT

Background: Physical inactivity and sedentary lifestyle are among the most certain causes of overweight and obesity
and vice versa, increased physical activity is among the most certain means to reduce body weight in most overweight
and obese cases. The objective of the study was to compare the blood pressure, blood lipid profile (i.e. total
cholesterol (TC), high density lipoprotein (HDL-C), low density lipoprotein (LDL-C)) and triglyceride (TG) and
fasting blood sugar (FBS) changes during Ramadan between those with ‘high to moderate level’ of physical activity
and those with ‘low physical activity’ before Ramadan.

Methods: This was a prospective cohort study carried out during Ramadan. The respondent’s level of physical
activity prior to Ramadan was determined by using the metabolic equivalent score (METS) calculated by using the
international physical activity questionnaire (IPAQ). METSs score >600 were categorized as ‘high to moderate level’
while METSs score <600 as ‘low level’ physical activity. BMI, blood pressure and blood biochemical levels were
measured before and during Ramadan.

Results: 140 respondents were recruited and 57.14% were in the ‘high to moderate level’ physical activity group. At
baseline systolic and diastolic pressure, TC, LDL-C, TG, FBS, TC/HDL-C ratio was lower but HDL-C was higher in
the ‘high to moderate level’ physical activity group. During Ramadan, HDL-C reduced and TC/HDL-C ratio
increased significantly in both groups (P<0.01), TG reduced significantly only in the ‘high to moderate level’ physical
activity group (P=0.02) while FBS reduced significantly only in the ‘low level’ physical activity group (P=0.04).
Comparing changes between the two groups showed no significant difference.

Conclusions: The positive blood biochemical changes during Ramadan were more prominent in the group who were
more physically active prior to Ramadan.

Keywords: Level of physical activity, Blood lipid profile changes, Ramadan

INTRODUCTION versa, increased physical activity is among the most

certain means to reduce body weight in most overweight
Physical inactivity and sedentary lifestyle are among the and obese cases.” Physical activity and inactivity is
most certain causes of overweight and obesity and vice found to be associated with socio-demographic and

socioeconomic factors. A study in Malaysia showed that
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age, marital status, income, education level and
employment status were all significant factors associated
with participation in physical activity.>* For example a
study among Malaysian adults showed that the
percentage of those who were physically active was twice
among men (40.0%) than women (22.3%), highest among
the age group of between 18-18 years (39.6%) and lowest
among the 30-39 age group (28.3%), highest among the
Chinese (18.4%) and lowest in Malays (4.9%).° It also
reports that the time spent for recreational activities and
involvement in sports were less among working men and
women compared to those who were non-working
(21.5% versus 50.0% for men, 18.5% versus 21.7% for
women).®

Physical activity is also known to influence blood
pressure and blood biochemistry such as the level of total
cholesterol (TC), high density lipoprotein (HDL-C), low
density lipoprotein (LDL-C)) and triglyceride (TG) and
fasting blood sugar (FBS). Studies show that physical
activity such as exercise is negatively associated with
blood pressure, independent of body mass index (BMI)
and cardio respiratory fitness.® As for the influence of
physical activity on blood biochemistry, studies have
showed that TC, LDL-C, TG decreases, while HDL-C
increases with physical exercise.” There were also studies
which showed that physical exercise lowers the blood
sugar.®

During Ramadan, it is assumed that the level of physical
activity decreases for most people. A study conducted to
look at the level of activity undertaken by a group of
Malay Muslim staff in a university in Malaysia before,
during and after Ramadan showed that the physical
activity (measured by number of steps per day) were
lowest during Ramadan and comparison between genders
showed that it was lower among the females.? Therefore,
although studies have shown that Ramadan fasting causes
positive blood changes in both groups who were
physically active and those who were not physically
active during Ramadan.™ It will be beneficial to observe
and to compare the changes between different levels of
physical activeness prior to Ramadan.

The objective of the study were to examine the changes
in blood pressure and blood biochemistry during
Ramadan among a group of overweight and obese
women working in public services and to compare these
changes between those who were before Ramadan
categorized into ‘high to moderate level’ physical activity
group with those in ‘low level” group.

METHODS

Study design and study population

This was a prospective cohort study. Respondents were
Malay Muslim women working at four randomly selected

public offices in two states in Malaysia (i.e., Putrajaya
and Negeri Sembilan). The main inclusion criteria were

overweight or obese (i.e. BMI >25 kg/m®) and the
exclusion criteria were if respondents were unable to fast
in Ramadan or were pregnant.

Data collection

Socio-demographic and socioeconomic characteristic
were collected using a structured self-administered
questionnaire. The level of physical activity was
determined using the structured self-administered
International Physical Activity Questionnaire (IPAQ).
The metabolic equivalent (MET) score was calculated
and then respondents were categorized into 2 categories.
Those with METs >600 were ‘moderate to high’ physical
activity and METs <600 were ‘low level’ physical
activity. The body mass index (BMI) was calculated by
measuring the height and the weight of the respondents.
Blood for biochemistry (i.e., total cholesterol (TC), high
density lipoprotein (HDL-C), low density lipoprotein
(LDL-C), Triglyceride (TG) and fasting blood sugar
(FBS) values) were measured from fasting venous blood
taken before and during Ramadan. BMI, TC, HDL-C,
LDL-C, TG and FBS were measured twice i.e. before and
during Ramadan in year 2011.

Data analysis

Data was analysed using IBM SPSS Statistical software
version 20. Chi squared and independent t tests were used
to compare respondents’ characteristics at baseline,
paired t test was used to compare changes within groups
and repeated measure ANOVA test to compare changes
between groups. Significance level was set at P<0.05.

Ethical approval

This study was approved by the institutional Research
and Ethics Committee and written consent was obtained
from each respondent and has observed Helsinki
Declaration’s principles.

RESULTS

A total of 140 respondents were recruited. Among them
57.14% (80 respondents) were categorized into ‘moderate
to high level” of physical activity and 42.86% (60
respondents) in ‘low level’ physical activity groups.
Table 1 and Table 2 show the comparison of the
respondents’  characteristics at baseline between
‘moderate to high level’ and ‘low level’ of physical
activity groups, while Table 3 shows comparison of the
changes during Ramadan within and also between
groups.

Comparison of socio-demographic and socioeconomic
characteristics, level of physical activity, BMI, blood
pressure and blood biochemical at baseline

At baseline the socio-demographic and socioeconomic
characteristics of respondents in both groups were
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comparable except that there was a significant difference
for the variable ‘employment position’. The percentage of
those in ‘high to moderate physical activity’ were higher
in the clerical category compared to managerial positions
(63.8% versuss 37.1%), P<0.01. At baseline, the mean
BMI was in the obese category (i.e. =30 kg/m?) for both
groups. The mean blood pressure, TC, LDL-C, TG and
FBS were within normal range in both groups. However,
the mean HDL-C was very low (<1.68mmol/l) and the

TC/HDL-C ratio was in the high risk category (i.e. >4.0)
in both groups. At baseline, the BMI, diastolic pressure,
TC, LDL-C, TG, FBS and TC/HDL-C ratio were lower in
the ‘high to moderate’ level physical activity group,
however the differences was not statistically significant
except for TG (P=0.03). The HDL-C was slightly higher
in the group with ‘high to moderate physical activity’ but
the difference was also not statistically significant.

Table 1: Socio-demographic and socioeconomic characteristic of the respondents according to level of
physical activity (n=140).

Level of physical activity

Moderate to high Low
Variable (n=80) (n=60) a
n (%) n (%) 7 P value
Age
>40 32 (54.2) 27 (45.8) 0.35 0.55
<40 48 (59.3) 33 (40.7)
Marital status
Married 67 (58.8) 47 (41.2) 0.67 0.42
Single 13 (50.0) 13 (50.0)
Children
Yes 60 (58.8) 42 (41.2) 0.43 0.51
No 20 (52.6) 18 (47.4)
Education level
Tertiary education 24 (51.1) 23 (48.9) 1.06 0.30
High school 56 (60.2) 37 (39.8)
Employment position
Managerial 13 (37.1) 22 (62.9) 7.62 <0.01*
Clerical 67 (63.8) 38(36.2)
Household income
>2500 47 (56.0) 37 (44.0) 0.12 0.73
< 2500 33 (58.9) 23 (41.1)

#Chi squared test, significant P<0.05.

Table 2: Comparing BMI, systolic and diastolic pressure, blood biochemical (TC, HDL-C, LDL-C, TG and FBS)
and TC/HDL-C ratio at baseline (before Ramadan) between ‘moderate to high’ level physical activity and ‘low
level’ physical activity groups (N=140).

Level of physical activit

Moderate to high Low
Variable (n = 80) (n=60) P value?®
Mean (SD) Mean (SD) t
BMI (kg/m?) 30.77 (4.21) 31.52 (4.10) 1.06 0.29
Systolic pressure (mmHg) 123.64 (17.36) 124.67 (14.17) 0.38 0.71
Diastolic pressure (mmHg) 76.75 (9.26) 79.07 (11.45) 1.32 0.18
TC (mmol/1) 4.61 (1.16) 5.00 (1.12) 2.00 0.05*
HDL-C (mmol/1) 1.06 (0.41) 1.04 (0.39) 0.44 0.66
LDL-C (mmol/l) 2.47 (0.71) 2.57 (0.70) 0.92 0.36
TG (mmol/l) 0.96(0.40) 1.13 (0.50) 2.23 0.03*
FBS (mmol/l) 4.52 (1.03) 4.70 (0.98) 1.00 0.32
TC/HDL-C 4.82 (1.82) 5.48 (2.27) 1.90 0.06

%independent t test, significant P<0.05.
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Comparison of BMI, blood pressure and blood
biochemical changes during Ramadan

Table 3 shows the changes during Ramadan. The BMI
and HDL-C were significantly reduced while the
TC/HDL-C ratio was significantly increased in both
groups (P<0.01). However, the reduction of TG was only

significant in the ‘moderate to high’ level physical
activity group (P=0.02) and the reduction of FBS was
only significant in the ‘low level’ physical activity group
prior to Ramadan. (P=0.04). Comparing changes (BMI,
systolic and diastolic blood pressure, TC, HDL-C, LDL-
C, TG, FBS and TC/HDL-C ratio) between the two
groups adjusted to BMI showed no significant difference.

Table 3: Comparing BMI, systolic and diastolic pressure, blood biochemical (TC, HDL-C, LDL-C, TG and FBS)
and TC/HDL-C ratio changes during Ramadan within and between ‘moderate to high’ level physical activity and
‘low level’ physical activity groups (N=140).

Within groups
Level of physical activity

Between groups

Moderate to high Low
(n =80) (n=60) _ _
Mean (SD) P value®* Mean (SD) P value® F Stat (df) P value”
BMI (kg/m?)
Before Ramadan 30.77 (4.21) <0.01 31.51(4.10) <0.01
During Ramadan 30.07 (4.34) 30.65 (4.04) 1.98 (1) 0.96
Systolic (mmhg)
Before Ramadan 123.64 (17.36) 0.44 124.67 (14.17) 0.41
During Ramadan 122.80 (15.28) 123.58 (14.35) 0.00 (1) 0.34
Diastolic (mmhg)
Before Ramadan 76.75 (9.26) 0.40 79.07 (11.45) 0.33
During Ramadan 76.10 (8.79) 77.87 (9.17) 0.07 (1) 0.79
TC (mmol/l)
Before Ramadan 4.61 (1.17) 0.34 5.00(1.12) 0.65
During Ramadan 4.49 (1.08) 4.94 (0.92) 0.11 (1) 0.73
HDL-C (mmol/l)
Before Ramadan 1.07(0.41) <0.01 1.04 (0.39) <0.01
During Ramadan 0.82(0.24) 0.88 (0.33) 1.86 (1) 0.17
LDL-C (mmol/l)
Before Ramadan 2.47 (0.72) 0.12 2.58 (0.70) 0.28
During Ramadan 2.35 (0.70) 2.67 (0.65) 3.54 (1) 0.06
TG (mmol/l)
Before Ramadan 0.96 (0.40) 0.02 1.13 (0.50) 0.37
During Ramadan 0.87 (0.34) 1.09 (0.50) 0.75 (1) 0.39
FBS (mmol/l)
Before Ramadan 4.52 (1.03) 0.32 4.70 (0.98) 0.04
During Ramadan 4.42 (0.84) 4.47 (0.66) 0.47(1) 0.49
TC/HDL-C
Before Ramadan 4.83 (1.82) <0.01 5.48 (2.27) <0.01
During Ramadan 5.73 (1.58) 6.23 (2.11) 0.34 (1) 0.56

(1) Baseline/Before Ramadan; ®paired t test and °repeated measure ANOVA, significant P<0.05.

DISCUSSION

The respondents in this study were a group of overweight
and obese Malay Muslim women working in the public
sector. The percentage of respondents in ‘high to
moderate level” physical activity before Ramadan in this
study was 57.14%. This percentage was low compared to
a study among working women from all ethnic groups
(regardless of body weight) in private sectors in an urban
district in Selangor which was 71.1%.% Nevertheless,

these two studies are not comparable due to the different
respondents’ characteristics. The percentage of those in
‘high to moderate level’ physical activity group in this
study was significantly higher in the clerical group
compared to the managerial group (63.8 and 37.1%,
P<0.01). The different percentages (in the managerial
compared to clerical group) could be due to the different
nature of work.
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Although at baseline the mean blood pressure was within
normal range for both groups, the systolic and diastolic
blood pressures were lower in the ‘high to moderate
level’ than the ‘low level’ physical activity group. Even
though, the difference is not statistically significant but
these observations could be because low habitual energy
expenditure is closely related with increased blood
pressure.® At baseline, the HDL-C was low in both
groups. The low HDL-C level was expected as
respondents were among those who are overweight and
obese and studies have shown that HDL-C has an inverse
correlation with BM1.***2 Studies have shown that those
with higher level of physical activity would have lower
TC, LDL-C, TG and FBS, but higher HDL-C, however in
this study the only significant differences between the
two groups at baseline was for TG (i.e. TG was
significantly lower in the ‘high to moderate level’
physical activity group compared to ‘low level’ physical
activity group).”*? Therefore, although HDL-C was
already lower than normal range in both groups, but it
was even lower in the ‘low level” physical activity group.
Thus at baseline TC/HDL-C ratio was high in both group
and comparing TC/HDL-C between groups showed that
it was lower in the group with ‘high to moderate level’
physical activity before Ramadan than the group who
were not. This is also an expected observation because
physical activeness is inversely related to TC/HDL-C
(and is associated with less cardiovascular risk)."

In this study, during Ramadan the BMI was significantly
reduced in both groups. This is an expected result as most
studies regarding BMI changes in Ramadan have shown
significant reduction.'*'®> The systolic and diastolic
pressures in both groups had reduced too. Although the
reduction was not statistically significant, this is also
expected as BMI and blood pressure has an established
linear association.'®*’ The reduced BMI during Ramadan
could also influence changes in the blood biochemistry.
In general, reduced BMI is associated with reduced TC,
LDL-C, TG and FBS but increased HDL-C.**? However
in this study, despite there being a significant reduction of
BMI in both groups, only TG was significantly reduced
in the ‘high to moderate level’ physical activity group
and ironically HDL-C didn’t increase but instead was
significantly reduced in both groups. The reduced TG
during Ramadan in both groups could be due to the
reduction of BMI and the effect could be relatively higher
in those who with ‘high to moderate level’ physical
activity prior to Ramadan. Nevertheless, comparing TG
changes between groups also showed no significant
difference.!®*

The significant reduction of HDL-C in both groups
during Ramadan was an unusual finding, since many
studies show that HDL-C has an inverse correlation with
BMI.**? The opposite changes in this study were as if
the inverse relationship was lost. The possible
explanation could be explained by a study which showed
the linear relationship in the regression model of BMI
and HDL-C associations was lost at high BMI values.?

Therefore, since the respondents in this study were
among those who were overweight and obese, the
observed result could be due to the loss of this inverse
relationship. In addition, there might be reduced physical
activity during Ramadan which in general is associated
with reduced HDL-C.”® Thus, reduced physical activity
during Ramadan could also contribute to the reduction
HDL-C among the respondents during Ramadan in this
study. However, comparing HDL-C changes between
groups showed no significant difference. At baseline the
TC/HDL-C ratio was in the high cardiovascular risk
category, for both groups and this observation was
expected as all respondents were either overweight or
obese.?> However, during Ramadan despite significant
BMI reduction, the TC/HDL-C ratio increased
significantly in both groups although comparing between
groups showed no significant difference. The TC/HDL-C
changes had resulted from the changes in TC and HDL-
C, which was due to the combined consequences of BMI
and physical activeness before and during Ramadan in
both groups.

As for the FBS, during Ramadan, it decreased in both
groups with a significant decrease only in the ‘low level’
physical activity group before Ramadan. The FBS
reduction during Ramadan was expected as shown in
many similar studies observing blood changes in
Ramadan.???® The reduction could be due to the
decreased food quantity consumed during Ramadan,
especially from the carbohydrate food group.??
However, physical activity or physical exercise can
positively influence blood sugar i.e., when physical
activity was reduced (assuming it happens during
Ramadan), FBS was expected to increase.®® Therefore,
to some extent the reduced FBS (due to reduced food
quantity during Ramadan) was cancelled by the reduction
in physical activity and since the effect of shift of
physical activeness was more in those who with ‘high to
moderate physical activity’ before Ramadan, their FBS
reduction was not statistically significant compared to a
significant reduction observed in the group who were not
physically active before Ramadan.

Limitation and strength

The Ramadan blood biochemical changes among
overweight and obese woman can’t be explained by a
reduction in BMI and reduced physical activeness alone,
because there were many confounding factors which
might take place during Ramadan such as changes in diet
and sleeping hours which were not controlled in this
study. The effect of Ramadan fasting alone in a normal
weight respondent regardless of their level of physical
activity before Ramadan could be different as many
studies show that in normal weight adults, Ramadan
fasting can significantly increase HDL-C and reduce
LDL-C.?*** In fact some other studies reported that the
increase of HDL-C was up to about 20-30% and LDL-C
decrease was up to 20%.%**" Nevertheless, there were
many studies that showed increased physical activity
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during Ramadan bring about positive blood biochemistry
changes which would encourage physical activity during
Ramadan and in this prospective observations among a
group of working women who were overweight points
out that increasing levels of physical activity before
Ramadan could also result in positive blood biochemistry
changes.”®%®

CONCLUSION

To conclude, although not statistically significant, in this
study the health benefits of physical activeness were
observed in the group with ‘high to moderate level’
physical activity before Ramadan (e.g., lower BMI,
diastolic and diastolic blood pressure, TC, LDL-C, TG,
FBS, TC/HDL-C but higher HDL-C than the ‘low level’
physically activity group). The indication of positive
health outcome from reduced BMI during Ramadan such
as reduced TG was more evident in the group with ‘high
to moderate level’ physical activity prior to Ramadan
while the indication of negative health outcome of
reduced physical activity was evident in both groups (i.e.,
reduced HDL-C). On the other hand, the effect of
Ramadan fasting in reducing FBS was more evident in
the group that was not physically active prior to
Ramadan. Higher level of physical activity prior to
Ramadan could positively influence the blood
biochemical changes in Ramadan. Muslims should be
encouraged to increase the level of physical activity prior
to Ramadan and ideally to maintain it during Ramadan.
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