Regular Exercise and Cardiovascular Risk Factors
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Abstract

Physical inactivity has been counted as a risk factor for coronary artery disease. Regular
exercise has also been reported to redure risk of cardiovascular disease and its risk factors. We
surveyed 3615 subjects for their conventional risk factors of coronary disease and for the frequency
of their exercise. We found that subjects who had regular exercise were more likely to have
lower triglyceride and resting heart rate. HDL cholesterol was higher in the group of subjects who
had regular exercise. There was no difference in fasting plasma glucose, total cholesterol or
blood pressure levels between those who had and those who did not have regular exercise.
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The AHA counts physical inactivity as a  butes to several metabolic risk factors. However. it
major risk factor for coronary artery disease (1), is not clear whether physical inactivity is an inde-
This is based on an established relationship between  pendent risk factor for coronary artery disease. It
the risk of cardiovascular disease and physical has been widely accepted that physical inactivity
Inactivity, as shown by the Framingham Heart should be identified in risk assessment and an
Study. As with obesity, physical inactivity contri- independent target for risk-reduction intervention.
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Practical recommendations to guide patients to start
a safe and effective exercise program has been
published(2-3).

It was suggested that 150 minutes of
moderate-intensity physical activity accumulated
throughout the week can improve health(4-6). Sim-
ple walking exercise was also reported to have a
beneficial effect on patients with coronary artery
disease. It was also showed to have favorable
effects on major risk factors for coronary artery
disease such as cholesterol levels, hypertension,
smoking and diabetes mellitus(7).

This study aimed to examine the crossec-
tional relationship of regular exercise and fasting
lipid, blood sugar and blood pressure leve's in a
healthy Thai population.

MATERIAL AND METHOD

Study populations: We interviewed and
examined 3,615 employees of Shinawatra Corpera-
tion during their yearly physical check up. This
number represents 90 per cent of the company’s
total employee number. All participants were in-
formed about the study and given a confidential
questionnaire one week before being examined by
cardiologists. The study was approved by the ethi-
cal committee of Siriraj Hospital. Blood samples
for plasma lipids and glucose levels were taken on
the same morning of physical examination after at
least 12 hours of fasting. It was immediately mixed
with 1.5 mg of EDTA and immediately centrifuged.
Plasma for lipids and glucose analysis was stored
at 49C until being analyzed. The analysis was done
within 2 hours after collection.

Participants were asked to complete the
questionnaire by themselves at home. This in-
cluded questions on general health, behavior and
method and frequency of their exercise and physi-
cal activity.

Blood pressure was measured in the right
arm with subjects in a sitting position. The average
of at least two measurements to the nearest 2 mmHg
using a mercury sphygmomanometer was recorded
and used in all analyses. The third measurement
was done if the first and second readings showed a
difference greater than 10 mmHg.

Laboratory procedure: Plasma levels of
total cholesterol and triglyceride were measured by
enzymatic techniques (Roche Diagnostics, Switzer-
land). High density lipoprotein (HDL) cholesterol
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was measured by dextran sulfate-magnesium preci-
pitation followed by enzymatic determination of cho-
lesterol(8-10). The plasma glucose was deter-  mined
by the glucose oxidase method. The level of  low
density lipoprotein (LDL) cholesterol was  derived
from the Friedewald calculation.

Definitions

Physical activiry: Information of physical
activity was retrieved from the questionnaire. Sub-
jects in the group of regular adequate exercise were
those who exercised for a duration of at least 20
minutes more than three times per week. The regu-
lar inadequate exercise group consisted of those
who exercised regularly for 10-20 minutes two to
three times per week, or those who exercised more
than 20 minutes only two to three times per weck.
Persons who exercised less than 10 minutes each
time, or less than twice a week, were considered not
having regular exercise.

Risk factors of coronary heart diseuse:
Hypertension is defined as systolic blood pressure
higher than or equal to 140 mmHg. or diastolic blood
pressure above or equal to 90 mmHg. Persons with
abnormal glucose status were those with fasting
plasma glucose more than, or equal to, 100 mg/dL.
Normal levels for fasting total cholesterol. LDL
cholesterol, HDL cholesterol, and triglyceride used
in our calculation were 240 mg/dl, 160 mg/dl, 35
mg/dl and 200 mg/dl respectively.

Statistical analysis

Data entries were done separately by 2
typists and any discrepancy of the data was re-
checked and corrected if possible. All incorrect data
were excluded for analysis. All measured variables
are presented as mean + SD, and categorical vari-
ables are presented by frequency and percentage.
Differences between groups are assessed by using
chi-square, r-test or ANOVA where appropriate.
Multivariate analysis of covariance (ANCOVA) 1s
applied to adjust the effect of some risk factors. A
p-value less than 0.05 is considered to be signifi-
cant.

RESULTS

From 3,615 participants, data completion
of all categories was around 99 per cent (Table 1).
There were more females than males. The mean age
of the male group was significantly higher than the
female group (31.2 = 6.6 and 29.3 + 4.9 years old,
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Fig. 1 Percentage of regular exercise stratified by age groups.

p <0.001). A higher percentage of males had regular
exercise compared to females (35.5% and 16.7%,
p=0.001). The mean body mass index (BMI) for
males was 23.06 + 3.57 kg/m2 and for females was
20.71+2.99 kg/m2 (p=0.01).

Fig. 1 shows that a higher percentage of
older subjects had regular exercise compared to the
younger subjects. Twenty-five per cent (25.6%) of
people aged 30 up had regular exercise, while only
21.2 per cent of those aged below 30 exercised regu-
larly (p=0.001).

Table 2 (a and b) shows that the regular
exercise (both inadequate and adequate groups)
group has lower average resting heart rate and
higher blood pressure and triglyceride levels. How-
ever, after being adjusted by age, sex and BMI the
regular exercise groups appeared to have lower
mean triglyceride and higher HDL cholesterol
levels. The adjusted mean levels of total cholesterol,
LDL cholesterol, plasma glucose and diastolic and
systolic blood pressures were lower in the regular
exercise group but did not reach statistical signifi-
cant levels. There were more subjects with high
blood pressure and impaired fasting glucose in the
regular exercise group, but the prevalence of abnor-
mal total cholesterol, LDL cholesterol and trigly-
ceride was not different between the two groups
(Table 3).

Table 2. Average (mean + SE) fasting plasma lipids
and glucose, and resting heart rate and
systolic and diastolic blood pressure before
(a) and after (b) age, sex and BMI adjust-
ment.

Table 2a) No Exercise Regular  p-value

exercise

Chol (mg/dL) 200+ 0.7 2019+ 1.3 0.210

TG (mg/dL) 902+1.2 950+ 2.1 0.040

LDL (mg/dL) 1236+0.6 1255+ 12 0.130

HDL (mg/dL) 584 +0.3 57.4+0.5 0.070

FPG (mg/dL) 89.4+02 90.0+ 04 0.160

SBP (mmHg) 1129402 115.1+£0.5 <0.001

DBP (mmHg) 753402 76.8 +0.3 <0.001

HR (beat/min) 788 +0.2 76.6 + 0.3 <0.001

Table 2b) No Exercise Regular  p-value

exercise

Chol (mg/dL) 2001.3+0.7 2004+ 12 0.54

TG (mg/dL) 973+ 1.1 914+ 19 0.006

LDL (mg/dL) 125.1 £0.7 1241+ 1.1 0.44

HDL (mg/dL) 56.7+0.3 58.1+0.5 0.01

FPG (mg/dL) 90.2+02 89.5+04 0.16

SBP (mmHg) 1145+02 1142+ 04 0.54

DBP (mmHg) 76.4+0.2 76.1 +0.3 0.36

HR (beat/min) 78.1+02 76.8+0.3 0.001

Abbreviation: Chol = total cholesterol, TG =- triglyceride. LDL =
LDL.- cholesterol, HDL = HDL- cholesterol, SBP = systolic blood
pressure, DBP = diastolic blood pressure, HR = resting heart rate
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Table 3. Number of subjects with abnormal lipids,

glucose levels and hypertension.

Regular exercise
no yes
% %

p-value

REGULAR EXERCISE AND CARDIOVASCULAR RISK FACTORS

Chol > 240 mg/dL 371 13.8 115 14.2 0.83
LDL > 160 mg/dL 345 12.9 113 14.0 0.45

HDL <35 mg/dL 253 9.4 56 6.9 0.03
TG > 200 mg/dL 130 4.8 38 4.7 0.93
FPG>110mg/dL 59 22 29 36 0.039
HTN 187 6.9 75 9.2 0.04

Abbreviation: Chol = total cholesterol, LDL = LDL cholesterol,
HDL = HDL cholesterol, TG = triglyceride, FPG = fasting plasma
glucose, HTN = hypertension

DISCUSSION

This study demonstrated that regular exer-
cise for a duration of 10-20 minutes or more, and
2-3 times or more per week, was associated with
lower levels of triglyceride and higher HDL-choles-
terol. This confirmed the benefit of exercise pre-
viously reported(11). However, our results only
confirmed a crossectional relationship of exercise
and the risk factors. The benefit of regular exercise
in our population may be confounded by higher
level health concerns in people who exercised regu-
larly. On the other hand, our population had a higher
proportion of males who had regular exercise com-
pared to females. The higher blood pressure and
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body mass index in the regular exercise groups may
be a result of male subjects being present in this
group, while the younger female subjects did not
have regular exercise. Further more, we also demon-
strated that older subjects were more likely to have
regular exercise compared to the younger age
groups. This could be a result of higher level of
health concern in older age group. Because of these
baseline differences, we could not demonstrate any
obvious benefit of regular exercise on cardiovas-
cular risk factors. After all values were adjusted by
age, sex and body mass index, we only found that
regular exercise was associated with higher HDL
cholesterol, lower triglyceride and resting heart
rate.

Further long term study is needed to
observe the effect of regular exercise on risk factors
of coronary artery disease as well as the risk of coro-
nary artery disease.
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