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INTRODUCTION

ABSTRACT

Background: There are several studies about the positive relation between physical
inactivity or low cardio respiratory fitness with development of metabolic syndrome
(MS). In contrast, physical activity had favourable effects on all components of MS but
the quantity and the frequency of physical activity necessary to produce this beneficial
effect has not been defined as yet. The aim of this survey was to study the association
of regular physical activity, measured by patient’s estimation of walking time per day,
with MS. Materials and Methods: This cross-sectional study was conducted as a part
of Isfahan Healthy Heart Program (IHHP). Persons who had no component of MS were
considered as reference group. Demographic data were collected by questionnaire. Relation
between walking time and MS was evaluated by using logistic regression adjusted by age,
sex, socioeconomic status (SES), life style and food item. Results: The study populations
consisted of 4151 persons. Lower physical activity was associated with higher prevalence
of MS (P < 0.001). There was a negative relation between the usual daily walking time and
MS. Adjusted odds ratio for age groups, sex, SES, life style and food items (fat and oil, sweet
and sweet drink, rice and bread, fried food) revealed that MS decreases with increasing
walking time (P < 0.05) [OR = 0.70 (0.52-0.94)]. Conclusion: Total daily walking time
is negatively associated with MS and increasing daily walking time is an effective way for
preventing MS.
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that up to 47.2% of the Iranian population had sedentary
lifestyle.* Itis estimated that 21.9% of Iranian adults living

Metabolic syndrome (MS) is a clustering of cardiovascular
risk factors represented by high blood pressure, overweight/
obesity, hypertriglyceridemia, low high-density lipoprotein-
cholesterol (HDL-C), and glucose intolerance.!

The diagnosis of MS in adults, and recently in children and
adolescents, is established when three or more of the five
individual elements exist together in the same subject.[*?

MS comprises a major risk for chronic diseases and in
association with rising childhood obesity, and a sedentary
lifestyle, is rapidly increasing in prevalence.? It is reported

Access this article online

Quick Response Code:

Website:

www.nigeriamed;j.com

DOL:
10.4103/0300-1652.128156

in central Iran have MS.5

Coronary heart disease is the leading cause of death in
industrialised countries and is rapidly becoming a primary
cause of death worldwide.® In adults, MS is associated with
a significantly elevated risk of coronary heart disease.”

Physical activity helps to promote a healthful body
composition, maintain muscle mass and thus preserve the
resting metabolic rate.®?

Physical activity and fitness are associated with a lower
incidence of morbidity and mortality from a number of
chronic diseases, including cardiovascular diseases (CVDs),
diabetes and obesity.!%!!

There is a substantial body of evidence associating
physical inactivity or low cardio respiratory fitness with
the development of MS in adults.'?!® In contrast, physical
activity has favourable effects on all components of the MS
and on the resulting cardiovascular risk.*
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Walking is the most common physical activity among
adults,*!> and an accessible form of moderate physical
activity particularly relevant for the obese, which are less
likely to perform vigorous physical activity.

The quantity and the frequency of physical activity
necessary to produce beneficial effects has not been
defined as yet, but brisk walking is considered particularly
appropriate, as it can be practiced by a large number of
individuals, without any additional cost, and has a low rate
of injury.'® In one study on hypertensive patients, walking
and running produce similar reductions in mortality.”

In this study, walking with intensity, which is usual in daily
activity, was evaluated in relation to MS in a sample of
Iranian population. The programme began in 2000-2001
and its third phase was done in 2007.1%% It is a quasi-
experimental trial that includes a reference area and
several levels of evaluation including process, impact and
outcome evaluations. IHHP involves individual, community
and environmental changes to support health behaviour
modification.?%2!

MATERIALS AND METHODS

This was a cross-sectional study of the Isfahan Healthy
Heart Program (IHHP).

[HHP is a comprehensive integrated community based
programme for CVD prevention and control among
adults via reducing CVD risk factors and improvement of
cardiovascular healthy behaviours.

The IHHP evaluation included four annual independent
sample surveys in four specific sub-groups (adults,
adolescents, health professionals and individuals at high
risk for non-communicable disease) in both intervention
and reference areas. In each community, a random sample
of adults was selected yearly by multi-stage cluster
sampling.

MS was defined as subjects who had three or more of the
following criteria as defined by the National Cholesterol
Education Program:' (1) Central obesity as the waist
circumference (WC) >102 cm in men and >88 cm in
women; (2) Fasting plasma triglycerides 2150 mg/dl;
(3) low HDL-C with fasting HDL-C <40 mg/dl in men and
<50 mg/dlin women; (4) hypertension with systolic blood
pressure 2130 mmHg and/or diastolic blood pressure
85 mmHg and/or anti-hypertensive agents and (5)
hyperglycaemia with fasting plasma glucose 2100 mg/dl
and/or hypoglycaemic medications.

A total of 2196 persons who had no components of MS
were considered as the reference group.

The data were collected using validated
questionnaires.®51618-20 Physical activity was assessed

by Baecke questionnaire. Walking time was estimated by
participants. Walking time is composed of two components,
leisure walking time and transfer walking time; in this
study, the sum of these two components was considered
as walking time. The weight measured by a Seca scale, and
WC was measured at the part of the trunk located midway
between the lower costal margin (bottom of the lower
rib) and the iliac crest (top of the pelvic bone). Body mass
index (BMI) was calculated as weight/height® (kg/m?).
Blood pressure was measured twice on the right arm, in
sitting position and after 15 minutes rest. The mean of
two recordings was recorded. The first and fifth Korokov’s
sounds were considered as systolic and diastolic blood
pressure, respectively. To measure blood sugar and lipid
profile (cholesterol, triglyceride, HDL and low-density
lipoprotein (LDL)), approximately 10 ml of blood sample
was taken from participants after an overnight fast.

Statistical analysis

The demographic and baseline data of two groups were
compared by chi-square and t-test. Walking time was
divided in to the 4 quartiles. The prevalence for each
component of MS was calculated by chi-square and analysis
of variance (ANOVA) tests were used to compare the
means. The relations between walking-duration quartiles
and MS were analysed by logistic regression test. To test
for linear trend and determine P-value for trend across
quartile of walking, we assigned the median walking time
to individual’s variable as continuous variable in logistic
regression for >=3 componentvs. 0 component. The results
are adjusted by age, sex, socioeconomic status (SES), life
style and food items (fat and oil, sweet and sweet drink, rice
and bread, fried food). The effect of BMI is also adjusted
in the last model.

RESULTS

The study population was 4151 persons with a mean age
of 40.21 + 16.26 years (49.4% female and 50.6% male).
The basic characteristics of participants are shown in
[Table 1]. MS is more prevalent in women than in men
(62.7% vs. 31.9%) (P < 0.001). It is also more prevalent in
people who are in lower economic status (65% vs. 27.5%)
(P<0.001). MS prevalence is higher in persons with higher
stress score and in people who had lower daily physical
activity (P < 0.001).

In [Table 2], mean and prevalence of MS components,
among quartile of walking time are shown. WC, fasting
blood glucose, LDL and total cholesterol all are negatively
associated with increasing walking time (P < 0.001). The
results of logistic regression test for relation between MS
and walking duration are shown in [Table 3].

In all models, the odds ratio of MS decreases with increasing
walking time (P < 0.05).
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Table 1: Basic characteristics of the study population

Characteristic o Component =3 Component P-value
Number of subject 2196 1955
Sex*
Female 765 (37.3) 1286 (62.7) <0.001
Male 1431 (68.1) 669 (31.9)
Age (years)* 32.29+12.59 £49.11+15.28 <0.001
Education?
0-5 years 1316 (67.9) 623 (32.1) <0.001
6-12 years 527 (31.8) 1132 (68.2)
>12 years 109 (20.0) 437 (80.0)
Income?
Very low 251 (35) 467 (65.0) <0.001
Low 1213 (52.3) 1108 (47.7)
Moderate 520 (63.8) 295 (36.2)
High 206 (72.5) 78 (27.5)
Marital status?
Married 1506 (47.6) 1660 (52.4) <0.001
Single 689 (70.1) 294 (29.9)
Number of persons in the £4.11+1.80 3.951.9 0.006
family*
Car ownership?
No 1238 (50.2) 1227 (49.8) <0.001
Yes 957 (56.8) 727 (43.2)
Ever smoking?
Never 1719 (50.0) 1722 (50.0) <0.001
Current and past 475 (67.1) 233(32.9)
GHQ?
Low stress 1466 (54.3) 1232 (45.7) 0.011
High stress 725 (50.2) 719 (49.8)
Total daily physical 921.22+659.05 677.57+523.54  <0.001
activity* (METS minutes
per day)
BMI (kg/m?)* 22.63+3.31 29.19+4.27 <0.001
BMI Category?
Normal 1637 (84.8) 294 (15.2) <0.001
Overweight and obesity 490 (23.0) 1641 (77.0)
Fried food* 4.00%2.83 3.18+3.05 <0.001
Rice and bread* 20.75+6.94 20.09%7.18 0.003
Sweet and sweet drink* 4.24%4.37 2.09+2.79 <0.001
Fat and oil* 6.79+6.08 5.75+5.86 <0.001

‘indicates (Mean + SD) P-value obtained from Student t-test; %indicates Number (%),
P-value obtained from chi-square test

In Model 1, ‘logistic regression without adjustment’ the
odds ratio for existing MS in persons with usual walking
time between 60 and 300 minutes/day is 0.71, which
means that this level of daily walking time decreases the
probability of occurrence of MS by about 29%. In model
6, ‘adjusting for age, sex, SES, life style, food items and
BMI’ the odd ratio changes only 1%, this means that these
factors had a trivial effect on the relation between daily
walking time and MS.

DISCUSSION

Regular physical activity is an important protective factor
against several diseases, such as obesity, hypertension, type
I diabetes*'® and MS." In a cross-sectional school-based

study on 417 adolescents (243 girls) aged 15-18 years
from the Azorean Islands, Portugal, daily step counts and
physical activity levels were negatively associated with
having one or more metabolic risk factors.?? In another
study on 456 adolescents in Brazil, the inactive adolescents
and the adolescents with low cardio respiratory fitness
had higher prevalence of MS; there was no difference with
respect to gender.??

In the Woolf study on 207 adult women (20-70 years),
significant inverse correlations were found between
activity (steps per day) and BMI, insulin level, CRP
concentration, leptin level, WC and body fat, glucose levels,
CRP concentration, WC and body fat.?*

In our study, lower physical activity was associated with
higher prevalence of MS (P < 0.001).

In the Woolf study, with increasing age (from 30 to70 years)
in women, the incidence of MS components increases. The
relation between physical activity and MS components is
also more prominent in younger women.?*

Kim et al, from Japan, reported that the risk for MS among
physically inactive men was significantly higher than
that for physically active men after adjustment for age,
sedentary time, low intensity activity, smoking, calorie
intake and BMI. In contrast, the risk for MS in women
was not significantly different between physically active
and physically inactive women after adjustment for age,
sedentary time, low intensity activity, smoking, calorie
intake, BMI and menopausal status.? In our study, the age
and sex had a small effect (>4%) on risk of having MS for
patients with low physical activity.

Regarding the mentioned studies, the age and sex in
different region of world may have different impact on
relation between physical activity and MS. This may be
related to daily level of physical activity, daily calorie
intake, daily stresses and other measures of life style. In
our study, it was a negative association between MS and
self-reported walking time in adults aged 19-55 years,
regarding high prevalence of sedentary life in the Iranian
population (47.2%),* replacing daily activity with activity
that increase the usual daily walking time would decrease
the incidence of MS in this population.

The main limitation of our study was estimation of walking
time by participants, hence this variable depends on patient
cooperation. Also this study was cross-sectional and
these kinds of studies are weak for evaluation of relations
between variables.

CONCLUSION

In individual adults aged 19-55 years, daily estimated
walking time is negatively associated with MS. This
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Table 2: Mean and prevalence of the components of metabolic syndrome in study participants among

quartile of walking time

Characteristic Quartile of Walking P-value
0-8.57 Minutes 8.57-25.71 Minutes 25.71-60 Minutes 60-300 Minutes
Per Day Per Day Per Day Per Day
Waist circumference® 92.03+14.34 91.33%14.21 90.37+13.66 89.94+13.48 0.01
Fasting blood sugar* 94.15+29.29 93.12%32.54 91.55+29.19 91.46+29.03 0.14
Cholestrol* 198.83+42.02 196.29+42.09 194.09+40.72 192.29+42.05 0.005
Triglycerides® 165.37+125.01 158.63+114.73 156.26+109.86 160.72+118.86 0.32
HDL* 45.09%10.57 46.16+10.96 45.88+11.28 46.25+11.18 0.08
LDL* 120.81+34.45 118.83+34.41 117.40%33.92 114.73%34.59 0.002
SBP* 118.11+21.92 115.23+20.12 114.72+19.15 115.65+18.82 0.001
DBP* 76.03+11.86 74.79%11.26 73.99+11.24 74.48+11.39 <0.001
Component MS
High BP> 352 (36.6) 331(30.5) 369 (30.1) 222 (28.7) 0.001
HighTG* 421 (42.7) 447 (40.6) 464 (37.4) 299 (38.3) 0.06
Low HDL* 450 (45.7) 463 (42.2) 487 (39.4) 287 (36.9) 0.001
High FBS? 145 (14.7) 124 (11.2) 144 (11.6) 88 (11.3) 0.054
Highw? 395 (44.6) 399 (42.5) 418 (39.3) 238 (34-8) 0.001

*indicates (Mean +SD) P-value obtained from ANAOVA test; *indicates Number (%). P-value obtained from chi-square test.

Table 3: Crude and adjusted odds ratios (95% CI) for metabolic syndrome vs. no elevated component of

MS among quartiles of walking time

Models Quartile of Walking P-value for
0-8.57 Minutes 8.57-25.71 Minutes 25.71-60 Minutes 60-300 Minutes Trend
Per Day Per Day Per Day Per Day
Model 1 R 0.83 (0.70-0.99) 0.75 (0.63-0.88) 0.71 (0.58-0.85) 0.001
Model 2 R 0.84 (0.68-1.04) 0.77 (0.63-0.95) 0.75 (0.59-0.95) 0.036
Model 3 R 0.83 (0.67-1.04) 0.76 (0.62-0.94) 0.74 (0.58-0.94) 0.038
Model 4 R 0.83 (0.67-1.03) 0.77 (0.62-0.95) 0.73 (0.57-0.93) 0.027
Model 5 R 0.85 (0.69-1.07) 0.76 (0.61-0.95) 0.75 (0.58-0.95) 0.04
Model 6 R 0.80 (0.61-1.05) 0.79 (0.61-1.03) 0.70 (0.52-0.94) 0.045

Data are given as odds ratio (95%confidence interval) for the presence with metabolic syndrome relative. To normal from Logistic regression models using to first quartile as
Reference category; Model 1: Unadjusted; Model 2: Adjusted by age and sex; Model 3: Adjusted by age, sex, SES (education, income, car ownership, number of family persons);
Model 4: Adjusted by age, sex, SES, life style (ever smoke, GHQ, total daily physical activity adjusted by walking); Model 5: Adjusted by age, sex, SES, life style, food items (fat
and oil, sweet and sweet drink, rice and bread, fried food); Model 6: Adjusted by age, sex, SES, life style, food items, BMI

indi

cates that a mild physical activity such as regular

daily walking is an effective way of preventing metabolic
syndrome in the adult population.
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