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Abstract

Context: Low physical activity is one of the major risk factors for non-communicable diseases (NCD) such as cardiovascular disease
and type 2 diabetes. The current paper reviews the main findings from Tehran lipid and glucose study (TLGS) that focus on physical
activity and its association with cardiometabolic risk factors over the past two decades.
Evidence Acquisition: We conducted a literature search for articles from 1999 to December 2017 using the search terms: (Physical
activity, leisure time physical activity, non-communicable disease, and TLGS).
Results: The prevalence of low physical activity was 69.8% during phase II of TLGS (2000 - 2004). During 6.5 years of follow up,
the prevalence of low physical activity in the total population decreased significantly between phases II (2000 - 2004) and IV of
TLGS (2008 - 2010) (P < 0.05). Overweight individuals with sedentary lifestyles had a higher risk of metabolic syndrome, compared
to those who had high levels of leisure-time physical activity in phase IV of TLGS (2008 - 2010); in the obese group, systolic blood
pressure, and triglyceride levels differed significantly between different leisure-time physical activity categories (106.9 ± 14.3 vs.
119.1 ± 17.2 mmHg, P = 0.03) and (111.4 ± 1.6 vs. 147.1 ± 1.6 mg/dL, P = 0.01), respectively.
Conclusions: The present review highlights the impact of low physical activity on the health of the TLGS community from adoles-
cence to adulthood. The decreased prevalence of low physical activity from phase II to phase IV of TLGS indicates the necessity for
lifestyle interventions as a potentially effective strategy, which could have a positive impact on various risk factors and indicators of
non-communicable diseases such as body mass index, waist circumference, systolic blood pressure, and lipid profiles.
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1. Context

Low physical activity is one of the main risk factors for
non-communicable diseases (NCDs) such as cardiovascu-
lar disease and type 2 diabetes (1, 2). The World Health Or-
ganization (WHO) reports that low physical activity causes
27% of diabetes and 20% of ischemic heart disease and it is
one of the eight main risk factors of cardiovascular deaths,
and, more importantly, is one of the five global risks for
mortality (3). The health-care costs of low physical activ-
ity were estimated at $53.8 billion, including $5.0 billion
for coronary heart disease and $37.5 billion for type 2 dia-
betes in 2013. Low physical activity is responsible for $2.4
billion health-care costs in the Eastern Mediterranean re-
gions, with Iran’s share estimated at $609,296 (4).

The Tehran lipid and glucose study (TLGS), a
population-based study, has been designed with the
aim of determining and preventing the risk factors for

NCDs through changing lifestyles of the population since
1999. This study consists of two major components: Phase
I is a cross-sectional prevalence study of NCDs and as-
sociated risk factors and phase II to VI are prospective
interventional studies with repeated data collection every
3 years (5, 6). Data on TLGS physical activity was obtained
using two questionnaires, the lipid research clinic (LRC)
and modifiable activity questionnaire (MAQ). In addition,
some efforts have been made to increase the rate of physi-
cal activity in the intervention phase of TLGS survey. These
included; (1) face to face training, (2) physical activity
training and emphasizing the importance of the sport
education times in schools, (3) providing some facilities
such as free or half-price vouchers for TLGS participants.
The current paper hence reviews the main results of the
studies investigating physical activity levels in the TLGS
population.
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2. Evidence Acquisition

We conducted a literature search for articles published
between 1999 to December 2017 using the search terms:
“physical activity”, “leisure time physical activity”, “non-
communicable disease”, and “TLGS” in PubMed database.
Seventeen articles were found. During 20 years of TLGS,
the impact of physical activity has been investigated in
two forms; (1) as an independent and main risk factor for
NCDs (2) as a dependent risk factor or confounder factor
for other variables. Because of the importance of the first
item and the extension of the second item, the current pa-
per reviews the main results of the studies which targeted
physical activity as the main risk factor in TLGS population.

Physical activity data were collected by two methods;
LRC was used in initial phase of TLGS (phase I) and is a
simple measure including four questions. Since the data
obtained through LRC were rather subjective and not ac-
curate for the Iranian culture, the physical activity ques-
tionnaire was replaced by a Persian-translated MAQ ques-
tioner, which measures leisure-time, job, and household
activities and calculates the metabolic equivalent (MET)
based on min/wk. 1500 min/wk) (7). The physical activ-
ity levels has been defined as low (MET < 600 min/wk),
moderate (MET 600 - 1499 min/wk) and high (MET ≥ 1500
min/wk) levels (8). Momenan et al. have previously deter-
mined the reliability (98%) and validity (47%) of the Persian
MAQ version (9). Leisure-time physical activity specifies
performing three or more days of vigorous-intensity activ-
ity of at least 20 minutes, or five or more days of moderate-
intensity activity or walking for at least 30 minutes or ≥ 5
days of any combinations of walking, moderate, and vigor-
ous activity.

3. Results

3.1. The Prevalence of Leisure-Time Physical Activity/Inactivity

3.1.1. Adults

Low physical activity as the health levels in our soci-
ety are increasingly dangerously. According to the TLGS
study, during 2000 - 2004 (phase II of TLGS), the preva-
lence of leisure-time low physical activity was 69.8% and
the prevalence of physical activity was 30% for both gen-
ders, among total TLGS population (n = 72850). The levels
of leisure-time physical activity of 1590 men (50.6%) and
1803 women (43.5%) were less than 30 min/week. As ex-
pected, the prevalence of inactivity increased as BMI in-
creased (69.8% in overweight men and 75.3% in obese men;
P < 0.05). In addition, low physical activity level in occa-
sional smokers was 36% higher than in never smokers (P
= 0.002) (10). Another study in TLGS participants with no
history of lifestyle intervention during the phase II (3515

TLGS adults), showed a significant decrease in leisure-time
physical activity among women (P < 0.05), after a 6.5-year
follow up. The prevalence of low physical activity in this
study decreased significantly between phases II and IV of
TLGS, (45.9% vs. 42.6%, P < 0.05), especially among older
men (≥ 60 year). Eventually, results indicated a 3.3% de-
crease in the prevalence of low physical activity during a
6.5 year follow up (11). Although a decrease in low physi-
cal activity has been observed, it‘s prevalence still remains
high.

3.1.2. Adolescents

Physical activity undoubtedly is related to the obesity
status of adolescents (12). Published TLGS data reveal that,
among 777 adolescents participants, 50.4% of individuals
with normal weight and 44% of overweight/obese adoles-
cents (BMI ≥ 85th percentile) had high levels of physical
activity (≥ 6 MET of intensity), levels which were 0.8 ±
0.4 and 0.6 ± 0.2 h/day in the normal weight and over-
weight/obese groups, respectively, indicating that most of
the TLGS adolescents have moderate and high physical ac-
tivity (13).

3.2. Physical Activity andMetabolic Syndrome

The physical activity and the components of metabolic
syndrome (MetS), i.e. waist circumference (WC), fast-
ing blood glucose (FBG), Triglycerides (TG), high density
lipoprotein-cholesterol (HDL-C), systolic blood pressure
(SBP), diastolic blood pressure (DBP), have been investi-
gated in the TLGS population and have been known to be
associated with each other; means of mentioned variables
were significantly higher in the overweight/obese adoles-
cents, except for HDL-C and FBG in each tertile of physical
activity. In normal weight individuals, there was a signif-
icant association between light physical activity and the
risk of lower levels of HDL-C (P: 0.01). Overweight/obese
subjects with light and moderate physical activity levels
had larger WC than those who participated in vigorous
physical activity, only after adjustment for determined
confounders (OR = 1.11; CI 95% 1.07, 1.21; P: 0.01) (OR = 1.06;
CI 95% 1.01, 1.08; 0.02, respectively) (13). Data from 5568
(2486 male, 3082 female) non-diabetic participants aged
≥ 20 years in TLGS (phase IV, 2008 - 2010) shows that
in both genders, the most pre-diabetic patients were not
active in leisure-time physical activity, compared to non-
prediabetic controls (P < 0.01). Prediabetic male partic-
ipants had indirect association with both poor diet and
physical activity, via BMI and TG, respectively, prediabetic
female participants. Whereas these association has been
between behavioral factors and pre-diabetes were via TG,
respectively in prediab. Leisure-time physical activity and
poor diet were significantly correlated, only in men (P <
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0.01) (14). Higher risk of MetS was detected in Overweight
people with a sedentary lifestyle compared to who had
high leisure-time physical activity levels in phase IV of TLGS
(15). In brief, results of these studies showed the impact of
physical activity on MetS components and some MetS com-
ponent review as below:

3.2.1. Hypertension

In the obese group, SBP differed significantly by leisure-
time physical activity categories (106.9 ± 14.3 mmHg vs.
119.1 ± 17.2 mmHg, P = 0.03). Normal-weight participants
with high leisure-time physical activity had a greater risk
of high SBP than did those who had leisure-time physical
activity moderately (OR, 0.52; 95% CI, 0.31 - 0.86; P = 0.01),
the similar risk was detected in obese people whit vigorous
leisure-time physical activity, compared to those who had
light leisure-time physical activity (OR, 0.60; 95% CI, 0.41 -
0.91; P = 0.01) and moderate leisure-time physical activity
(OR: 0.58; 95% CI, 0.39 - 0.64; P = 0.005) (15).

3.2.2. Dyslipidemia

In the obese group, TGs levels differed significantly by
leisure-time physical activity categories (111.4 ± 1.6 mg/dL
vs. 147.1 ± 1.6 mg/dL, P = 0.01). (15). Normal-weight adults
who participated in light leisure-time physical activity had
a higher risk of elevated triglycerides and reduced HDL-C,
than did adults who participated in vigorous leisure-time
physical activity (OR, 1.46; 95%; CI, 1.01 - 2.14; P = 0.049) (OR,
1.15; 95% CI, 1.05 - 2.33; P = 0.03); hence the results demon-
strated that for the normal-weight group with a sedentary
lifestyle, the risk of having higher triglyceride levels was
46% and in those with lower HDL-C was 15% higher than for
those with vigorous leisure-time physical activity (15).

3.2.3. Dysglycemia

In the overweight group, adults who participated in
moderate leisure-time physical activity had higher FBG lev-
els than those with vigorous leisure-time physical activity
after adjustment for sex, age, smoking status, education
levels, and calorie intake (OR, 1.65; 95% CI, 1.37 - 3.23; P =
0.02); the association between MetS and light leisure-time
physical activity was significant only after adjustment for
those variables (OR, 2.08; 95% CI, 1.03 - 4.21; P = 0.04). Over-
weight individuals with vigorous leisure-time physical ac-
tivity had lower FBG than groups with moderate leisure-
time physical activity (15).

3.3. Low Physical Activity and Obesity

Logistic regression analyses of 7285 adults in phase II
of TLGS, revealed that rates of low physical activity of men
with BMI > 30 kg/m2 were significantly higher than the

rates of physical activity of men with BMI < 25 kg/m2 (P
= 0.001). There was no significant difference between the
BMI 25 - 30 kg/m2 group and the reference group in men
(10). On the other hand, another study showed no sig-
nificant difference between BMI groups regarding leisure-
time physical activity categories during phase III of TLGS
(2005 - 2008) (15). Analysis of different TLGS phases yielded
different results on the association between physical activ-
ity and obesity.

Mother’s physical activity could affected the preva-
lence of children obesity with mean ages of 5.3 and 9.1 year.
Across quartiles of mother’s physical activity, from heavy to
light, the prevalence of obesity increased among children,
from 4.4% to 5.9% in children, aged 5.3 year (P = 0.02) and
from 11.6% to 13.0% in children, aged 9.1 year (P = 0.03). The
father’s physical activity had little effect on the prevalence
of children obesity (mean age 5.3 year) (12). hence appar-
ently parent‘s physical activity and physical activity at any
age could have an impact on body weight and obesity.

3.4. Social and Behavioral Factors

Two TLGS study have focused on physical activity as a
dependent factor and aimed assessment of the effect of the
social and behavioral factors on physical activity. Among
7285 TLGS participants in phase II, there was no statisti-
cally significant difference between the prevalence of low
physical activity based on age, smoking, educational lev-
els and hours worked; the prevalence of inactivity only in-
creased with age from 20 to 49 in men (P = 0.001) (10). In an-
other survey, the assessment of a conceptual model of as-
sociations between socio-demographic, behavioral factors
and obesity showed that in both genders, being employed
and having lower levels of education significantly lowered
leisure-time physical activity in phase IV of TLGS (P < 0.01),
and also, men are married had significantly lower leisure-
time physical activity (P < 0.01) (16); these results are not
sufficient and for these studies on study the association be-
tween social and behavioral factors and physical activity
are needed.

4. Discussion

The present review indicates the impacts of low phys-
ical activity on the health of the community from adoles-
cence to adulthood. The prevalence of low physical ac-
tivity among adults was 69.8% and a significant increase
in physical activity was documented in a 6.5-years follow
up. A Brazilian study showed 66.6% low physical activity in
adults, data is almost as same as very similar to our results
(17). The significant increase in physical activity was also
observed from 1999 to 2009 in Switzerland (18). It needs to
be mentioned that the questionnaires used were different.
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Our results revealed that physical activity is associated
with some of the MetS components in both adolescents
and adults, results consistent with other studies that re-
vealed moderate and high physical activity is related with
lower risk of MetS in adolescents (8) and adults (19). It is
obvious that low physical activity during childhood and
adolescence could affect adult low physical activity and in-
crease non-communicable disease risk factors such as BMI,
high blood pressure in the future (20, 21). Based on our re-
sults, physical activity interventions could be an effective
strategy and have a positive impact on reducing the com-
ponents of non-communicable diseases such as BMI, WC,
and SBP not only in adolescence, but also in adulthood.
Public health efforts must be increased to improve the
physical activity levels to prevent the non-communicable
diseases and other related diseases.

TLGS studies focusing on physical activity, of course,
do have some limitations; first, the prevalence of physical
activity was not assessed in children; second, the data are
obtained based on self-report questioners and study out-
comes may hence have recall bias; third, because of us-
ing different physical activity questionnaires and methods
from other studies, any generalization of this study to oth-
ers could be problematic; fourth, there is much physical ac-
tivity data that has not been released yet, and hence many
gaps in data available. Future studies are hence needed
to determine the prevalence of all TLGS phases from child-
hood to adulthood, and to identify clinical aspects of phys-
ical activity. Interventions for physical activity, of course
must be continued in TLGS population.

4.1. Conclusion

The present review highlights the impact of low physi-
cal activity on the health of the TLGS community from ado-
lescence to adulthood. The decreased prevalence of low
physical activity from phase II to phase IV of TLGS indicates
the necessity for lifestyle interventions as a potentially ef-
fective strategy, which could have a positive impact on var-
ious risk factors and indicators of non-communicable dis-
eases such as BMI, WC, SBP, and lipid profiles.
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