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Abstract  Aims/hypothesis:. We analysed a sample of
Australian adults to determine the strength of associations
of TV viewing and participation in physical activity with
the metabolic syndrome. Methods: This population-based
cross-sectional study included 6,241 adults aged >35 years
who were free from diagnosed diabetes mellitus and self-
reported ischaemic disease and were not taking lipid-low-
ering or antihypertensive drugs. The metabolic syndrome
was defined according to the 1999 World Health Orga-
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nization criteria. Participants self-reported TV viewing
time and physical activity time for the previous week.
Results: The adjusted odds ratio of having the metabolic
syndrome was 2.07 (95% CI 1.49-2.88) in women and
1.48 (95% CI 0.95-2.31) in men who watched TV for
>14 h per week compared with those who watched <7.0 h
per week. Compared with those who were less active
(<2.5 h per week), the odds ratio for the metabolic syn-
drome was 0.72 (95% CI 0.58-0.90) in men and 0.53
(95% CI 0.38-0.74) in women who were active (>2.5 h
per week). Longer TV viewing (>14 h per week) was
associated with an increased risk of insulin resistance,
obesity and dyslipidaemia in both men and women. A total
physical activity time of >2.5 h per week was associated
with a reduced prevalence of both insulin resistance and
dyslipidaemia in both sexes and reduced prevalence of
both obesity and hypertension in women. Conclusions/
interpretation: Increased TV viewing time was associated
with an increased prevalence of the metabolic syndrome,
while physical activity was associated with a reduced prev-
alence. Population strategies addressing the metabolic syn-
drome should focus on reducing sedentary behaviours such
as TV viewing, as well as increasing physical activity.

Keywords Glucose intolerance - Insulin resistance -
Metabolic syndrome - Physical activity - Sedentary
behaviour - Obesity

Abbreviations AusDiab: Australian Diabetes,
Obesity and Lifestyle Study - CVD: cardiovascular
disease - IDF: International Diabetes Federation -
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Introduction

Physical inactivity is associated with a greater risk of
cardiovascular disease (CVD) [1] and type 2 diabetes [2].
Recognition of the importance of physical activity has
increased in the face of the epidemics of sedentary lifestyle,



obesity and the associated metabolic syndrome. The meta-
bolic syndrome provides a unifying aetiological framework
for the development of CVD, hypertension, dyslipidaemia
and glucose intolerance [3]. While epidemiological studies
show that physical activity and cardiovascular fitness re-
duce the risk of many of the features of the metabolic syn-
drome, in many studies, the lack of standard definitions of
the metabolic syndrome and its components has hampered
efforts to interpret the relationships with physical activity
[4-8].

Sedentary behaviour, especially TV viewing, is posi-
tively associated with an increased risk of obesity and CHD
risk factors [9, 10]. ‘Sedentariness’ and physical activity
are two distinct classes of behaviour that have different
patterns of determinants [11]. They are likely to have in-
dependent effects on total energy expenditure, weight and
metabolic variables [12, 13]. To date, no large popula-
tion-based studies have assessed simultaneously the as-
sociations of TV viewing and physical activity with the
metabolic syndrome. In addition, there is little information
on the extent to which sedentary behaviour and physical
activity influence components of the metabolic syndrome
other than obesity. We examined the cross-sectional asso-
ciations of TV viewing time and physical activity with the
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presence of the metabolic syndrome [as defined by the
World Health Organization (WHO)] [3] in a population-
based sample of Australian adults. We also examined the
extent to which obesity mediates the relationships of TV
viewing time and physical activity time with the other
components of the metabolic syndrome.

Subjects and methods

The 1999-2000 Australian Diabetes, Obesity and Lifestyle
Study (AusDiab) gathered data from a representative sam-
ple of 11,247 adults [14-16]. This represented 55% of those
who completed an initial household interview. Insulin
assays were conducted only for the population aged >35
years (n=9,644). The present analyses use data from adults
aged >35 years with complete data for all components of
the metabolic syndrome and TV viewing time and physical
activity time (n=7,821). We excluded those who were preg-
nant and those with health conditions affecting physical
activity, including clinically diagnosed type 2 diabetes, self-
reported angina, stroke and myocardial infarction, and
those taking medications for hypertension or dyslipidae-
mia. Thus, the final study population included 6,162 adults

Table 1 Selected characteristics of the 6,162 adults aged >35 years in the AusDiab according to the presence of the metabolic syndrome

Characteristic Sex  Participants without the Participants with the p value®
metabolic syndrome (n=5,009)  metabolic syndrome (n=1,153)
n (% within sex) M 2,129 (75) 702 (25)
W 2,880 (86) 451 (14)
Age (years), mean (95% CI) M 49.4 (48.5-50.3) 54.0 (52.5-55.6) 0.0001
w 50.1 (48.9-51.3) 55.8 (53.8-57.7) 0.0001
BMI (kg/m?), mean (95% CI) M 25.9 (25.6-26.2) 29.8 (29.4-30.3) 0.0001
w 25.4 (25.1-25.7) 31.4 (30.5-32.2) 0.0001
Waist circumference (cm), M 93.4 (92.4-94.4) 104.9 (103.5-106.2) 0.0001
mean (95% CI) w 81.3 (80.1-82.5) 97.0 (95.2-98.8) 0.0001
Parental history of diabetes, % (n) M 18.5 (366) 20.7 (135) 0.16
w 17.4 (552) 19.5 (107) 0.14
Current smoker, % (1) M 18.8 (371) 15.9 (113) 0.67
W 13.2 (415) 10.2 (53) 0.72
University or further education, % () M 48.7 (964) 46.1 (286) 0.85
w 38.9 (1,034) 24.7 (126) 0.04
Physical activity
Total physical activity time (h/week), M 5.7 (5.2-6.3) 4.2 (3.64.8) 0.0001
mean (95% CI) W 4.1 (3.7-4.6) 2.2 (1.8-2.6) 0.0001
Walking+moderate activity M 3.5 (3.3-3.8) 3.1 (2.73.5) 0.004
only (h/week), mean (95% CI) W 2.7 (2.5-3.0) 1.8 (1.4-2.3) 0.0001
Vigorous activity only (h/week), mean M 2.3 (1.9-2.8) 1.1 (0.7-1.5) 0.0001
(95% CI) w 1.4 (1.1-1.7) 0.4 (0.3-0.5) 0.0001
Achieving the minimal physical activity M 58.4 (1,271) 46.7 (348) 0.0001
recommendations, % (n)° w 48.5 (1,429) 30.4 (150) 0.0001
TV viewing time (h/week), M 12.3 (11.5-13.2) 14.9 (13.3-16.5) 0.01
mean (95% CI) w 10.5 (9.9-11.2) 14.7 (13.4-16.0) 0.0001

The data are weighted to the Australian population and are presented as unadjusted means or percentages

M Men, W women
aStatistical comparisons are adjusted for age

®Based on the recommended public health guidelines for physical activity (>2.5 h per week) [22, 23]
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(2,831 men and 3,331 women). The study was approved by
the Ethics Committee of the International Diabetes Insti-
tute. Written informed consent was obtained from all
participants.

Participants attended the local survey centre after an
overnight fast (>8 h). The measurement procedures (for
waist circumference, height, weight and BP) and relevant
criteria used have been described in earlier publications
[14, 15]. Using the 1999 WHO criteria [3], participants
were defined as having the metabolic syndrome if they had
insulin resistance (fasting insulin levels in the upper quar-
tile of the non-diabetic population), IGT (fasting plasma
glucose <7.0 mmol/l and 2-h plasma glucose >7.8 but
<11.1 mmol/l) or diabetes (fasting plasma glucose >7.0 mmol/
l or 2-h plasma glucose >11.1 mmol/l) on the glucose tolerance
test and at least two of the following: (1) obesity (WHR
>0.90 for men or >0.85 for women, or BMI>30 kg/m?);
(2) dyslipidaemia (serum triglycerides >1.7 mmol/l or HDL
cholesterol <0.9 mmol/l for men or <1.0 mmol/l for women);
(3) hypertension (BP>140/90 mm Hg or antihypertensive
medication); and (4) microalbuminuria (urinary albumin/
creatinine ratio >2.5 mg/mmol in men or >3.5 mg/mmol in
women). For comparative purposes, the metabolic syn-
drome criteria of the National Cholesterol Education Pro-
gram (NCEP) Expert Panel [17] and the recent International
Diabetes Federation (IDF) definition [18] were also applied.

Demographic attributes, parental history of diabetes,
smoking habits and educational attainment were assessed
using an interviewer-administered questionnaire. Dietary

intake was assessed using a self-administered validated food-
frequency questionnaire [19]. Calculation of nutrient intake
was achieved by multiplying the frequency of food con-
sumption by standard portion weights. These were then
converted into nutrient intakes based on the NUTTAB95
nutrient composition data [20].

Participants reported total time spent watching TV or
videos in the previous week, using a validated instrument
[21]. The total time spent watching TV per week was used
to create three categories of TV viewing (0—7, 7.01-14 and
>14 h per week). The validated Active Australia Survey
uestionnaire [22] was used to ascertain participants’ fre-
quency and duration of physical activity during the previous
week. This includes items about walking for recreation or
transport, ‘other’ moderate activity and vigorous activity.
Total physical activity time was calculated as the sum of the
time spent walking (if continuous and >10 min), the time
spent doing other moderate-intensity activities, plus double
the time spent participating in vigorous physical activity.
The “Active Australia’ method accounts for the higher vol-
ume of energy expenditure per unit time that is associated
with vigorous activities [22]. As vigorous-intensity phys-
ical activity contributes additional benefits to health [23],
we analysed associations of the metabolic syndrome with
walking plus moderate physical activity time (excluding
those who reported any vigorous activity: men 32%, women
27%) and with vigorous physical activity only (excluding
those who reported any walking plus moderate physical ac-
tivity: men 80%, women 78%). Total physical activity cate-

Table 2 Adjusted odds ratios for the presence of the metabolic syndrome according to categories of TV viewing time and physical activity

in men and women

Category Men Women

Number Age-adjusted OR Multivariate OR* Number Age-adjusted OR Multivariate OR?

(95% CI) (95% CI) (95% CI) (95% CI)

TV viewing time (h/week)
<7 843 1.00 1.00 1,296 1.00 1.00
7-14 963 1.21 (0.84-1.75) 1.17 (0.77-1.76) 1,066 1.09 (0.69-1.72) 1.17 (0.78-1.76)
>14 1,025 1.64 (1.11-2.42) 1.48 (0.95-2.31) 969 2.16 (1.48-3.15) 2.07 (1.49-2.88)
p value for trend 0.02 0.07 0.0001 0.0001
Total physical activity (h/week)
<2.5 1,212 1.00 1.00 1,752 1.00 1.00
>2.5 1,619 0.61 (0.51-0.73) 0.72 (0.58-0.90) 1,579 0.46 (0.32-0.66) 0.53 (0.38-0.74)
p value for trend 0.0001 0.004 0.0001 0.0001
Walking+moderate physical activity only (h per week)®
<25 1,121 1.00 1.00 1,624 1.00 1.00
>2.5 772 0.89 (0.74-1.08) 1.03 (0.83-1.29) 837 0.56 (0.36-0.87) 0.62 (0.41-0.95)
p value for trend 0.22 0.78 0.01 0.03
Vigorous physical activity only (h/week)®
<1 457 1.00 1.00 625 1.00 1.00
>1 115 0.52 (0.24-1.12) 0.56 (0.29-1.08) 122 0.26 (0.11-0.62) 0.32 (0.13-0.78)
p value for trend 0.09 0.08 0.003 0.014

OR Odds ratio

*Variables included in the model were age, education, family history of diabetes, cigarette smoking, dietary covariates (total energy, total fat,

total saturated fat, total carbohydrate, total sugars, fibre, alcohol) and total physical activity/TV viewing time
Only those who reported no vigorous activity were included in the walking+moderate physical activity only analyses

“Only those who reported no walking+moderate physical activity were included in the vigorous activity analyses



gories were created to reflect current recommendations:
those meeting the current public health physical activity
guidelines (>2.5 h per week) and those not meeting the
public health guidelines (0-2.49 h per week). Participants
were classified as meeting the public health guidelines
through walking plus moderate-intensity physical activity
only (>2.5 h per week), through vigorous activity only
(>1.0 h per week) or as not meeting these guidelines.

Statistical analysis Statistical analyses were conducted
using STATA Statistical Software Package, Release 8.0
(STATA, College Station, TX, USA) survey commands for
analysing complex survey data. Sample weights based on
the 1998 estimated residential Australian population aged
>35 years were used to account for clustering and strati-
fication in the survey design and for non-response. Odds
ratios (with 95% CI) for binary outcomes were estimated
using forced entry logistic regression models. Regression
models included the TV viewing and physical activity
categories and were adjusted for age, education level, cig-
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arette smoking, parental history of diabetes and dietary
covariates. We used a further logistic regression model to
test for interactions of TV viewing time and total physical
activity time with the risk of the metabolic syndrome in-
dividually by sex and adjusted for the same covariates.
A p value of less than 0.05 was considered significant. To
examine the extent to which obesity may mediate associa-
tions of TV viewing and physical activity with the compo-
nents of the metabolic syndrome, two regression models
were applied, both with and without obesity included as a
covariate.

Results

Table 1 shows that the prevalence of the metabolic syn-
drome was 25% in men and 14% in women. Participants
with the metabolic syndrome were older, spent more time
watching TV and were significantly less active than partic-
ipants without the metabolic syndrome.

Table 3 Adjusted odds ratios for the presence of metabolic syndrome components according to categories of TV viewing and total physical

activity

Metabolic syndrome component

TV viewing (>14 vs <14 h per week)

Total physical activity (>2.5 vs <2.5 h per week)

Men Women

Men Women

Insulin resistance

Model A, OR (95% CI) 1.44 (1.14-1.83)

1.91 (1.45-2.48)

0.73 (0.61-0.87) 0.71 (0.51-0.98)

p value 0.003 0.0001 0.001 0.04

Model B, OR (95% CTI) 1.17 (0.92-1.49) 1.63 (1.29-2.06) 0.80 (0.63-1.00) 1.02 (0.65-1.61)
p value 0.21 0.0001 0.05 0.92
Diabetes/IGT/IFG

Model A, OR (95% CI) 1.22 (0.87-1.74) 1.39 (1.06-1.83) 0.78 (0.56-1.07) 0.69 (0.54-0.88)
p value 0.24 0.02 0.12 0.004

Model B, OR (95% CTI) 1.09 (0.78-1.51) 1.26 (0.91-1.74) 0.83 (0.59-1.15) 0.80 (0.62-1.02)
p value 0.69 0.15 0.25 0.07

Obesity

Model A, OR (95% CI) 1.57 (1.22-2.01) 1.68 (1.20-2.34) 0.82 (0.64-1.04) 0.65 (0.53-0.79)
p value 0.001 0.003 0.10 0.0001
Hypertension

Model A, OR (95% CI) 1.13 (0.77-1.64) 1.16 (0.89-1.73) 1.22 (0.97-1.55) 0.63 (0.50-0.81)
p value 0.53 0.20 0.09 0.001

Model B, OR (95% CI) 1.01 (0.70-1.46) 1.16 (0.78-1.71) 1.31 (1.04-1.66) 0.72 (0.56-0.94)
p value 0.96 0.45 0.03 0.02
Dyslipidaemia

Model A, OR (95% CI) 1.22 (1.03-1.44) 1.83 (1.37-2.44) 0.70 (0.54-0.91) 0.74 (0.57-0.95)
p value 0.02 0.0001 0.01 0.02

Model B, OR (95% CI) 1.06 (0.87-1.31) 1.63 (1.23-2.15) 0.73 (0.58-0.93) 0.92 (0.67-1.27)
p value 0.55 0.001 0.01 0.60
Microalbuminuria

Model A, OR (95% CI) 0.95 (0.64-1.39) 1.36 (0.78-2.37) 1.01 (0.70-1.46) 1.02 (0.59-1.76)
p value 0.78 0.28 0.95 0.93

Model B, OR (95% CTI) 0.85 (0.58-1.24) 1.41 (0.83-2.40) 1.08 (0.75-1.56) 0.97 (0.59-1.59)
p value 0.39 0.19 0.67 0.90

Model A: adjusted for age, education, family history of diabetes, cigarette smoking, dietary covariates (total energy, total fat, total saturated
fat, total carbohydrate, total sugars, fibre, alcohol), TV viewing time/physical activity time

Model B: adjusted for all covariates plus waist circumference
OR Odds ratio
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Table 2 shows that associations between the metabolic
syndrome and TV viewing categories were stronger in
women than in men, and that, in women, these associations
were independent of all other factors. Similar findings for
the associations with TV viewing were obtained using al-
ternative metabolic syndrome criteria (NCEP and IDF;
results not shown). The prevalence of the metabolic syn-
drome was inversely related to total physical activity time
in both sexes, with the association being stronger in women
(Table 2), and independent of other factors for both sexes.
Women who did not undertake any vigorous activity, but
who still achieved the public health physical activity target
of >2.5 h per week through walking and moderate physical
activity, were significantly less likely to have the metabolic
syndrome than those women who did not achieve the
physical activity target. However, for men, this level of
moderate-intensity physical activity was not associated with
any protection from the metabolic syndrome. A significant
inverse association with the metabolic syndrome was ob-
served in women and approached statistical significance in
men (p=0.09) for those who did not undertake any walking
or moderate physical activity but who participated in >1 h
per week of vigorous activity compared with those who
engaged in <1 h per week of vigorous activity only. In
models adjusted for all other covariates (model B), anal-
yses using the NCEP and IDF definitions of the metabolic
syndrome in women showed similar significant inverse
associations for total physical activity and walking plus
moderate activity, but no association for vigorous activity
(results not shown). No significant associations with any of
the activity categories were observed in men for either the
NCEP or IDF definitions.

After adjustment for all other covariates listed in Table 2,
for each 1-h increase in TV viewing time per day, there was
a 12% (95% CI —0.01-27%; p=0.07) and 26% (95% CI
14-46%; p=0.0001) increase in the prevalence of the met-
abolic syndrome in men and women, respectively. Each 30-
min increase in physical activity per day was associated
with an 11% (95% CI 6-17%,; p=0.001) and 28% (95% CI
16-39%; p=0.0001) decrease in the prevalence of the
metabolic syndrome in men and women, respectively.

For both sexes, participants watching >14 h of TV per
week were more likely to have insulin resistance, obesity
and dyslipidaemia, but not hypertension, compared with
those watching <14 h per week (Table 3). A higher TV
viewing time was also associated with diabetes/IGT/IFG in
women only. Waist circumference had a mediating effect
on the relationships between TV viewing time and com-
ponents of the metabolic syndrome (model B); however,
in women only, the associations between TV viewing time
and insulin resistance and dyslipidaemia remained sig-
nificant after adjustment for waist circumference. Subjects
who reported >2.5 h total physical activity per week had a
reduced prevalence of both insulin resistance and dyslipi-
daemia. Women who met the physical activity guidelines
were also less likely to have diabetes/IGT/IFG, obesity and
hypertension. The associations between total physical ac-
tivity and hypertension in women and dyslipidaemia in
men were partially mediated by waist circumference, but

Odds ratio for metabolic
syndrome
w

2_
1-. ---------- }- --------------------- .OL -------
(V]

<2.5 22.5

Physical activity time (h per week)

Fig. 1 Adjusted odds ratio for presence of the metabolic syndrome
(95% CI) according to level of physical activity and TV viewing
time (adjusted for age, sex, education, smoking, parental history of
diabetes and dietary covariates). TV viewing time <14 h per week:
men closed circles, women open circles; TV viewing time >14 h per
week: men closed triangles, women open triangles

remained significant after adjustment for this variable. A
positive association between total physical activity and
hypertension was also observed in men following adjust-
ment for waist circumference. No associations were ob-
served with microalbuminuria.

Figure 1 shows the relationship between TV viewing
time and the metabolic syndrome across the two categories
of physical activity. The interaction term between TV
viewing time and total physical activity time approached
significance in men only (p=0.09). Compared with those
who reported both >2.5 h physical activity per week and a
TV viewing time of <14 h per week, women who were not
sufficiently active (<2.5 h per week) had a significantly
increased prevalence of the metabolic syndrome, irrespec-
tive of their level of TV viewing time, while men reporting
<2.5 h physical activity per week only had an increased
prevalence of the metabolic syndrome if they also watched
TV for >14 h per week. Furthermore, women who were
physically active but watched TV for >14 h per week had
an increased prevalence of the metabolic syndrome com-
pared with those who were active but watched less TV.

Discussion

In this large cross-sectional study of Australian adults,
spending time being sedentary was associated with an in-
creased prevalence of the metabolic syndrome, indepen-
dently of physical activity time. A higher TV viewing time
was also associated with all of the components of the met-
abolic syndrome, with the exceptions of hypertension and
microalbuminuria, while compliance with the recommended
public health guidelines for physical activity (>2.5 h per
week) was associated with a reduced prevalence of several
components of the metabolic syndrome.
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The positive association observed between TV viewing
and the metabolic syndrome is consistent with that ob-
served in the Bogalusa Heart Study [7] and confirms other
reports of an inverse association between physical activity
and the risk of the metabolic syndrome [4—6, 8], and of
associations between physical activity and several compo-
nents of the metabolic syndrome [4, 6, 810, 24]. The
present findings are also consistent with another popula-
tion-based cohort study of 612 middle-aged men from
Finland [4], which demonstrated that men who reported
>3 h of structured or lifestyle physical activity per week
were half as likely to develop the metabolic syndrome after
4 years as those who were sedentary (<60 min per week).

It has been suggested that TV viewing displaces physical
activity and is thus a surrogate measure of reduced total
energy expenditure [25]. However, TV viewing time and
physical activity time, as measured by questionnaire, were
not closely related in our study or in other studies [13].
Furthermore, the positive association between TV viewing
time and prevalence of the metabolic syndrome was in-
dependent of physical activity. TV viewing may also be
associated with poorer eating habits, particularly snacking
behaviour [26], although the current study showed that the
association between TV viewing time and the metabolic
syndrome was independent of overall dietary intake. Re-
cently, it has been postulated that some proteins, such as
lipoprotein lipase, may be regulated by qualitatively dif-
ferent processes across the physical activity continuum,
sometimes with a very high sensitivity to inactivity [27].
This proposes the existence of underlying physiological
mechanisms that may support the concept of independent
metabolic health effects of sedentary time (as indicated by
TV viewing time).

We found that the relationships of TV viewing time with
insulin resistance and dyslipidaemia in men were mediated
by waist circumference. In contrast, associations with insu-
lin resistance and dyslipidaemia in women remained signif-
icant after adjustment for waist circumference, suggesting
that mechanisms other than central obesity may contribute
to an increased risk in some of the key components of the
metabolic syndrome in women who watch TV for long
periods.

A positive association between physical activity and the
prevalence of hypertension in men, following adjustment
for waist circumference, was an unexpected finding, par-
ticularly since other cross-sectional studies have indicated
that physical activity is inversely associated with BP [10,
28]. Prospective studies using clinically measured BP have
demonstrated that physical activity reduces the risk of
hypertension [29, 30]. Our findings are consistent with a
recent cross-sectional study in young adults (25-45 years)
from Israel [31], which reported a positive association be-
tween physical activity levels and hypertension in men and
a non-significant inverse association in women.

In general, we found stronger associations with the met-
abolic syndrome and its components in women for both TV
viewing time and physical activity time. Interestingly, it has
been found that women report physical activity more ac-
curately than men [32]. Our findings may also be related to
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limitations in the physical activity instrument, which ex-
cludes assessment of domestic and occupational physical
activity. It is plausible that within everyday activities (e.g.
household chores and work activity), many women spend
more time in light/moderate physical activity, whereas men
spend more time in vigorous activity. This is supported by
our observation that although total physical activity (which
also includes vigorous activity) was inversely associated
with the metabolic syndrome in men, there was no asso-
ciation when vigorous activity was excluded.

The results also showed that, when walking and mod-
erate physical activity were excluded, the reduction in risk
of the metabolic syndrome (in relation to vigorous activity)
was more pronounced in women than men. A greater at-
tenuation of the physical activity effect in men following
adjustment for the full set of covariates could also indicate
that these covariates are either not as prevalent or are less
important in women. Women may participate more exten-
sively in other sedentary behaviours, which might also ex-
plain why the relationships between physical activity/TV
viewing time and the metabolic syndrome and its com-
ponents were stronger in this group. Furthermore, previous
research has demonstrated that a higher proportion of
women underreport their dietary intake [33], which could
also explain the stronger associations observed between
TV viewing time and the metabolic syndrome in women,
even after adjusting for dietary intake.

The strengths of this study are its large sample size
across a wide age range and objective data for all of the
components of the WHO definition of the metabolic syn-
drome. Its limitations include assessment of just one aspect
of sedentary living (TV viewing time) and the cross-sec-
tional study design. Therefore, it is difficult to determine
the extent to which participants were in lower physical
activity or higher TV viewing time categories because of
their health status; however, the exclusion of participants
with known diabetes, hypertension, dyslipidaemia and symp-
tomatic CVD should have limited the effect of health status
on physical activity time and TV viewing time. Longitu-
dinal studies in this population should clarify the temporal
associations between TV viewing time, physical activity
time and the metabolic syndrome. Future research should
also aim to collect objective physical activity data using,
for example, accelerometers or pedometers.

In conclusion, we found that prolonged TV viewing is
significantly associated with an increased prevalence of the
metabolic syndrome and several of its components, while
meeting current public health guidelines for physical ac-
tivity is associated with a reduced prevalence. Furthermore,
the relationships between of these health behaviours with
components of the metabolic syndrome were only par-
tially mediated by weight status. The study also showed
that the positive association between TV viewing time and
the metabolic syndrome was more pronounced in women.

Our findings suggest that, in order to reduce the prev-
alence of the metabolic syndrome and its components, it
may not only be important to increase participation in phys-
ical activity, but also to reduce time spent watching TV
(and possibly other sedentary behaviours).
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