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abstract

Objective

To examine the prospective associations of baseline abdominal obesity and TV-

viewing time with five-year reductions in leisure-time physical activity level. 

Methods 

We used data from the Australian Diabetes, Obesity and Lifestyle Study (Aus-

Diab), a nationally representative population-based cohort study with measures 

collected in 1999-2000 and 2004-2005. Abdominal obesity was determined by 

waist circumference and TV-viewing time and physical activity level were assessed 

using established interviewer-administered questionnaires. 

Results 

Among 2,544 men and 3,174 women aged ≥25 years, odds ratios (ORs) of 5-year 

reductions from sufficient to insufficient or no physical activity, and from insuf-

ficient to no physical activity were estimated with logistic regression. We adjusted 

for sociodemographic characteristics. The odds of reducing physical activity levels 

from baseline to the follow-up survey for obese men and women, respectively 

were 1.44 (1.13–1.84) and 1.56 (1.25–1.98), compared to those with a normal 

waist circumference. Women, but not men, with higher levels of TV-viewing time 

had higher odds of reducing physical activity levels (OR 1.52; 1.05–2.22), inde-

pendent of abdominal obesity. 

Conclusions

These findings suggest that abdominal obesity is associated with prospective re-

ductions in physical activity level, and that high levels of TV-viewing time can have 

an additional adverse influence for women.
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INTRODUCTION
Obesity is associated with significantly increased risk of type 2 diabetes and other 

cardio-metabolic diseases.1 Obesity-related risk of these diseases can be attenuat-

ed through regular physical activity.2,3 Typical national physical activity guidelines 

for adults recommend moderate-intensity aerobic (endurance) physical activity, 

generally for a minimum of 30 min on five days each week, to limit health risks 

for a number of chronic diseases.4 However, overweight and/or obesity have been 

shown to be associated with decreased probability of meeting the recommended 

physical activity levels.5

 Overweight and obese adults report more barriers to physical activity than 

those who are of healthy weight;5,6 they are also more likely to spend their leisure-

time in sedentary behaviours, particularly high levels of television (TV) viewing.7,8 

High levels of TV-viewing time (4 hours or more per day) are associated with sig-

nificantly increased risk of cardiovascular and all-cause mortality, independent of 

physical activity level.9

 Overweight, obesity and high levels of TV-viewing time potentially could be 

related to decreases in physical activity levels over time. This has been suggested 

in at least three studies, in which those with a higher BMI at baseline were more 

likely to become inactive, relative to those with lower baseline BMI values.10-12 

Studies have not examined these relationships separately for men and women, 

although it is known that gender differences exist in physical activity and seden-

tary behaviour patterns. Giving the importance of maintaining sufficient levels 

of physical activity to limit health risks, further understanding of the potentially 

modifiable factors preceding declines in physical activity is required.

 We examined the prospective relationships of objectively measured waist 

circumference and TV-viewing time with five-year changes in physical activity 

levels, among men and women in the large, population-based Australian Diabe-

tes, Obesity and Lifestyle Study (AusDiab).

METHODS
The AusDiab study was a national, population-based survey of 11,247 Austra-

lians (a predominantly Caucasian population) aged ≥25 years that was con-

ducted to estimate the prevalence of diabetes mellitus and its associated health 

conditions. Baseline measurements were collected in 1999-2000 with follow-
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up measurements undertaken in 2004-2005. The study methods and sample 

representativeness for participants have been reported previously.13 The present 

analyses used data collected from participants who took part at both the baseline 

and follow-up surveys (2,906 men; 3,494 women, 59.3% of baseline sample). 

We excluded 682 because of pregnancy (n = 42) or a history of cardiovascular 

disease (n = 422) at one or both the measurements, missing data for physical  

activity measures (n = 95) or other variables of interest (n = 197). Exclusion criteria 

were not mutually exclusive, so participants could be excluded based on more 

than one criterion. The final study sample was 5,718 (44.5% men). The study was 

approved by the International Diabetes Institute Ethics Committee, and written 

informed consent was obtained from all participants.

Measures and Data Management 
Gender, age, education, household income and employment status were deter-

mined using interviewer-administered questionnaires as previously described.13 

Educational attainment was defined as primary school or less, some high school, 

completed high school, completed university or higher education, household in-

come as < $400, $400-799, or ≥$800 /week, and employment status as employed 

part time/full time or not. Baseline measures for socio-demographic variables, 

waist circumference and TV-viewing time were used in the analyses. 

Waist circumference
Field staff different to those who conducted the interviews measured the partici-

pants’ waist circumference halfway between the lower border of the ribs and the 

iliac crest on a horizontal plane. Two measurements to the nearest 0.5 cm were 

recorded; if the variation between the measures was greater than 2 cm, a third 

measure was taken and the mean of the two closest measures was calculated. 

Categories of abdominal obesity were defined as normal (<94.0 cm in men and 

<80.0 cm in women), overweight (94.0 to 102.0 cm in men and 80.0 to 88.0 cm 

in women) or obese (≥102.0 cm in men and ≥88.0 cm in women).14

TV-viewing time
Participants reported total time spent watching TV or videos in the past week using 

items described in a previous research paper.15 This measure has been shown to 

provide a reliable (intra-class correlation = 0.82 (0.75, 0.87) and valid (criterion 
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validity = 0.3) estimate of TV-viewing time among adults.16 Three categories of 

TV-viewing time (<2, 2-4 and ≥4 hours/day) were created based on those used 

previously which showed associations with cardio-metabolic risk biomarkers7 

and mortality.17

Leisure-time physical activity
Physical activity was assessed using the Active Australia Survey, a questionnaire 

which measures participation in predominantly leisure-time physical activity (but 

also includes walking for transport) during the previous week.18 The Active Austra-

lia instrument has been shown to provide a reliable (intra-class correlation = 0.59 

(0.52, 0.65)) and valid (criterion validity = 0.3) estimate of physical activity among 

adults.19,20 Total leisure-time physical activity (hours/day) was calculated by meth-

ods previously described.21 Participants were categorised as physically inactive 

(reporting zero minutes of any leisure-time physical activity in the past week); 

insufficiently active (reporting some moderate- or vigorous-intensity physical ac-

tivity but less than 150 minutes in the last week); or sufficiently active (reporting 

150 minutes or more activity at a moderate- or vigorous-intensity level in the last 

week).22 Those who were insufficiently active at baseline and who were physically 

inactive at follow-up, and those who were sufficiently active at baseline and then 

insufficiently active or physically inactive at follow-up, were classified as meeting 

the criteria for a reduction in physical activity level.

Statistical Analyses 
Logistic regression analyses were performed to estimate the odds ratios (OR) of 

reducing physical activity levels over five years according to waist circumference 

level (normal, overweight, obese) and category of TV-viewing time (<2 hours/day, 

2-4 hours/day, ≥4 hours/day), for men and women separately. All analyses were 

adjusted for baseline physical activity level (Model 1) and for baseline age, educa-

tion, household income and employment status (Model 2). We also examined the 

associations of waist circumference and TV-viewing time with reducing physi-

cal activity levels combined in the one model (Model 3a and Model 3b). Linear 

regression analyses were used to examine the association of baseline waist cir-

cumference (cm) and baseline TV-viewing time (hours per day) with changes in 

physical activity (minutes per week). Results provided are unstandardized B coef-

ficients. Analyses were conducted using SPSS 15.0 (SPSS Inc., Chicago, IL, USA).
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Table 1: Attributes of men and women at baseline, by reduction in physical activity level over 
five years

MEN WOMEN

No 
reduction 
in physical 
activity 
level
% (n=2,044)

Reduction 
in physical 
activity 
level
% (n=500)

No 
reduction 
in physical 
activity 
level
% (n=2,584)

Reduction 
in physical 
activity 
level
% (n=590)

AGE

   25-44 31.4 33.4 33.8 35.4

   45-64 54.0 50.8 51.8 49.2

   65+ 14.6 15.8 14.4 15.4

EDUCATION

   some high school  
   or less 35.1 34.4 41.9 45.4

   Completed high   
   school 17.5 19.0 20.0 19.2

   university 47.5 46.6 38.1 35.4

HOUSEHOLD INCOME

   low (< $400/week) 14.2 15.0 24.9 27.5

   middle ($400-799/week) 27.8 29.8 29.1 30.0

   High (≥ $800/week) 57.0 55.2 46.0 42.5

EMPLOYMENT STATUS

   Employed (part or 
   full time) 66.7 67.2 31.5 31.5

   not employed 33.3 32.8 68.5 68.5

WAIST CIRCUMFERENCE

   normal 41.9 39.2 41.8 36.9

   overweight 28.9 26.6 23.6 24.9

   obese 29.2 34.2 34.6 38.1

TV-VIEWING TIME

   < 2 hours/day 55.3 56.8 62.1 59.0

   2-4 hours/day 37.9 35.8 31.8 32.4

   ≥ 4 hours/day 6.8 7.4 6.2 8.6

PHYSICAL ACTIVITY

   Physically inactive 17.3 – 20.3 –

   insufficiently active 27.9 22.4 36.2 24.2

   sufficiently active 54.8 77.6 43.5 75.8
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Table 2: Odds ratios (95% CI) for reducing physical activity levels over five years for men and 
women, by abdominal obesity level and television viewing time category.

MODEL 1 MODEL 2 MODEL 3A

Waist CirCumfErEnCE

MEN 

   normal 1.00 1.00 1.00

   overweight 1.06 (0.83 – 1.37) 1.07 (0.83 – 1.37) 1.08 (0.84 – 1.39)

   obese 1.44 (1.13 – 1.82)** 1.43 (1.12 – 1.82)** 1.44 (1.13 – 1.84)**

WOMEN 

   normal 1.00 1.00 1.00

   overweight 1.30 (1.02 – 1.65)* 1.31 (1.03 – 1.67)* 1.30 (1.02 – 1.66)*

   obese 1.60 (1.29 – 1.99)*** 1.59 (1.27 – 1.99)*** 1.56 (1.25 – 1.96)***

tv-viEWing timE

MODEL 1 MODEL 2 MODEL 3B

MEN

   < 2 hours/day 1.00 1.00 1.00

   2-4 hours/day 0.92 (0.74 – 1.14) 0.89 (0.72 – 1.10) 0.87 (0.70 – 1.08)

   ≥ 4 hours/day 1.22 (0.82 – 1.82) 1.16 (0.77 – 1.76) 1.11 (0.73 – 1.68)

WOMEN

   < 2 hours/day 1.00 1.00 1.00

   2-4 hours/day 1.12 (0.92 – 1.37) 1.06 (0.86 – 1.31) 1.03 (0.84 – 1.28)

   ≥ 4 hours/day 1.73 (1.21 – 1.82)** 1.61 (1.11 – 2.34)* 1.52 (1.05 – 2.22)*

*p <0.05, **p <0.01, ***p <0.001
Model 1: Adjusted for baseline physical activity level
Model 2: Adjusted for Model 1 + age, education, household income and employment status
Model 3a: Adjusted for Model 2 + baseline TV-viewing category
Model 3b: Adjusted for Model 2 + baseline waist circumference
Data from participants of the Australian Diabetes, Obesity and Lifestyle Study  
(AusDiab), a nationally representative population-based cohort study with measures  
collected in 1999-2000 and 2004-2005
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RESULTS
Descriptive characteristics of participants are shown in Table 1. Over five years, 

23.6% of the cohort reduced their physical activity level. Table 2 shows the unad-

justed and adjusted ORs for reducing physical activity levels by abdominal obe-

sity level and TV-viewing time. Baseline abdominal obesity in men, and abdomi-

nal overweight and obesity in women were significantly associated with a 5-year 

reduction in physical activity level, which persisted after adjustment for age, edu-

cation, household income, employment status and TV-viewing time. Watching 

TV for 4 hours or more per day significantly increased the risk of reducing activity 

among women, but not among men, independent of abdominal obesity level (see 

Table 2). Linear regression analyses revealed that every additional hour of TV-

viewing at baseline was associated with a decrease in physical activity five years 

later of 9.5 minutes per week in women (95% confidence interval -16.9 – -2.1), 

and every additional centimetre of waist circumference at baseline was associ-

ated with a five-year reduction in physical activity of 2.5 minutes per week (men) 

or 1.4 minutes per week (women). 

 Repeating all analyses on a subgroup of those who were sufficiently active at 

baseline showed the same associations (data not shown).

DISCUSSION
This is the first prospective study to examine the associations of waist circumfer-

ence and TV-viewing time with prospective declines in physical activity levels, 

separately for men and women. These findings indicate that those with abdominal 

obesity at baseline had 50% higher odds of reducing their moderate-to-vigorous 

physical activity over five years. Women, but not men, who watched TV for more 

than 4 hours per day had 50% higher risk of reducing their activity, independent of 

baseline waist circumference.

 The findings suggest that those with abdominal obesity are more likely to 

reduce their physical activity levels, which may place them at higher risk of further 

weight gain.23 Although not examined in this study, maintaining ‘sufficient’ levels 

of physical activity for health has been shown to be beneficial, even among those 

who are overweight or obese.2,3 The proportion of women who watched at least 4 

hours of TV per day was relatively low in our sample, which, in combination with 

the modest effect size, suggest a low attributable risk of reducing activity levels in 
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that subgroup. Nevertheless, our findings highlight the importance of prevention 

of (further) weight gain and promoting the adoption and maintenance of physical 

activity across all weight status categories.

 The roles (and interactions) of biological, environmental, psychosocial and 

intrinsic motivational factors require examination in further investigations of a 

greater waist circumference and the likelihood of shifting to a lower physical ac-

tivity level.5,6,10,12 Our findings of gender-specific effects of high levels of TV-viewing 

is consistent with what has been observed in earlier research.e.g. 21,24 

One explanation for these gender differences may relate to different sedentary 

behaviour and physical activity patterns among women and men, as suggested by 

Sugiyama et al.24 They found that, after controlling for relevant confounders,women 

who reported more TV-viewing time spent more time in other leisure-time seden-

tary behaviours and less time in leisure-time physical activity, whereas no such 

associations were found in men.24

 

The major strengths of this study include the longitudinal design and the large, 

population-based sample, which makes it possible to present the results strati-

fied for gender. We were also able to adjust for a variety of relevant confounding 

variables, although other possible confounders such as musculoskeletal pain or 

obesity-related co-morbidities that may have prevented participants from exer-

cising could not be taken into account. There are some limitations to discuss. In 

the assessment of the physical activity level, domestic and occupational physical 

activities were not included. Moreover, physical activity was not measured by ac-

celerometers but with the Active Australia instrument, although this questionnaire 

has shown to provide a valid estimate of physical activity among adults. It is not 

possible to ascertain from our findings (primarily due to statistical power limita-

tions) whether TV time and weight status were more influential on the sufficiently 

active participants shifting to a lower level of activity, or on the less active shifting 

to doing no physical activity. This is an issue for further studies. Finally, there is a 

possible selection bias due to attrition from the cohort over time.
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CONCLUSIONS
These findings demonstrate that in this population, after accounting for demo- 

graphic and behavioural factors, abdominal obesity was a consistent predictor  

of reduction in physical activity level over a period of five years, for both men  

and women. Furthermore, high levels of TV-viewing time at baseline were as-

sociated with a reduction of physical activity levels over the five years in women, 

independent of waist circumference. 
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