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Abstract 

Introduction: The purpose of this study was to identify trajectories of older adults’ television 

viewing (TV) time over 12 years; and, to examine their associations with performance-based 

measures of physical function. Methods: Data on TV time (hours/week) and socio-demographic 

factors were collected at each assessment of the Australian Diabetes, Obesity and Lifestyle 

(AusDiab) Study (1999/2000; 2004/2005; 2011/2012), with objective measures of physical 

function (2.44m timed-up-and-go [TUG, seconds] and knee extensor test [KES, kg]) collected at 

the final (2011/2012) assessment. Regression analyses examined predictors of trajectory 

membership and associations with TUG and KES in those aged 60+ years in 2011/2012. Results: 

Six TV time trajectories were identified among the 1938 participants (aged 60-97, 54% female): 

consistently-low (9.7%); low-increasing (22.3%); moderate-decreasing (13.5%); moderate-

increasing (30.3%); consistently-high (18.9%); and, high-increasing (5.2%). There were no 

statistically significant relationships with TUG (p>0.05). In the fully adjusted model, KES 

performance was significantly better in the consistently-low, low-increasing and consistently- 

high trajectories, compared to the moderate-increasing trajectory (P < 0.001, R
2 

= 0.33). 

Conclusion: 12-year trajectories of TV time were associated with muscle strength in older adults. 

These findings suggest that patterns of sedentary behavior can be a determinant of muscle 

strength in later life. 

 

Key Words: group-based trajectory modeling; muscle strength; performance; sedentary time.
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INTRODUCTION 

Addressing time spent in sedentary behaviors (waking activities with low energy expenditure and 

a sitting or reclining posture (34)), is now a preventive health target. Television viewing time 

(TV time) is not only the largest contributor to adults’ leisure sedentary time(1, 38) but may also 

be more detrimental to older adults than other sedentary behaviors, such as reading, playing 

board games, writing, and socializing (16). Adverse associations of excess TV time with several 

health outcomes, such as overweight/obesity (41), increased blood pressure (40), type 2 diabetes 

(36) and metabolic syndrome (14) have been documented. Evidence for the detrimental 

association of excessive TV time with poor physical function, which is one of the highest sources 

of burden and poor quality of life for older adults (42), is also accumulating. However, studies 

examining this association have predominantly been cross-sectional (10, 15), with a notable lack 

of longitudinal studies.  

 

Further, the few available longitudinal studies (2, 26, 35) have been limited by the statistical 

methods employed. Limitations include: using predefined cut-offs to determine patterns (e.g., <4 

hours vs >8 hours of TV time) (26); investigating the average pattern of behavior change (e.g., 

remaining in the same category or changing categories over time); or, considering only baseline 

values of an exposure (2, 35). In contrast, data driven approaches, such as group-based trajectory 

modelling (GBTM) (25), may be more useful in identifying behavioral patterns. GBTM is a form 

of latent class growth modelling, identifying clusters of individuals following the same or similar 

trajectories (25). Unlike more traditional methods that rely on researcher determined groups, 

GBTM uses a data driven method to identify unobserved heterogeneity in the population and 

summarizes this into distinct trajectories with homogenous groups (25). This approach has three 
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unique assumptions. Firstly, it does not presuppose the presence or absence of particular 

trajectories but rather relies on the observed data to dictate the best trajectory models. Secondly, 

it considers that change in behavior is important, rather than just the initial data point. Finally, it 

has the potential to distinguish possible heterogeneity of change in behavior, rather than 

describing an average pattern of change (23, 25). This is important because true behavioral 

trajectories may not be linear over time.    

 

The aim of this study was to identify GBTM-derived trajectories of TV time and examine the 

associations of these trajectories with subsequent performance on tests of physical function in 

community-dwelling older adults. A secondary aim was to describe the characteristics of older 

adults within the TV time trajectories.  

 

METHODS 

Participants and procedures 

The Australian Diabetes, Obesity and Lifestyle Study (AusDiab) is a longitudinal study 

examining the history of diabetes, pre-diabetes, heart disease and kidney disease in community 

dwelling Australian adults. Recruitment and measurement procedures have been described in 

detail previously (3, 12, 39). Briefly, baseline data was collected in 1999-2000 (T1) from those 

aged at least 25 years using a probabilistic sampling frame (12). Since then, two additional 

waves of data collection have occurred (2004/05 [T2] and 2011/12 [T3]). Of those initially 

eligible in 1999/00 (n=20,347), 55.3% (n = 11,247) agreed to participate and attended an on-site 

testing center where assessments of lifestyle behaviors (including TV time) were undertaken. 

Approximately 60% of eligible baseline participants returned to a testing center at T2 (n= 6,400), 
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with 72% (n= 4,614) of those returning at T3. Performance-based physical function tests, 

including the 2.44m Timed Up-and-Go Test (TUG) and Knee Extensor Strength (KES) test were 

conducted within the testing center at T3. The population of interest was limited to participants 

who had data for at least surveys T1 and T3 and were aged ≥60 years at T3 (n = 2345). Analyses 

were then limited to participants who had complete data on all relevant outcome, exposure and 

risk factor measures (n = 1938; 83% of possible sample). Ethics approval was obtained by the 

International Diabetes Institute and Alfred Hospital Ethics committee. All participants provided 

written informed consent. 

 

Television time 

As reported previously (12), total television viewing time (hours/week) was ascertained by the 

same interviewer-administered questionnaire at each wave. Participants reported the total time 

spent watching television or videos, where this was the main activity, in the previous week on 

weekdays and weekend days (separately). Television viewing time was operationalized as TV 

time weekdays plus TV time weekend days in hours per week. This measure is sensitive to 

change (13), reliable (intra-class correlation from 1-week test-retest [95%CI] = 0.82 [0.75, 0.87]) 

and valid (criterion validity: comparison with a 3-day sedentary time log; ρ = 0.30, p <0.01) (32).  

 

Timed-up-and-go test 

Instructions to complete the 8ft (2.44m) TUG test have been reported previously (27). Briefly, 

participants begin seated and are instructed to walk 2.44m, turn, walk back and return to a seated 

position. A shorter time to complete the TUG test (in seconds; measured by stopwatch), indicates 

better dynamic gait speed and mobility across a combination of three commonly performed 
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functional activities of daily living (sitting, standing, walking and turning). This test has shown 

good reliability (ICC= 0.95), and relative validity against gait speed as a criterion (r = 0.61) (29). 

 

Knee extensor strength test 

Full instructions to complete the KES test have also been previously reported (27). Participants 

begin seated with their hip and knee at 90 degree angles and are asked to extend their leg as 

forcefully as possible for 2-3 seconds against a strap placed 5-10cm above their ankle joint. The 

KES is a measure of lower-limb isometric muscle strength (4), with greater force (in kilograms 

(kg)) indicating better knee extensor strength. This test has been shown to have good test-retest 

reliability (ICC > 0.9) (37) and good construct validity with other measures of muscle strength (r 

= 0.768) (4). The KES test is reported in total kg, adjusted for thigh length (in cm). 

 

Sociodemographic variables 

Several sociodemographic variables measured at T1 were evaluated as predictors of trajectory 

group membership and included as covariates in the association of TV time trajectory with TUG 

and KES. Demographic (age, sex, marital status, educational attainment, living arrangement, and 

employment status), behavioral (smoking status and leisure time physical activity), and health 

(self-rated health, previous angina, stroke or heart attack, and BMI) variables were evaluated as 

predictors of trajectory group membership. These were all also used as covariates in the 

association of trajectories with TUG and KES. Response categories can be found in Table 1.  
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Statistical analyses 

Data processing and analyses were performed in STATA (version 13, College Station, TX, Stata 

Corporation). Statistical significance was set as two-sided P < 0.05. Descriptive statistics are 

presented as means and standard deviations (SD) for normally distributed data, median (25
th

, 75
th

 

percentile) for non-normal continuous data, or percentages for categories. Baseline 

characteristics (at T1) of included participants overall are described in Table 1, with 

characteristics within each trajectory group provided in supplemental content (see Table, 

Supplemental Digital Content 1, Baseline Characteristics of all Included Participants, Overall as 

Well as by Television Viewing Trajectory Pattern, From the AusDiab Dataset, 

http://links.lww.com/MSS/A873). 

 

Identifying TV time trajectories. Group-based trajectory modelling (GBTM) was used to identify 

trajectories of TV time over 12 years using a user-contributed program for STATA (version 13, 

College Station, TX, Stata Corporation; downloaded from 

http://www.andrew.cmu.edu/user/bjones/traj and adapted from SAS procedure) (19). A poisson 

zero inflated model was used due to the large number of zero counts and non-normal distribution 

for the TV time variable. The magnitude and direction of each trajectory was estimated via 

separate intercepts and slopes. Six criteria were used to assess model fit: 1) the Bayesian 

Information Criterion (BIC) and the log Bayes Factor (2*ΔBIC)(18); 2) close correspondence 

between the estimated probability of group membership and the proportion actually assigned to 

that group; 3) average posterior probability of >0.70; 4) reasonably tight confidence intervals 

around the trajectory groups; 5) no less than 5% within each group; and 6) distinguishable 

groups in terms of their characteristics and outcomes (25). Model selection occurred in three 
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stages. Firstly, a two-group model saturated with quadratic parameters was tested. One additional 

group was included in successive models and model fit was evaluated based on the Log Bayes 

Factor scale (k versus k-1 model) (20). Secondly, the model with the best Log Bayes Factor was 

assessed on the other five model selection criteria described above. If it did not meet these 

criteria, the process was repeated with the k-1 model. Lastly, once the optimal number of groups 

was determined, the level of polynomial function (i.e., quadratic, linear, and constant) for each 

group was reduced until each parameter reached statistical significance (P < 0.05; see Table, 

Supplemental Digital Content 2, Group based trajectory model of TV viewing time selection in a 

sample of community-dwelling older adults, http://links.lww.com/MSS/A874). 

 

Regression analyses. The results of the GBTM led to our selecting two models to examine the 

data. First, a cumulative odds model was used to determine the factors that influence baseline 

clusters of TV time (i.e., clusters of individuals with the same or similar baseline scores; Table 

2). The proportional odds assumption required for this model was tested and met for all 

variables. Secondly, a linear regression analysis was used to determine the association of each 

TV time trajectory with performance on the TUG and KES at T3. The trajectory with the most 

participants was chosen as the referent (21). TUG and KES were log-transformed to maintain 

normality and associations were examined unadjusted, age-adjusted only (see Table, 

Supplemental Digital Content 3, unadjusted and age-adjusted associations with TUG and KES, 

http://links.lww.com/MSS/A875) and fully adjusted for all covariates (age, sex, BMI, tertiary 

education, marital status, urban vs rural living, employment status, smoking status, leisure time 

physical activity, previous angina, stroke or heart attack, and known hypertension). Traditional 

regression analyses investigating the association of quartiles of baseline TV time with 
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performance on TUG and KES were also undertaken (see Table, Supplemental Digital Content 

4, association of quartiles of baseline TV viewing time with TUG and KES, 

http://links.lww.com/MSS/A876) to explore the extent to which GBTM provides further insights 

into the associations. 

 

RESULTS 

Analyses were conducted with 1938 participants with full data. At T1 participants were aged 

from 47 to 85 years (mean [SD] = 57.6 [7.3] years). At T3, participants were aged from 60-97 

years (69.5 [7.3] years); 54% were female, the majority had attained tertiary level education 

(63%), were partnered (82%), lived in an urban city (65%), and identified as employed (full-time 

or part-time; 61%) with an average BMI of 27 kg.m
-2

 (Table 1).  

 

Television time trajectories 

A stepwise model comparison approach was conducted to compare k class to the k-1 class model 

using the model fit criteria described above, with results provided in supplemental table 2 (see 

Table, Supplemental Digital Content 2, Group based trajectory model of TV viewing time 

selection in a sample of community-dwelling older adults, http://links.lww.com/MSS/A874). 

Based on the data, six trajectory patterns of TV time were identified (Figure 1): consistently-low 

(9.7%); low-increasing (22.3%); moderate-decreasing (13.5%); moderate-increasing (30.3%); 

consistently-high (18.9%); and, high-increasing (5.2%).  Baseline weekly TV times are reported 

in Table 1. 
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Predictors of trajectory group membership  

Table 2 displays the results of the cumulative odds model for factors that influence baseline 

clusters of TV time. Participants in the consistently-low and low-increasing trajectories (32%; n 

= 629) were grouped into Cluster A (low baseline TV time). Participants in the moderate-

increasing and moderate-decreasing trajectories (44%; n = 852) were grouped into Cluster B 

(moderate baseline TV time), and participants in the consistently-high and high-increasing 

trajectories (24%; n = 457) were grouped into Cluster C (high baseline TV time; reference 

group). The cumulative odds model was then applied to estimate the odds ratios (ORs) for the 

study predictors simultaneously across the clusters of TV time. This model compares the 

reference group against all others (i.e., Cluster C vs Cluster A and B simultaneously).  

 

The results of the model revealed that older age, higher BMI and being a smoker were associated 

with increased odds of having high TV time compared to low and moderate TV time. Female 

gender, being tertiary educated and employed, and previous cardiovascular disease (angina, 

stroke or heart-attack) were associated with decreased odds of having high TV time compared to 

low or moderate TV time. When we compared each of the clusters separately to the reference 

category separately, similar patterns of significant associations emerged (data not shown). 

 

Television time trajectory associations with TUG and KES performance 

No statistically significant associations of trajectory group with TUG performance were 

observed (P > 0.05), with the number of seconds taken to complete the TUG similar across the 

six trajectory groups (maximum difference 0.6 seconds). For KES, the overall model was 

statistically significant (P > 0.001; R
2 

= 0.33). Participants in the consistently-low ( = 1.16 kg 
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95% CI: 1.00, 1.35, P = 0.05), low-increasing ( = 1.18 kg 95% CI: 1.05, 1.35, P = 0.01), and 

consistently-high ( = 1.19 kg 95% CI: 1.00, 1.41, P = 0.04) trajectories performed significantly 

better on the KES test, compared with the moderate-increasing trajectory. No statistically 

significant differences were observed with the moderate-decreasing or high-increasing 

trajectories. Results are displayed in Table 3. In contrast, when we examined the association of 

quartiles of baseline TV time (Q1 = 0-5.75 h; Q2 = 6-11.6 h; Q3 = 12-17.5 h; Q4 = 18-115 h; 

Q4=ref) with TUG and KES, no statistically significant associations were observed with either 

measure in the fully adjusted models (P > 0.05; see Table, Supplemental Digital Content 4, 

Regression Coefficients (β) for Association of Quartiles of Baseline TV Viewing Time With 

Performance on the TUG and KES Tests in the Fully-Adjusted Model, 

http://links.lww.com/MSS/A876). 

 

DISCUSSION 

This was the first prospective study to identify and examine associations of TV time trajectories 

with physical function in older adults. A six-trajectory model was found to best fit the data, with 

participants in the consistently-low, low-increasing and consistently-high trajectories observed to 

have greater lower-extremity muscle strength (KES performance) compared to those in the 

moderate-increasing trajectory. No statistically significant association between TV time 

trajectories and gait speed/mobility (TUG performance) was seen. Differences in trajectory 

group characteristics were observed between baseline clusters of TV time, with older age, higher 

BMI and smoking associated with higher TV time.  
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Previous studies have observed that sedentary time (e.g., TV time, self-reported and objectively 

measured sitting time) is associated with performance-based physical function (9, 17, 30, 33). 

The current study adds to this evidence base and extends it by using GBTM. Here, significant 

associations were observed with lower extremity strength, but not gait speed. The lack of 

observed association with TUG is consistent with a previous study on the same population (27) 

and the observation that modalities such as strength, balance, and gait speed begin to deteriorate 

at different times over the life course (8). Strength typically begins to deteriorate from age 50, 

whereas a reduction in gait speed (a large component of the TUG) typically accelerates after the 

age of 70. Therefore, the lack of any association with TUG in our study may relate to the fact 

that the mean age of our participants at baseline and follow-up was around 57 and 69 years, 

respectively.  

 

It was also observed that participants in the consistently-high trajectory performed significantly 

better on the KES test compared to those in the moderate-increasing trajectory. Moderating 

factors such as illness may contribute to increasing TV time and poorer physical function (31) 

for participants in the moderate-increasing trajectory. Alternatively, high TV time has been 

correlated with increased adiposity (41), which may provide a training stimulus (by carrying 

more weight during incidental and planned activity) and thereby maintain muscle strength (6). 

Given that both low and high TV time appear to be associated with higher muscular strength, 

potential public health messages need careful consideration. However, the negative health effects 

of excessive TV time, and too much sitting more broadly, on cardiovascular health (14), mental 

health (7), and physical function (15) indicate that public health messages should remain focused 

on reducing and interrupting long bouts of sitting, consistent with current guidelines (11). 
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Of the six trajectories identified, three clusters of baseline TV time were present: low, moderate 

and high baseline TV time. As supported in previous literature, being older, having a higher BMI 

and being a current smoker were associated with higher TV time (5, 28). Conversely, female 

gender, education, employment status and previous health issues were associated with decreased 

TV time (5, 28). These correlates provide important, and consistent, sociodemographic 

characteristics by which intervention participants may be targeted in the future.   

 

This study is one of the first to use GBTM to examine trajectories of TV time (or any type of 

sedentary behavior), particularly in older adults, and their association with functional outcomes. 

The use of this method extends the literature as it derives homogenous groups with potentially 

heterogeneous trajectories (25), with this technique allowing us to model change in TV time 

rather than relying on a single baseline measure or subjective cut-offs of high and low TV time. 

Indeed, using a more traditional approach of examining quartiles of baseline TV time in this 

study yielded different conclusions to those of the GBTM, with no significant associations 

observed. Further, the findings from the current study, as well as those that have explored TV 

time trajectories over 15 years in children and young adults (22, 24), suggest that TV is not 

stable over time: a concept that is poorly captured through traditional statistical approaches. This 

indicates that opportunities for intervention at critical life stages may be present and further 

research is needed to determine if such turning points exist (e.g., retirement). Findings from this 

study also suggest that historic TV time may be more predictive of physical performance than 

current TV time, evidenced by participants in the moderate-increasing and moderate-decreasing 

TV time trajectories performing similarly on both tests of physical function. Collectively, these 

results suggest that excessive TV time should be addressed earlier rather than later in the life 
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course.  With newer studies collecting longitudinal data on sedentary behavior, GBTM is 

potentially a powerful tool to examine those data and the extent to which changes in exposure 

impact health.  

 

The longitudinal design and the recruitment of a geographically diverse sample were strengths of 

this study; however, there was notable attrition in the sample size from survey one to three and 

limited variation in TUG scores. The findings of this study are thus not generalizable beyond the 

characteristics of our participants. Only self-reported TV time was used, which does not strongly 

reflect objectively-assessed sedentary time. Objectively-measured sedentary behavior exposure 

across the whole day, including patterns of exposure, should also be examined. Further, the 

AusDiab study was not necessarily powered to address the research questions in this study, 

particularly with a sample limited only to older adults. However, the effect size obtained in the 

multiple regression are considered large. Lastly, although we adjusted our models for several 

confounding variables, we were not able to adjust for environmental or cognitive factors (due to 

missing values), which may be related to sedentary time and can impact on functional 

performance. The lack of data on these variables is a noted limitation within the literature (5, 28). 

 

In summary, this is the first study to examine trajectories of TV time in older adults using 

GBTM. While this study did not observe a statistically significant association of TV time 

trajectories with gait speed/mobility (TUG performance), an association was observed for lower 

limb muscle strength (KES performance). With the majority of adults in the moderate-increasing 

trajectory of TV time, action is needed to counteract this negative trend. More longitudinal 

studies are needed to determine the causal relationship of sedentary time with other measures of 
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physical function including muscle power, static and dynamic balance, coordination, flexibility, 

and body composition, as well as clinically relevant endpoints such as incident falls and fragility 

fractures. Future research would benefit from using a method such as GBTM to generate 

trajectories of sedentary time and to examine their correlates, including cognitive and 

environmental factors.  
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Figure Caption 

Figure 1. Mean (95% Confidence Interval) trajectories of TV time over 12 years in Australian 

older adults based on six group-based trajectory modelling patterns (n = 1938). 

 

Supplemental Digital Content 

Supplementary Table S1. Baseline Characteristics of all Included Participants, Overall as Well as 

by Television Viewing Trajectory Pattern, From the AusDiab Dataset (n = 1938). 

 

Supplementary Table S2: Group based trajectory model of TV viewing time selection in a 

sample of community-dwelling older adults (n=1938). 

 

Supplementary Table S3. Regression Coefficients (β) of TV Viewing Time Trajectory Group 

With Performance on the TUG and KES Tests in the Unadjusted and age-Adjusted Models. 

Supplementary Table S4. Regression Coefficients (β) for Association of Quartiles of Baseline 

TV Viewing Time With Performance on the TUG and KES Tests in the Fully-Adjusted Model. 
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Table 1. Baseline Characteristics of all Included Participants From the AusDiab Dataset (n = 

1938). 

Characteristics  

 Age (years) 57.6 (7.3) 

 Female; n (%) 1037 (53.5) 

 BMI (kg/m
2
) 27.1 (4.5) 

 Attained Tertiary Education; n (%) 1215 (62.7) 

 Married/DeFacto, n (%) 1585 (81.8) 

 Lives in Capital City; n (%) 1260 (65.0) 

 Currently Employed; n (%) 1174 (60.6) 

 Current smoker; n (%) 167 (8.6) 

 LTPA (hr/week)  4.8 (5.5) 

 TV time (hr/week) 12.9 (9.0) 

 Excellent/Very Good SRH; n (%) 966 (49.8) 

 Previous CVD; n (%) 140 (7.2) 

 Known Hypertension; n (%) 760 (39.2) 

TUG, sec; median (25
th
, 75

th
) 6.4 (5.4, 7.6 ) 

KES, kg.cm
2 a

 0.6 (0.3) 

 

Abbreviations: CVD, cardiovascular disease;
 
KES, knee extensor strength; LTPA, leisure time 

physical activity; SRH, self-rated health; TUG, timed-up-and-go.  

a
 KES is per centimeter of thigh length.  

Values represent mean (SD) or number (percentage) unless indicated. 
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Table 2. The Cumulative Odds Model for the Factors That Influence Baseline TV Viewing Time 

Clusters (Comparing Cluster C [High TV Time] to Cluster A [Low TV Time] and B [Moderate 

TV Time]) (n=1938). 

Characteristics OR 95% CI P-value 

  Age (years) 1.02 1.00,  1.04 0.01 

  Female 0.79 0.67,  0.93 0.01 

  BMI 1.03 1.01, 1.05 0.01 

  Attained Tertiary Education 0.61 0.50, 0.76 <0.001 

  Married/DeFacto 1.00 0.82, 1.21 0.97 

  Lives in Capital City 0.88 0.73, 1.06 0.18 

  Currently Employed 0.64 0.51, 0.81 <0.001 

  Current Smoker 1.51 1.18, 1.94 0.01 

  LTPA (hr/week) 1.01 1.00, 1.02 0.11 

  Excellent/Very Good SRH  0.83 0.67, 1.02 0.07 

  Previous CVD  0.64 0.44, 0.94 0.02 

  Known Hypertension 1.09 0.87, 1.36 0.45 

 

Abbreviations: CI, confidence interval; CVD, cardiovascular disease, defined as presence of 

previous stroke, angina or heart attack; LTPA, leisure time physical activity; SRH, self-rated 

health. 
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Table 3. Regression Coefficients (β) of TV Viewing Time Trajectory Group With Performance 

on the TUG and KES Tests in the Fully Adjusted Model (n=1938). 

TV viewing Trajectory Group 
Fully adjusted model 

β 95%CI P-value 

Timed up-and-go test (sec)
a
    

  Stable Low 0.98 0.91, 1.07 0.62 

  Low-Increasing 0.99 0.91, 1.07 0.75 

  Moderate-Decreasing 0.98 0.89, 1.07 0.66 

  Moderate-Increasing (ref)     

  Stable High 0.98 0.91, 1.05 0.54 

  High-Increasing 0.93 0.81, 1.07 0.28 

Knee extensor strength test (kg)
b
     

  Stable Low 1.16 1.00, 1.35 0.05 

  Low-Increasing 1.18 1.05, 1.35 0.01 

  Moderate-Decreasing 1.15 0.98, 1.35 0.10 

  Moderate-Increasing (ref)     

  Stable High 1.19 1.00, 1.41 0.04 

  High-Increasing 0.95 0.74, 1.23 0.71 

 

Abbreviations: CI, confidence interval.  

a
 back transformed from the log scale; adjusted for: age, sex, BMI, tertiary education, marital 

status, urban vs rural living, employment status, smoking status, leisure time physical activity, 

previous angina, stroke or heart attack, known hypertension; regression analysis is expressed as 

per second taken to complete TUG test. 

b
 back transformed from the log scale; adjusted for: as TUG plus thigh length; regression 

analysis is expressed as per kg/thigh length. 
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Supplementary Table S1. Baseline Characteristics of all Included Participants, Overall as Well as by Television V

Pattern, From the AusDiab Dataset (n = 1938). 

Characteristics 

 Trajectories of TV viewing Time 

All  

(n=1938) 

Consist-Low 

Trajectory 

(n=188) 

Low-Incr 

trajectory 

(n=441) 

Mod-Decr 

trajectory 

(n=259) 

Mod-Incr 

trajectory 

(n=593) 

Consist

Trajectory 

 Age (years) 57.6 (7.3) 56.3 (7.6) 56.4 (7.0) 57.8 (7.8) 57.4 (6.9) 

 Female; n (%) 1037 (53.5) 110 (58.5) 236 (53.5) 146 (56.4) 309 (52.1) 189 (51.9)

 BMI (kg/m
2
) 27.1 (4.5) 26.4 (4.6) 26.7 (4.4) 27.4 (4.3) 27.1 (4.6) 

 Attained Tertiary Education; n (%) 1215 (62.7) 119 (63.3) 329 (74.6) 149 (57.5) 382 (64.4) 193 (53

 Married/DeFacto, n (%) 1585 (81.8) 158 (84.0) 353 (80.0) 209 (80.7) 500 (84.3) 307 (84.3)

 Lives in Capital City; n (%) 1260 (65.0) 134 (71.3) 308 (69.8) 141 (54.4) 393 (66.3) 229 (62.9)

 Currently Employed; n (%) 1174 (60.6) 134 (71.3) 305 (69.2) 143 (55.2) 381 (64.2) 176 (48.4)

 Current smoker; n (%) 167 (8.6) 14 (7.4) 24 (5.4) 28 (10.8) 53 (8.9) 

 LTPA (hr/week)  4.8 (5.5) 4.0 (4.6) 4.8 (5.6) 4.9 (5.8) 4.8 (5.5) 

 TV time (hr/week) 12.9 (9.0) 3.4 (2.9) 5.7 (3.2) 15.1 (6.8) 11.8 (4.1) 

 Excellent/Very Good SRH; n (%) 966 (49.8) 98 (52.1) 247 (56.0) 127 (49.0) 392 (66.1) 161 (44.2)

 Previous CVD; n (%) 140 (7.2) 16 (8.5) 31 (7.0) 15 (5.8) 44 (7.4) 

 Known Hypertension; n (%) 760 (39.2) 66 (35.1) 147 (33.3) 114 (44) 220 (37.1) 168 (46.2)

TUG, sec; median (25
th

, 75
th

) 6.4 (5.4, 7.6 ) 6.4 (5.3, 7.4) 6.1 (5.3, 7.4) 6.4 (5.5, 7.7) 6.3 (5.4, 7.6) 6.5 (5.6, 7.9

KES, kg.cm
2 a

 0.6 (0.3) 0.6 (0.3) 0.6 (0.3) 0.6 (0.3) 0.6 (0.3) ACCEPTED
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Abbreviations: CVD, cardiovascular disease;
 
KES, knee extensor strength; LTPA, leisure time physical activity; SRH, self

health; TUG, timed-up-and-go.  

a
 KES is per centimeter of thigh length.  

Values represent mean (SD) or number (percentage) unless indicated. 
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Supplementary Table S2: Group based trajectory model of TV viewing time selection in a sample of community-

(n=1938). 

Model BIC 

Log Bayes 

Factor 

(2*ΔBIC) 

Estimated 

Group % 

Actual 

Group % 

Posterior 

probability 

Significance of 

polynomial 

function 

2 2 -23273.5  

49.59 

50.41 

49.65101 

50.34899 

.9691478 

.9683871 

0.48 

0.16   

2 2 2 -21853.1 2840.76 

24.56 

49.90 

25.54 

24.64807 

49.93115 

25.42078 

.9506397 

.9448027 

.9382913 

0.72 

0.41 

<0.05 

Improved Log Bayes Factor; all 

other factors within limits

2 2 2 2 -21265 1176.16 

24.36 

14.09 

39.89 

21.67 

24.32687 

14.15631 

39.57382 

21.94301 

.949794 

.8770353 

.9184056 

.9386288 

0.44 

<0.001 

<0.001 

<0.05 

Improved Log Bayes Factor; all 

other factors within limits

2 2 2 2 2 -20829.4 871.22 

12.33 

25.75 

35.24  

13.05 

13.62 

12.33351 

25.76513 

34.99161 

13.20523 

13.70451 

.9271311 

.8875106 

.9081002 

.8919091 

.9225789 

<0.05 

<0.001 

<0.001 

<0.001 

<0.001 

Improved Log Bayes Factor; all 

other factors within limits

2 2 2 2 2 2 -20610.8 437.2 

9.70 

13.36  

22.76 

30.55 

18.68  

4.95 

9.74632 

13.51657 

22.29034 

30.20790 

18.85660 

5.38228 

.9203123 

.8891232 

.8734098 

.8734765 

.8692672 

.9231775 

<0.001 

<0.001 

<0.001 

0.06 

0.75 

<0.05 

Improved Log Bayes Factor; all 

other factors within limits

2 2 2 2 2 2 2 -20402 417.56 

9.86 

11.66 

20.54 

29.41 

5.47  

18.01 

9.80311 

11.85283 

20.10133 

28.67728 

6.01184 

18.18667 

.9182836 

.8692195 

.8668033 

.8671529 

.8415434 

.8663179 

<0.001 

<0.001 

0.22 

0.25 

<0.001 

0.98 

Improved Log Bayes Factor but 

groups no longer 

Additional group likely 

reflecting missing values at T2ACCEPTED
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5.06 5.36695 .9118045 <0.05 

2 2 2 2 1 2 -20607 7.48 

9.70 

22.76 

13.36 

30.60 

18.78 

4.80 

9.74619 

22.27786 

13.52964 

30.28302 

18.92921 

5.23407 

.9203228 

.8733551 

.8895644 

.8742128 

.8703545 

.9265128 

<0.001 

<0.001 

<0.001 

<0.001 

0.05 

<0.001 Reducing polynomial order 

 

Abbreviations: BIC, bayesian information criterion 
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Supplementary Table S3. Regression Coefficients (β) of TV Viewing Time Trajectory Group With Performance on the 

Tests in the Unadjusted and age-Adjusted Models. 

TV viewing Trajectory Group 
Unadjusted model Age-adjusted model

β 95%CI P-value β 95%CI

Timed up-and-go test (sec)
a
     

  Stable Low 0.93 0.85, 1.02 0.12 0.97 0.90, 1.06

  Low-Increasing 0.92 0.84, 1.01 0.07 0.96 0.88, 1.04

  Moderate-Decreasing 1.02 0.92, 1.13 0.73 1.00 0.91, 1.1

  Moderate-Increasing (ref)       

  Stable High 1.09 0.99, 1.20 0.08 1.00 0.92, 1.1

  High-Increasing 1.13 0.97, 1.31 0.11 1.01 0.89, 1.15

Knee extensor strength test (kg)
b
     

  Stable Low 1.11 0.94, 1.33 0.22 1.06 0.88, 1.27

  Low-Increasing 1.21 1.03, 1.43 0.02 1.16 0.99, 1.36

  Moderate-Decreasing 1.06 0.82, 1.36 0.67 1.08 0.85, 1.37

  Moderate-Increasing (ref)       

  Stable High 1.06 0.87, 1.28 0.57 1.16 0.95, 1.43

  High-Increasing 0.85 0.65, 1.11 0.22 0.96 0.72, 1.28

Abbreviations: CI, confidence interval. 
a
 back transformed from the log scale; regression analysis is expressed as per second taken to complete TUG test. 

b
 back transformed from the log scale; always adjusted for thigh length; regression analysis is expressed as per kg/thigh length.ACCEPTED
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Supplementary Table S4. Regression Coefficients (β) for Association of Quartiles of Baseline 

TV Viewing Time With Performance on the TUG and KES Tests in the Fully-Adjusted Model. 

 Fully adjusted model 

β 95%CI P-value 

Timed up-and-go test (sec)
a
    

Quartile 1 0.99 0.92, 1.07 0.79 

Quartile 2 1.02 0.95, 1.09 0.58 

Quartile 3 0.98 0.91, 1.06 0.67 

Quartile 4 (ref)     

Knee extensor strength test (kg)
b
   

 

Quartile 1 1.13 0.98, 1.29 0.08 

Quartile 2 0.97 0.83, 1.14 0.71 

Quartile 3 1.07 0.94, 1.23 0.29 

Quartile 4 (ref)     

 

Abbreviations: CI, confidence interval. 

a
 back transformed from the log scale; regression analysis is expressed as per second taken to 

complete TUG test. 

b
 back transformed from the log scale; always adjusted for thigh length; regression analysis is 

expressed as per kg/thigh length. ACCEPTED




