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Abstract

BACKGROUND—Physical activity (PA) may play a role in preserving kidney health. The
purpose of this study was to determine if PA and sedentary behavior are associated with incident
chronic kidney disease (CKD) and change in kidney function in older adults.

METHODS—The Health, Aging and Body Composition study is a prospective cohort of 3,075
well-functioning older adults. PA and television watching was measured by self-report and serum
cystatin C was used to estimate glomerular filtration rate (eGFR). CKD was defined as an eGFR
<60 ml/min/1.73m2. Rapid kidney function decline was defined as an annual loss in eGFR of
>3ml/min/1.73m2. Discrete survival analysis was used to determine if baseline PA and television
watching were related to 10-year cumulative incidence of CKD and rapid decline in kidney
function.

RESULTS—Individuals who reported watching television >3 hours/day had a higher risk of
incident CKD (HR 1.34; 95% CI: 1.09, 1.65) and experiencing a rapid decline in kidney function
(HR 1.26; 95% CI 1.05, 1.52) compared to individuals who watched television < 2 hours/day. PA
was not related to either outcome.

CONCLUSIONS—High levels of television watching are associated with declining kidney
function; the mechanisms that underlie this association need further study.

Corresponding Author: Marquis Hawkins, PhD, 715 N Pleasant Street, Amherst, MA, 01003, mshawkins@schoolph.edu.
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Introduction

Methods

Chronic kidney disease (CKD) is caused by acute or chronic damage to the kidneys leading
to a progressive decline in kidney function. A rapid decline in kidney function, defined as a
decrease in glomerular filtration rate exceeding 3 ml/min/1.73 m? per year, is associated
with an increased risk for cardiovascular disease and mortalityl: 2. This highlights the
importance of identifying modifiable factors that may preserve kidney function.

Lifestyle factors such as physical activity may play an important role in preserving kidney
function3, improving physical function?, health-related quality of life5, and reducing risk of
mortality in patients with CKD6. For example, a cross-sectional study by Stengel et al from
NHANES Il found that individuals who were highly active had a lower odds of having
CKOD, after adjustment for age, sex, race and body mass index (BMI)’. Additionally, the
second Health Survey of Nord-Trondelag County (HUNT I1), a population based study of
Norwegian adults, showed that increasing levels of leisure time physical activity were
associated with a lower odds of having prevalent CKD8. Unfortunately, relatively low levels
of physical activity have been reported among individuals with CKD. Results from a
national survey indicated that individuals with CKD reported more than twice the prevalence
of inactivity compared with individuals without CKD (28.0% vs. 13.5%, p<0.001), and
inactivity was associated with a higher risk for mortality®.

Recently, sedentary behavior has emerged as a risk factor for health adverse outcomes
independent of moderate intensity physical activity®. Understanding the negative health
effects of sedentary behavior, independent of moderate intensity physical activity, is
important because adults typically spend more than half of their waking hours engaged in
sedentary behaviors!0. Sedentary behaviors such as television viewing, were found to be
cross-sectionally associated with CKD even among individuals achieving recommended
levels of physical activityll. However there is limited evidence associating sedentary
behavior with CKD prospectivelyl2. Thus, the purpose of this study was to determine if
physical activity and sedentary behavior are associated with incident CKD and change in
kidney function in a diverse cohort of older adults.

Study Population

The Health, Aging and Body Composition (Health ABC) study is a prospective study of
3,075 well-functioning older adults. Details of the study design are reported elsewherel3, In
brief, individuals between the ages of 70-79 years were recruited from March 1997 through
July 1998 from a sample of Medicare beneficiaries residing in areas surrounding Pittsburgh,
PA and Memphis, TN. Participants were eligible if they reported no difficulty in walking %
mile, climbing 10 steps, and performing the basic activities of daily living. During baseline
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clinic visits, data were collected on physical activity and television watching. In 2004,
cystatin C was measured using serum samples collected baseline and year 3 (N=2547) and
year 10 (N=1466). The current analysis included 2,435 individuals with baseline cystatin C
and data on physical activity, television viewing, relevant covariates (age, race, sex, smoking
status, prevalent disease, hypertension medication use, diabetes status, functional status,
systolic and diastolic blood pressure, BMI and C-reactive protein) and cystatin C at year 3 or
10. We excluded individuals with an estimated glomerular filtration rate (eGFR) < 15
mL/min/1.73m? at baseline (N=7) as change in eGFR is a poor indicator of kidney function
below this level. The Institutional Review Boards at the University of Tennessee and at the
University of Pittsburgh approved The Health ABC research protocol. Each participant
signed an informed consent form.

Kidney Function

Serum cystatin C was used to estimate GFR using the formula: 76.7 x cys C™1-19  as in prior
analyses from Health ABC14. Some studies have used creatinine to estimate GFR. Although
creatinine was also assayed in this study, different assays were employed for measurement at
year 1 versus years 3 and 10, rendering changes in creatinine-based GFR estimates
inaccurate. Cystatin C is also less influenced by sex, race, and muscle mass and thus is
particularly well suited to studies of predictors that might affect muscle mass, such as
physical activityl®. Cystatin C was measured in plasma specimens that had been stored at
—70 °C at the Health ABC core laboratory, by means of a BNII Nephelometer (Dade
Behring, Deerfield, IL), incorporating a particle-enhanced immunonepholometric assay (N
Latex Cystatin C)1°, Since baseline and year 3 samples were not measured until 2004, we
accounted for drift in the measure of cystatin C over time using a method that has been
previously described!8. Cystatin C samples at year 10 were analyzed in 2006-2007. Incident
CKD was defined as a follow-up eGFR less than 60 ml/min/1.73m?2 17 in individuals with
baseline GFR>60 ml/min/1.73m?. To avoid misclassifying participants with minor
fluctuations in eGFR, the definition also required at least a 1ml/min/1.73 m? per year
decrease in eGFR. Rapid kidney function decline was defined as an annual loss of >
3ml/min/1.73m? per year eGFRY 2,

Physical Activity and Television Watching

Physical activity was assessed with a standardized, interviewer-administered questionnaire,
derived from the Leisure Time Physical Activity Questionnairel8, supplemented with lower
intensity activities commonly performed by older adults®. Participants were asked to report
the amount of time they spent performing household and caregiving activities (e.g. chores,
grocery shopping, laundry), exercising (e.g. aerobic dance, weight training), and walking
(i.e. walking for exercise, other walking, and stair climbing) per week. Kilocalories (kcal)
per week were calculated based on the estimated metabolic cost of performing each
activity20. Total physical activity was defined as the sum of all activities performed and
expressed as kcal/kg per week. Tertiles of total physical activity were created with the lowest
activity level as the reference group.

To estimate sedentary behavior, participants were also asked to report the amount of time
typically spent watching television per week. Participants reported watching television, a)
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zero hours, b) more than zero but less than 7 hours/week, c) between 7 and 14 hours/week,
d) between 14 and 21 hours/week, and e) greater than 21 hours/week. We divided the time
spent watching television per week by 7 to get daily television watching. We then created
three groups; less than two hours per day (reference group), two to three hours per day, and
greater than three hours per day, to be comparable with the prior study on this topicl2. While
television viewing does not capture all sedentary behaviors, it is the most common form of
sedentary behavior in individuals over 65 years of age according to the American Time Use
Survey?l,

During baseline clinic visits, self-reported data were collected on demographic factors (age,
sex, race), smoking status, history of heart failure and coronary heart disease (CHD),
(defined as coronary heart disease; myocardial infarction; angina, coronary artery bypass)
and use of anti-hypertensive medications [Angiotensin converting enzyme (ACE) inhibitors
and Angiotensin Il receptor blockers (ARB)]. Body mass index (BMI) was calculated as
weight in kilograms divided by height in meters squared. Systolic blood pressure (SBP) and
diastolic blood pressure (DBP)were measured using a mercury sphygmomanometer on
either arm after 5 minutes of rest in a seated position. The average of two measurements was
used. Pulse pressure was calculated as the difference in systolic blood pressure and diastolic
blood pressure. Physical performance was determined using a summary score of the
following tests: five repeated chair stands, tests of standing balance (semi-tandem, full
tandem, and single-leg standing balance), 6 meter walk, and narrow walk test. The Health
ABC performance score consists of the sum of performance scores for each test. Tests were
scored on a continuous scale from 0 to 1; where 0 is equivalent to “unable” and 1 is the “best
possible performance”?2. The maximum performance score was 4.

Fasting serum samples were used to measure lipids and C-reactive protein (CRP) levels.
Total cholesterol and HDL cholesterol were measured by a colorimetric technique on a
Johnson& Johnson Vitros 950 analyzer (Raritan, NJ). The Friedewald equation was used to
calculate LDL levels. CRP was measured by enzyme-linked immunosorbent assay?3.

Statistical Analysis

Baseline descriptive characteristics by categories of television watching were reported as
means (standard deviations) or medians (inter-quartile range) for normally and non-normally
distributed continuous variables, respectively. Categorical variables were presented as
percentages. Means and medians between the groups were compared using analysis of
variance or a Kruskal-Wallis rank test, respectively. A Chi-Square test was used to compare
categorical variables among the groups.

Multivariate logistic regression was used to determine the odds of having prevalent CKD at
baseline by physical activity and TV watching. Model 1: age, sex, race (black/non-black),
smoking status, baseline Health ABC performance score, study site, and use of hypertensive
medication; Model 2: Model 1 + diabetes, CHD, HF; Model 3: Model 2 + pulse pressure,
BMI, HDL, triglycerides, and CRP. To determine if TV watching is related to CKD
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independent of physical activity, Model 4 further adjusted for physical activity, and vice
versa.

Discrete survival analysis with a complementary log-log function was used to determine if
baseline physical activity and TV watching were related to incident CKD and rapid decline
in kidney function over 3 and 10 years of follow-up24. Multiple models were fit adjusting for
confounders in the stages as described above. We also controlled for baseline GFR in model
1.

Linear mixed models were used to determine if baseline physical activity and TV watching
were related to change in kidney function over 10 years of follow-up. An advantage of this
approach is that data can be included for participants with only baseline measures. Random
intercepts and random time effects were included if found to be significant at p<0.10 using
likelihood ratio tests. A time interaction was used to test for the time varying effects of all
covariates in the final model. A time by group interaction was used to determine if change in
GFR differed by physical activity or TV watching. All analyses were performed using
STATA 12.0 software(College Station, TX: StataCorp LP).

Of the original cohort of 3075 individuals; 17 did not have data on television watching at
baseline, 458 did not have any follow up data on GFR, and 165 were missing data on key
covariates, leaving a final sample of 2,435. Since the primary cause of not being included in
the final sample was missing follow-up data, likely due to death or loss to follow-up, those
included represented a healthier cohort. Compared to those who were included in the final
sample, those not included were more likely to be black, have diabetes, be current or former
smokers, have a history of CHD (heart failure or PAD), use hypertensive medications, and
have prevalent CKD at baseline. Individuals not included were also more likely to have
higher systolic blood pressure, BMI, CRP, lower baseline GFR, self-report less physical
activity and spend more time watching TV than those in the final sample.

Of those included, 375 (15.4%) reported watching television for less than two hours, 1,888
(48.8%) reported two to three hours of TV watching, and 872 (35.8%) reported greater than
three hours of TV watching per day. There were no significant differences in age, sex, blood
pressure, pulse pressure, or prevalent medical conditions by TV viewing groups, except
diabetes and CKD (Table 1). Individuals who reported watching TV greater than three hours
per day were more likely to be black, diabetic, and former smokers compared to individuals
who reported less than two hours of TV per week. Greater time spent watching TV was also
associated with higher BMI, LDL cholesterol, triglycerides, and CRP levels and lower HDL
cholesterol. Participants who reported greater amounts of time watching TV also had
slightly lower Health ABC physical function scores, lower eGFR, and more prevalent CKD
than those who watched less TV. Watching TV was also weakly, but significantly, inversely
associated with physical activity (rho = -0.11; p<0.01).
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Prevalent CKD

CKD was prevalent in 370 individuals at baseline with 162 (19.9%), 121 (14.9%), and 87
(10.7%) having CKD in the low, middle, and high tertiles of physical activity, respectively.
Individuals in the middle and high activity groups had lower odds of having CKD compared
to individuals in the low activity group. After adjusting for TV watching, individuals in the
high activity group had a significantly lower odds of having CKD compared to individuals in
the low activity group (Table 2). There were 47 (12.5%), 169 (14.2%), and 152 (17.4%)
individuals with prevalent CKD among those who reported watching TV less than two hours
per day, between two and three hours per day, and greater than three hours per day,
respectively (Table 2). Compared to individuals who watched TV less than two hours per
day, those who watched TV greater than 3 hours per day had a significantly higher odds of
having CKD. This relationship remained significant after adjusting for self-reported physical
activity.

Incident CKD

There were 338 incident cases of CKD over ten years of follow-up. There were 113 (4.6%),
114 (4.7%), 111 (4.6%) total incident cases of CKD among in the low, middle, and high
tertiles of physical activity, respectively. Baseline physical activity was not related to
incident CKD in univariate or adjusted models (Table 3). Persons spending greater than 3
hours/day watching TV, however, had a higher incidence of CKD than individuals who spent
less than 2 hours/day watching TV. After adjustment for demographics, medical conditions,
pulse pressure, BMI, lipids and physical activity, there was only a minimal attenuation in the
hazard ratios. Individuals who watched TV for more than 3 hours/day still had a 34% higher
risk of developing CKD compared to individuals who watched TV less than 2 hours/day.

Rapid Change in Kidney Function

There were 1,172 individuals who experienced a rapid decline in kidney function. The risk
of having a rapid decline in kidney function was similar among physical activity groups
(Table 4). There were 137 (17%), 139 (17%), and 140 (17%) individuals with rapid decline
in kidney function among those in the low, middle, and high tertiles of physical activity,
respectively. Among individuals who reported less than two hours of TV watching there
were 60 (16%) incident cases of rapid decline in kidney function compared to 190 (16%)
and 157 (18%) among those who reported two to three and greater than three hours of TV
watching, respectively. The risk of having a rapid decline in kidney function was higher
among individuals who watched more than three hours of TV per day compared to those
who watched less than two hours of TV per day in unadjusted and adjusted analyses (Table
4).

Kidney Function Decline

The results from the linear mixed models are shown in figures 1 and 2. The median annual
change in kidney function for the Health ABC study population between baseline and ten
years follow-up was —0.97 mL/min/1.73m? (25t and 75t percentile: —2.13, 0.10). Decline
in kidney function did not differ among persons in the low, middle, and high physical
activity groups over 10 years of follow-up (-1.00, -1.13, -1.23 mL/min/1.73m?,
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respectively; p=0.11) in either the unadjusted or fully adjusted models. There was a
significant time by TV watching group interaction in the unadjusted and fully adjusted
models (Figure 2). Exploratory analysis was conducted to determine which groups differed
in change in kidney function. Individuals who watched more than three hours of TV had a
greater decline compared to those who watched less than two hours of TV (1.24 vs. 0.98
mL/min/1.73m?2, p=0.03). The difference between those who watched more than three hours
of TV per day and those who watched between two and three hours of TV per day was not
statistically significant (1.07 vs. 0.98 mL/min/1.73m?2, p=0.58)

Discussion

The associations of sedentary behavior with chronic conditions independent of physical
activity have been gaining recent attention. Reports have shown that sedentary behavior may
be related to chronic conditions through lower levels of total energy expenditure as well as
through unique physiological pathways such as lipid metabolism?® 26, Few studies have
examined the independent relationship between sedentary behavior and CKD. Our analysis
showed that television watching, a measure of sedentary behavior, was associated with faster
decline in kidney function and higher incidence of CKD independent of physical activity.
While the annual declines in kidney function experienced in the highest TV watching group
were only slightly higher than what would be expected in a healthy population of older
adults (1.24 vs. ~1 mL/min/1.73m?2), individuals who reported watching three hours or more
of television per day had 26% greater risk of experiencing a rapid decline in kidney function
(>3 mL/min/1.73m?2) over 10 years compared to individuals who reported watching
television less than 2 hours per day. In contrast to previous findings?’, self-reported physical
activity was not related to incident CKD or rapid change in kidney function in this study.

The findings of the current analysis are consistent with the results of previous studies that
examined the relationship between sedentary behavior and CKD. In ADDICTION-Leicester
study, a population-based type 2 diabetes screening and management program in family
practices, total sitting time was independently cross-sectionally associated with CKD in
women. In the current report, we found that more time spent watching television was
associated with incident CKD in both men and women.

The AusDiab study found in a nationally representative sample of Australian adults that
television watching was related to CKD development over 5 years even among individuals
who met physical activity guidelines (>150 minutes/week)!2. The results of the current
analysis extend these findings by examining the relationship between sedentary behavior and
change in kidney function in older adults. We showed that spending greater amounts of time
watching television was significantly associated with a faster decline in kidney function.
This is an important finding because a rapid decline in kidney function has been shown to be
associated with increased risk for cardiovascular events and mortality. Identifying modifiable
risk factors, such as television viewing, will allow us to develop more targeted interventions
for individuals at risk.

The mechanisms by which sedentary behavior is associated with kidney function are not
well understood but could include chronic inflammation, endothelial dysfunction, lipid
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metabolism, and obesity28. Television viewing is associated with prolonged bouts of sitting,
which may be related to these biomarkers due to decreased total energy expenditure.
However a study by Yates et a/. has shown that self-reported sitting was associated with
chronic inflammation in women independent of time spent in moderate-to-vigorous intensity
physical activity2®. Studies have also shown that sedentary behavior has effects on lipid
metabolism that are independent of physical activity30. Through these and possibly other
mechanisms, sedentary behavior may be related to kidney function. However when
controlling for CRP, lipids, and BMI, the relationship between TV watching and kidney
function remained significant in our analyses. Future studies are needed to elucidate the
mechanisms by which sedentary behavior may be associated with kidney function.

Interestingly, physical activity was not related to change in kidney function or incidence of
CKD in this analysis. This is in contrast to results from the Cardiovascular Health Study
(CHS) that showed that lower physical activity levels were related to rapid decline in kidney
function?’. The lack of relationship between physical activity and change in kidney function
may be due to the relatively small changes in kidney function observed in the Health ABC
study population. Mean change in kidney function was lower among Health ABC
participants than among CHS study participants (1.13 vs. 1.73 ml/min/1.73m?) despite the
older mean age of Health ABC participants. Alternatively, the lack of relationship between
physical activity and kidney function may be due to the use of a questionnaire, which has a
limited ability to accurately assess activities of light intensity. It has been noted that physical
activity questionnaires perform better at measuring higher intensity activities and many fail
to distinguish between light intensity activity and sedentary behavior3!, and the Health ABC
questionnaire may not have performed as well as questionnaires used in other studies of the
association of physical activity and development of CKD. Another possibility is that the
focus on moderate intensity activity is misplaced. In a previous analysis of NHANES data,
we showed that accelerometer determined light intensity physical activity was related to
kidney function, but moderate-to-vigorous physical activity was not32. If the relationship
between physical activity and CKD is more strongly related to light intensity physical
activity rather than moderate-to-vigorous physical activity in older adults, traditional
physical activity questionnaires, which emphasize moderate-to-intense activity, would fail to
capture this association. Perhaps adding a measure of sedentary behavior, such as television
viewing, gives us the ability to better distinguish inactivity from light intensity physical
activity.

This study has several strengths and limitations. One strength is that we have data on a large
number of participants over 10 years of follow-up. We were able to measure kidney function
over a long time period, allowing us to capture incident events. In addition, we used cystatin
C to estimate GFR, which may be a better measure of kidney function than creatinine in
older adults33,

A limitation of the study may be the use of a questionnaire to measure physical activity that
has limited ability to measure light intensity physical activity. Another limitation is the lack
of information on sedentary behaviors other than television watching. Although television
watching is the most prevalent sedentary behavior in older adults?1, the use of an objective
measure to capture time spent in sedentary pursuits across multiple domains may have
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produced stronger effect sizes. It is also hard to comment on how levels of PA or TV
viewing in our study compare with the general public, because national surveys such as
NHANES, BRFSS, and the NHIS, used different questionnaires to measure physical activity
and sedentary behavior. The differences in those assessment tools make it hard to compare
results. Additionally, it is unclear how age or health status may have impact the relationship
between physical activity and kidney function. We did not find interactions in our analyses.
Also, controlling for history of other medical complications did not affect our results. Lastly,
there were a number of censored individuals in this study, which may have impacted our
estimates of incident CKD and rapid decline in kidney function. Censored individuals were
those who did not have the event during the year 3 visit and were lost to study follow-up at
year 10. Individuals who were censored were slightly older and more likely to be black, have
prevalent diabetes, have a lower baseline GFR, have prevalent CKD, be less physically
active, and engage in more sedentary behavior compared to non-censored subjects. These
individuals were likely at high risk for experiencing kidney related outcomes, which may
have attenuated our hazard estimates. However, for the analyses of change in kidney
function over time, we used linear mixed models, which assume that missing follow-up data
is missing at random. Thus, these models yield unbiased estimates as long as unobserved
follow-up data is dependent only on observed data, which is a less restrictive assumption
than assuming the missing data is completely independent of all participant characteristics.

In conclusion, there are few studies examining the association between physical activity,
sedentary behavior, and renal outcomes, most of which are cross-sectional. The current
report extends the existing literature by showing that less time spent watching television is
prospectively associated with preserved kidney function in a large observation cohort of
older adults over a ten year period. While traditional health promotion efforts focus on
increasing levels of moderate intensity physical activity, few interventions target reducing
sedentary behavior. With the growing body of literature demonstrating the independent
relationship between sedentary behavior and chronic conditions, more effort should be made
to reduce sedentary behavior, especially in prolonged bouts, in older adults and to evaluate
whether such interventions reduce the incidence of CKD.
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Figure 1.
The relationship between physical activity and yearly average change in eGFR from baseline

to 10 years follow-up
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Figure 2.
The relationship between hours of television watching and yearly average change in eGFR

from baseline to 10 years follow-up (*p=0.04 for differences between the three groups)
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Table 1

Baseline characteristics by hours of television viewing

Variable < 2hrs/day 2-3hrs/day(N=1,188) >3hrs/day p-value
(N=375) (N=872)

Age (yrs) 73.5 (3.0) 73.6 (2.8) 73.5 (2.85) 0.82
Male (%) 46.4 49.8 46.8 0.31
Black race (%) 347 35.1 45.2 <0.01
Systolic blood pressure (mm Hg) 134.4 (20.3) 135.2 (20.6) 136.1 (20.9) 0.33
Diastolic blood pressure (mm Hg) 70.8 (11.1) 71.1(11.7) 71.7 (11.7) 0.36
Pulse Pressure (mm Hg) 63.6 (17.8) 64.1 (17.8) 64.5 (17.7) 0.71
Medication Use (% yes) 15.2 15.7 18.7 0.14
Diabetes (%) 10.4 12.7 16.5 0.02
Smoking Status (%)

Current 46.7 457 43.0 0.04

Former 6.7 8.2 115

Never 46.7 46.1 455
BMI (kg/m?) 26.0 (4.4) 27.0 (4.4) 28.1 (5.0) <0.01
Total cholesterol (mg/dl) 203.3 (35.8) 201.0 (37.7) 205.9 (40.2) 0.02
High density lipoprotein (mg/dl) 56.6 (17.7) 53.8 (16.5) 53.2 (16.8) <0.01
Low density lipoprotein (mg/dl) 120.9 (31.6) 120.3 (33.8) 124.2 (36.8) 0.04
Triglycerides (mg/dl) * 111(83,154) 117 (87, 161.5) 126 (92.5,175)  <0.01
C-reactive protein (mg/dl) * 1.4(0.89,2.6) 1.6(0.97,2.9) 19(11.35)  <0.01
Medical Conditions (%)

Coronary heart disease 17.6 16.6 19.7 0.18

Heart Failure 2.7 18 3.0 0.18

Peripheral arterial disease 10.2 12.3 13.7 0.24

Chronic kidney disease (<60 ml/min/1.73 m?) 125 14.2 17.4 0.04
Health ABC performance score 2.3(0.49) 2.3(0.51) 2.1(0.54) <0.01
eGFRcys (ml/min/1.73 m?) 82.5(19.1) 79.8 (19.0) 77.8 (18.5) <0.01
Physical Activity (kcal/kg/wk) 79.9 68.8 61.1 <0.01

eGFRcys = Estimate Glomerular Filtration Rate

Continuous data presented as means and standard deviation unless specified otherwise

*
= medians (25th and 75th percentile)
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Table 2

The association between PA and TV with prevalent CKD at baseline

Model 1 Model 2 Model 3 Model 4
OR (95% CI) OR(95% ClI) OR(95% CI) OR(95% CI)

Physical Activity (kcal/kg/wk)

0-48 (N=808) 1.00 1.00 1.00 1.00
48-93 (N=813) 0.70(0.60,0.82) 0.77(0.66,0.90) 0.78(0.66,0.92) 0.97 (0.82, 1.13)
>93 (N=814)  0.50 (0.42,0.60) 0.58 (0.49,0.70) 0.61(0.51,0.72) 0.83 (0.70, 0.98)
Television (hr/day)

<2 (N=375) 1.00 1.00 1.00 1.00
2-3(N=1,188) 1.10(0.92,1.31) 1.05(0.87,1.26) 0.99(0.82,1.19) 1.12(0.91, 1.37)
>3 (N=872) 1.43(1.20,1.71) 1.23(1.02,1.49) 1.09(0.90,1.32) 1.28 (1.04, 1.59)

Model 1 = age, sex, race, smoking status, study site, hypertension medication use
Model 2 = Model 1 + CHD, heart failure, diabetes status
Model 3 = Model 2 + pulse pressure, BMI, HDL, triglycerides, total cholesterol, CRP

Model 4 = Model 3 + television watching/physical activity
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Table 3

Association of physical activity and TV watching with incident CKD

Model 1 Model 2 Model 3 Model 4
HR (95% CI) HR(95% CI) HR(95% CI) HR(95% CI)

Physical Activity (kcal/kg/wk)

0-48 (N=808) 1.00 1.00 1.00 1.00
48-93 (N=813) 1.07(0.92,1.24) 1.08(0.93,1.25) 1.06 (0.91,1.24) 1.07 (0.92, 1.24)
>93 (N=814)  1.01(0.87,1.19) 1.04(0.89,1.21) 1.03(0.88,1.21) 1.05(0.90, 1.23)
Television (hr/day)

<2 (N=375) 1.00 1.00 1.00 1.00
2-3(N=1,188) 1.19(0.97,1.45) 1.18(0.97,1.44) 1.18(0.96,1.44) 1.17 (0.96, 1.44)
>3 (N=872) 1.38(1.13,1.69) 1.36(1.11,1.66) 1.34(1.09,1.65) 1.34(1.09, 1.65)

Model 1 = age, baseline GFR, sex, race, smoking status, study site, hypertension medication use
Model 2 = Model 1 + CHD, heart failure, diabetes status
Model 3 = Model 2 + pulse pressure, BMI, HDL, triglycerides, total cholesterol, CRP

Model 4 = Model 3 + television watching/physical activity
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Table 4

The relationship between physical activity, TV viewing, and rapid change in kidney function

Model 1 Model 2 Model 3 Model 4
HR (95% CI) HR(95% CI) HR(95% CI) HR(95% CI)

Physical Activity (kcal/kg/wk)

0-48 (N=808) 1.00 1.00 1.00 1.00
48-93 (N=813) 0.96 (0.83,1.11) 1.00 (0.86, 1.16) 1.0 (0.86, 1.16)  1.00 (0.86, 1.16)
>93 (N=814)  0.94(0.82,1.09) 1.00 (0.87,1.16) 1.00(0.86,1.16) 1.01(0.87, 1.18)
Television (hr/day)

<2 (N=375) 1.00 1.00 1.00 1.00
2-3(N=1,188) 1.10(0.93,1.32) 1.10(0.93,1.32) 1.08(0.91,1.30) 1.09 (0.91, 1.30)
>3 (N=872) 1.34(1.12,1.62) 1.30(1.08,1.56) 1.26(1.04,1.51) 1.26 (1.05, 1.52)

Model 1 = age, baseline GFR, sex, race, smoking status, study site, hypertension medication use
Model 2 = Model 1 + CHD, heart failure, diabetes status
Model 3 = Model 2 + pulse pressure, BMI, HDL, triglycerides, total cholesterol, CRP

Model 4 = Model 3 + television watching/physical activity
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