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Abstract

Background/Objectives: The purpose of this study was to determine the joint associations of 

weight status and physical activity with mobility disability in older men and women.

Subjects/Methods: We analyzed prospective data from 135 220 participants in the NIH-AARP 

Diet and Health Study between 1995-1996 and 2004-2005.

Methods: Height and weight, as well as light- and moderate-to-vigorous-intensity physical 

activity typical of the past 10 years (h/week) were self-reported at baseline, and body mass 

index (BMI: kg/m2) was categorized into normal weight (BMI 18-<25 kg/m2); overweight (BMI 

25-<30 kg/m2); and obese (BMI ≥30 kg/m2). Mobility was assessed by self-report at follow-up 

and mobility disability was defined as reporting “unable to walk” or an “easy usual walking pace 

(<2 mph)”. Multivariable logistic regression determined the independent and joint associations of 

weight status and total physical activity with the odds of mobility disability.

Results: Twenty-one percent of men and 37% of women reported a mobility disability at 

follow-up. We observed a curvilinear dose-response association between increasing categories of 

weight status and mobility disability within each tertile of physical activity, with the highest odds 

experienced by men and women with overweight (OR=2.45; 95%CI: 2.25, 2.67 for men and 

OR=2.99; 95%CI: 2.78, 3.22 for women) and obesity (OR=3.93; 95%CI: 3.58, 4.32 for men and 

OR=5.08; 95%CI: 4.65, 5.54 for women) in combination with low physical activity. Moreover, 

among those reporting 7 or fewer hours/week of total physical activity, being of normal body 

weight did not eliminate the excess odds of mobility disability.

Conclusions: These findings highlight the combined importance of obesity prevention and 

physical activity promotion to mobility in older age. Given aging demographics and the global 

economic burden associated with aging- and disuse-related disability, there is tremendous public 
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health benefit to understanding how various modifiable determinants of mobility disability can 

interact in older age.
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Introduction

Physical disability is present in approximately 36% of non-institutionalized older adults 

living in the United States, with mobility disability being the most common form (27%).1 

Mobility impairments increase the risk of isolation, hospitalization, institutionalization, and 

associated health care costs.2, 3 The overall prevalence of mobility disability tends to be 

higher in older women compared with older men, and is inversely associated with income 

and level of educational attainment.1–3

There is now ample evidence that older people with obesity [defined as a body mass 

index (BMI) ≥30 kg/m2] are particularly susceptible to mobility disability.4 A number of 

epidemiologic studies indicate, however, that the relation between body mass index and 

disability in older people is curvilinear, with increased risk experienced by those at the 

lowest (BMI<18 kg/m2) and the highest ends of the BMI distribution, and the greatest risk 

observed in those with class II obesity or higher (BMI ≥35 kg/m2).5 Several studies also now 

report that the lowest risk for physical disability is observed among those considered to be 

overweight (i.e., BMI 25-<30 kg/m2). 5, 6

Physical activity can lower the risk of aging-related mobility disability – even among 

older people with obesity.7–10 The level of physical activity necessary to achieve this risk 

reduction in older people with obesity has not been determined, however, and may depend 

on one’s physical activity and obesity history.11 Prospective data from the Health ABC 

Study suggest that among older people with obesity, high levels of physical activity (i.e., 

the highest quartile of the distribution) mitigated the risk of mobility limitations, whereas, 

moderate and low levels did not.8 Another study among the InCHIANTI cohort reported 

that walking speed showed a exponentially steeper decline over 6 years among those with 

the combination of low muscle strength and obesity, compared with those having only 

low strength or obesity and those having neither,12 suggesting that the combined effects of 

excess weight and low fitness on mobility loss may be especially deleterious in older age.

We know of only one other study that examined prospectively the unique and joint 

contributions of weight status and physical activity on the risk of mobility disability8. 

Moreover, to our knowledge, no studies have considered light-, as well as moderate-to­

vigorous intensity physical activity in the analyses while also adjusting for television 

(TV) viewing time and other lifestyle-related factors such as smoking and caloric intake. 

Accordingly, we analyzed prospective data from 135 220 participants in the National 

Institutes of Health (NIH) –American Association of Retired Persons (AARP) Diet and 

Health Study between 1995-1996 and 2004-2005. We hypothesized that a higher BMI and 

weight status at baseline would significantly increase the odds of self-reported mobility 

loss at follow-up, independent of baseline levels of light-, moderate-, and vigorous-intensity 
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physical activity. We further proposed that this increased risk would be accelerated among 

those with overweight and obesity combined with the lowest levels of physical activity.

Materials/Subjects and Methods

The NIH-AARP Diet and Health Study was established in 1995-1996 and comprised 566 

398 AARP members (50-71 years) in six states and two metropolitan areas who responded 

to a baseline questionnaire about their medical history, diet, physical activity and sedentary 

behaviors. This baseline cohort represents about 17.6% of the 3.5 million AARP members 

who were sent the initial questionnaire.13 A follow-up questionnaire was completed in 

2004-2006 by 318,714 participants. Those respondents who provided complete data on 

both questionnaires and who were free of chronic disease (e.g., diabetes, heart disease, 

emphysema, cancer, or stroke) at baseline were eligible to be included in the analysis. To 

ensure the healthiest cohort possible, we also only included people who reported their health 

status as fair or better (N=135 220; Figure 1). All participants signed informed written 

consent forms approved by the institutional review boards of the National Cancer Institute 

and the George Washington University.

Assessment of primary study variables

Height and weight were assessed by self–report on the risk factor questionnaire at baseline 

and the body mass index calculated as weight (kg)/height (m)2. Weight status was then 

defined as normal weight (BMI 18-<25 kg/m2); overweight (BMI 25-<30 kg/m2); and obese 

(BMI ≥30 kg/m2). Participants were also asked about the typical amount of time per week 

spent in light-intensity (e.g., housework, walking, shopping) and in moderate-to-vigorous 

intensity (e.g., brisk walking, yard work, jogging) physical activity over the past 10 years. 

Response categories to the physical activity questions were <1 h/week; 1-3 h/week; 4-7 

h/week; and >7 h/week. Television viewing time typical of a 24-h period during the past 12 

months was also assessed using response categories of 0-2 h/day; 3-4 h/day; and ≥5 h/day. 

Physical activity and TV viewing time questions from the risk factor questionnaire were not 

validated directly, but they have demonstrated expected associations with colon, rectal, and 

endometrial cancer risk and mortality in this cohort.14–16 Self-reported mobility status at 

the 2004-2005 follow-up was assessed by a question about normal walking pace (unable to 

walk; easy (< 2mph); normal (2-2.9 mph); brisk (3-3.9mph); very brisk (≥4mph)). Mobility 

disability was defined as a response of “unable to walk” or “easy (<2mph)”.

Statistical analysis

Univariate analyses (means±SD, frequencies (%)) first were generated on all study variables 

in order to determine their distributions within the study population. We assessed collinearity 

and associations among the study variables using correlation and chi-square tests. Given 

our fixed cohort with little variation in follow-up time, we used logistic regression to 

evaluate the simple associations of each study variable and covariable on the odds of 

mobility disability. Multivariable logistic regression models were then used to determine 

associations between weight status (or BMI) and mobility disability when adjusting for 

light- and moderate-to vigorous intensity physical activity, as well as for the self-reported 

covariables age at entry, race, level of educational attainment, baseline smoking status, 
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caloric intake, daily TV viewing, and self-reported health at follow-up. These covariables 

were chosen based on their associations with mobility disability in the simple analysis, as 

well as on their relationship to weight status or to mobility in the literature.

In order to determine the joint effects of weight status and physical activity on mobility 

disability, categorical scores for light activity (0=<1 h/week; 1=1-3 h/week; 2=4-7 h/week; 

3=>7 h/week) were added to scores of moderate-to-vigorous intensity physical activity 

(0=<1 h/week; 1=1-3 h/week; 2=4-7 h/week; 3=>7 h/week) to create a total physical activity 

variable with scores ranging from 0 to 6. Total physical activity score was then divided into 

tertiles based on its distribution (0=>7 h/week; 1=4-7 h/week; and 2=≤3 h/week). We tested 

the joint effects of weight status (0=normal weight; 1= overweight; and 2= obese) within 

each tertile of total physical activity on mobility disability by creating 9 indicator variables. 

This allowed us to compare directly groups with varying amounts of body weight and 

physical activity against those who were of normal weight and also had the most physical 

activity (referent group). All multivariable models were adjusted for age, sex, race, level of 

educational attainment, smoking, TV viewing time, as well as for reported health status at 

follow-up. Odds ratios (OR) and 95% confidence intervals (CI) are reported from the final 

logistic regression models to describe the excess odds of mobility disability within each 

level of weight status and physical activity relative to the referent group. All analyses are 

presented separately for men and women.

Results

The average follow-up time in this cohort was 8.6±0.42 years, with a mean age of entry 

of 61.2±5.3 years. Approximately 58% of the NIH-AARP cohort were men; 94% were 

white, and nearly 45% had a college degree. Twenty-one percent of men and 37% of 

women reported a mobility disability at follow-up. Table 1 displays subject characteristics at 

baseline according to sex and mobility status at follow-up. Baseline BMI was significantly 

higher in those reporting mobility disability compared with those who did not (p<0.001). 

Among men, however, unadjusted reported mobility disability was greatest in those who 

were overweight compared with those who were of normal weight or obese (p<0.001), 

while among women, reported disability was lowest among those who were obese (p<0.001) 

(Figure 2). Also, those who reported lower educational attainment, poorer self-reported 

health at baseline and follow-up, and smoking at baseline were significantly more likely 

to report mobility disability at follow-up (p<0.001). Baseline levels of light- and moderate­

to-vigorous intensity physical activity were significantly associated with reported mobility 

disability at follow-up (p<0.001), with the association appearing stronger for moderate-to­

vigorous compared with light-intensity activity.

Multivariable parameter estimates for the independent associations of weight status and 

physical activity with mobility disability are shown in Table 2. After adjustment for 

light- and moderate-to-vigorous intensity physical activity, TV viewing time, and the other 

covariables of interest, the odds of mobility disability increased significantly by weight 

status in a curvilinear manner, and this was especially so among women. Both light- 

and moderate-to-vigorous physical activity also were significantly associated with mobility 

disability in the multivariable model, with the odds progressively lower with increasing 

DiPietro et al. Page 4

Int J Obes (Lond). Author manuscript; available in PMC 2021 October 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



frequency and intensity of physical activity. Daily TV viewing time of 5 hours or more 

increased the odds of disability by 44% in men and by about 50% in women (p<0.001). 

When BMI was substituted for weight status in the modeling, the results indicated that the 

odds of mobility disability increased by about 9% (OR=1.09; 95%CI: 1.08, 1.10) in men and 

by 11% (OR=1.11; 95%CI: 1.10, 1.12) per unit increase (kg/m2 or about 6 kg) in BMI. On 

average, BMI changed very little over the follow-up period (0.09±1.85 kg/m2 and 0.39±2.17 

kg/m2 for men and women, respectively). When we repeated the logistic regression analysis 

with BMI change included in the modeling, the parameter estimates for weight status, and 

light- and moderate-to-vigorous physical activity were virtually unchanged. Similarly, when 

the analysis was stratified by age-group (≤60/>60 years), the between-group differences in 

the sex-specific estimates were negligible, suggesting no effect modification by age.

The odds ratios for the joint associations of weight status and total physical activity with 

mobility disability are shown in Figure 3. We observed a dose-response association between 

increasing categories of weight and mobility disability within each tertile of physical 

activity, with the highest odds experienced by men and women with obesity. Even in the 

most active group (those reporting >7 h/week), both men with overweight (OR=1.39; 95% 

CI: 1.27, 1.53) and with obesity (OR=2.37; 95% CI: 2.11, 2.67) men had a significantly 

higher odds of mobility disability relative to those of normal weight who were the most 

active (referent group). In the middle tertile of physical activity (4-7 h/week), men who were 

normal weight (OR=1.22; 95% CI: 1.11, 1.35), overweight (OR=1.61; 95% CI: 1.48, 1.76) 

and obese (OR=2.62; 95% CI: 2.37, 2.91) had a slightly greater excess odds of mobility 

disability compared with their counterparts in the most active group. Among those in the 

lowest tertile of physical activity (≤3 h/week), however, even men of normal weight nearly 

doubled their odds of mobility disability (OR=1.95; 95% CI=1.77, 2.15), while men with 

overweight increased their odds of mobility disability by nearly 2 ½-fold (OR=2.45; 95% 

CI: 2.25, 2.67), and men with obesity increased their odds nearly 4-fold (OR=3.93; 95% 

CI: 3.58, 4.33), compared with the referent group. Among women, the results were more 

striking (Figure 3). Indeed women in the lowest physical activity tertile who were also obese 

experienced 5 times the odds of disability, compared with women who were normal weight 

in the most active tertile (OR=5.08; 95% CI: 4.65, 5.54). The statistical interaction between 

weight status and total physical activity was significant in women (Wald χ2=17.42; df=4; 

p<0.01) but not in men (Wald χ2=5.00; df=4; p<0.29), indicating a multiplicative burden 

on mobility disability in older women. These findings were independent of age, race, level 

of educational attainment, smoking, caloric intake, TV viewing time, and reported health 

status at follow-up, and were not altered by the addition of BMI change to the multivariable 

modeling.

Discussion

Our findings indicate that overweight and obesity are potent risk factors for mobility 

disability in older age that are independent of several important socio-demographic and 

lifestyle related (i.e., total physical activity, TV viewing, smoking, caloric intake) factors. 

Moreover, the combination of overweight and obesity with low levels of total physical 

activity is especially deleterious for mobility loss. In both men and women, the odds of 

mobility disability increased in a curvilinear dose-response manner within all three tertiles 
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of physical activity – with an accelerated increase among men and women with obesity 

who were the least active. In addition, being of normal body weight did not completely 

eliminate the excess risk of disability when total physical activity levels were ≤7 hours/

week, suggesting the potential importance of an active lifestyle to health and function across 

the body weight spectrum.

Our findings are consistent with those of others in that we observed a greater burden of 

mobility disability among women and those of lower educational attainment.1–3 We also 

observed that the associations between overweight and obesity with mobility disability were 

stronger in older women, compared with men, which is also corroborated by data from 

several other studies.17–19 Similar to our findings, Brach, et al.,7 reported data indicating 

that older women who were never active in combination with being overweight or obese 

experienced the greatest disability in gait speed over 14-years; however, this effect was 

attenuated in women with overweight and obesity who were physically active. Studies that 

have examined muscle strength (rather than physical activity) and weight status in relation to 

mobility disability report that both low muscle strength and obesity are powerful predictors 

of a decline in gait speed and an increase in risk of mobility disability, 6, 12 while the 

combination of these two risk factors was exponentially deleterious.12 Sex-differences in the 

aging-related loss of muscle mass and lower-body muscle strength may partially explain our 

observation that the combination of greater body weight with low physical activity carries 

a multiplicative burden for women in older age. Unfortunately, data on muscle mass and 

strength were not collected from the NIH-AARP cohort and therefore, we were not able to 

determine whether or not this was so.

Some excess weight may be beneficial in older age; however, contrary to other studies 
2,4,6, 20–26, our data and those of others7 indicate that being overweight or obese was 

not protective against mobility disability. Since mobility is characterized by the ability to 

generate a moderate walking speed and to lift the center of gravity,27 our finding of a 

lower BMI risk threshold may be that a mobility task such as gait speed is compromised 

more by excess weight, compared with many of the general tasks associated with overall 

functional ability. Indeed, Rejeski and colleagues argue that failure at mobility-related tasks 

will precede a loss of function with activities of daily living (ADLs) in older people.28

People who have been physically active throughout adulthood experience a lower risk 

of mobility disability in older age, compared with their less active counterparts.11, 29 

Despite the known benefits of regular physical activity to physical function and mobility, 

however, the amount of physical activity that is necessary to mitigate the excess risk of 

mobility disability with overweight and obesity is not clear. Recent data from the Lifestyle 

Interventions and Independence for Elders (LIFE) Study randomized trial indicate that the 

2-year change in objectively-measured physical activity had a significant dose-response 

relation to mobility and physical function at follow-up (independent of BMI) in older 

people at risk for mobility loss.30 In fact, small increases in activity over 24 months (48 min/

week) had clinically relevant effects. When the LIFE Study data were stratified by weight 

status,10 the effect of the physical activity (relative to the health education) intervention on 

mobility disability was stronger in those having a BMI ≥30 kg/m2 [hazard ratio (HR)=0.77; 

95% CI: 0.60, 0.99] compared with those who did not (HR=0.88; 95% CI:0.68, 1.13), 
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and the strongest effects were observed among persons with class II obesity or more 

[BMI ≥35 kg/m2 (HR=0.69; 95% CI: 0.48, 0.98)]. The authors propose that the larger 

intervention effects in those with the greatest level of obesity are attributable to greater 

between-group differences in self-reported physical activity at 6-months (30 min/week in the 

health education group vs. 135 min/week in the physical activity group).

In other studies, Bruce and colleagues9 reported that vigorous physical activity performed 

for more than 60 min/week minimized the risk of disability (assessed using the Stanford 

HAQ Disability Index31) in healthy, overweight older people over a 13-year follow-up 

period. Similarly, prospective data from the Health ABC Study indicate that the 6.5-year risk 

of mobility limitations was attenuated in obese older people who reported performing high 

levels of physical activity (>106.5 kcal/kg/week) in the prior 7 days; however, this was not 

the case in those reporting moderate or low levels of activity.8 We report that total reported 

physical activity (light- and moderate-to-vigorous intensity) performed for 7 or fewer hours/

week over the previous 10 years was not sufficient to eliminate the excess odds of mobility 

disability, even among older people of normal body weight.

We note the limitations to our analysis. Our findings are based on only 24% of the original 

NIH-AARP cohort and 94% of this sample was white, of higher educational attainment, 

and relatively healthy, thereby limiting the generalizability of the findings to those older 

survivors who completed the follow-up survey. We performed a sensitivity analysis in which 

we compared estimates for the primary study variables (physical activity and BMI) between 

the analytic sample and the entire baseline cohort (Supplemental Table 1). The findings 

indicated that there were no meaningful differences in these variables between those who 

were included in the final analysis and those who were not. All information on body weight, 

physical activity, and mobility disability was self-reported. People tend to under-report their 

weight32 and over-report their physical activity;33 however, in this prospective study where 

our exposure measures preceded our outcome assessment we expect the misclassification 

of body weight and physical activity to be non-differential by mobility disability status, 

thus attenuating our findings toward the null. Finally, scores for the frequency of light- 

and moderate-to-vigorous physical activity were added together to create a summary index 

ranging from 0-6. Similar to other composite scores (e.g., MET-h/week) it therefore was not 

possible to discern the distinct contributions of light-, moderate-, or vigorous intensity to a 

given summary score.

Mobility disability status was not assessed by the baseline risk factor questionnaire, and 

even though we restricted the analysis to those without chronic disease and who reported 

their health as fair or better, we may have missed some prevalent cases of mobility disability 

at baseline. We therefore performed a second sensitivity analysis in which we excluded 

those participants who reported a baseline health status of fair, as well as of poor, and 

the results were essentially unchanged from the original analysis (Supplemental Table 2). 

Also, the question assessing mobility was based on perceived usual walking pace and 

may have lacked accuracy. Moreover, we were not able to account for factors that may 

influence walking speed, such as a previous injury, medications causing dizziness, or fear 

of falling. The Walking Impairment Questionnaire (WIQ)34 was developed as a measure of 
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self-perceived walking performance and contains questions about walking speed similar to 

ours that have correlated significantly with timed walking speed.

We note that our analysis is very similar to one that we published previously, which 

described the joint associations of sedentary behavior and physical activity with mobility 

disability in this same cohort.35 We acknowledge that in general, sedentary behavior and 

body weight are strongly correlated. These current findings, however, are distinct from 

our previous ones in that they describe the excess risk of mobility disability for specific 

categories of weight status in combination with decreasing levels of physical activity, rather 

than simply adjusting for body mass index in the analysis. Moreover, the current findings are 

presented separately for men and women and highlight the multiplicative burden of obesity 

and low physical activity in women, but not in men.

In sum, our findings and those of others indicate that even among healthy older people, 

obesity prevention, as well as physical activity promotion are necessary to maintain health 

and function in older age –particularly among women. Given aging demographics and 

the global economic burden associated with aging- and disuse-related disability, there is 

tremendous public health benefit to understanding how various modifiable determinants of 

mobility disability can interact in older age.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1 –. 
Participant selection from the NIH-AARP Diet and Health Study cohort. Those respondents 

who provided complete data on both questionnaires and who were free of chronic disease 

(e.g., diabetes, heart disease, emphysema, cancer, or stroke) at baseline were eligible to be 

included in the analysis. To ensure the healthiest cohort possible, we also only included 

people who reported their health status as fair or better at baseline (N=135 220).
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Figure 2 –. 
Reported mobility disability at follow-up by sex and weight status in the NIH-AARP Diet 

and Health Study cohort (N=135 220). Mobility disability was defined as a self-reported 

walking speed of “unable to walk” or “easy (<2 mph)” at the follow-up. Normal weight = 

BMI 18-<25 kg/m2; Overweight= BMI 25-<30 kg/m2; Obese= BMI ≥30 kg/m2.
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Figure 3 –. 
The joint association between weight status and total physical activity (h/week) on mobility 

disability in the NIH-AARP Diet and Health Study cohort (N=135 220). This joint analysis 

allowed us to compare directly groups with varying amounts of body mass index and 

physical activity against those who were of normal weight status (BMI 18-<25 kg/m2) 

and also had the most physical activity (referent group). Odds ratios (OR) and 95% 

confidence intervals (CI) are reported from the final logistic regression models to describe 

the excess odds of mobility disability within each level of weight status and physical 

activity relative to the referent group. All models were adjusted for age, sex, race, level 

of educational attainment, smoking, TV viewing, as well as for reported health status at 

follow-up. NW=normal weight (BMI 18-<25 kg/m2); OW=overweight (BMI 25-<30 kg/

m2); OB=obese (BMI ≥30 kg/m2).
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Table 1.-

Baseline characteristics of the NIH-AARP cohort (N=135 220) by sex and mobility status.

Variable Men (n=78 040) p-value Women (n=57 180) p-value

Mobility Disability 
(n=16 139)

No Mobility 
Disability (n=61 

901)

Mobility Disability 
(n=21 067)

No Mobility 
Disability (n=36 

113)

Age (years) 62.9±5.1 60.0±5.3 <0.001 62.4±5.1 60.4±5.3 <0.001

BMI (kg/m2) 27.8±3.6 26.4±3.2 <0.001 27.1±4.2 25.0±3.7 <0.001

Race (%) <0.001 <0.001

 White 95.5 93.2 91.8 94.3

 Black   3.2   1.6   5.1   3.1

 Hispanic   2.1   1.4   1.8   1.4

 Other   1.5   1.4   1.3   1.2

Education (%) <0.001 <0.001

 ≤ High school 30.1 14.6 36.1 24.6

Post-high school 32.7 29.0 36.6 36.0

College or above 37.2 56.4 26.5 39.5

Baseline health status (%) <0.001 <0.001

 Fair   9.8   2.7 10.2   2.8

 Good 46.5 26.1 41.5 25.4

 Very Good 36.2 44.1 36.1 43.5

 Excellent 12.5 27.0 12.2 28.4

Current smoker (%) 13.8   6.7 <0.001 15.3   9.4 <0.001

Light PA in past 10 y (%) <0.001 <0.001

 < 1 h/week 22.1 17.3 11.9 7.6

 1-3 h/week 26.1 25.3 22.5 19.4

 4-7 h/week 24.8 27.7 27.7 28.4

 > 7 h/week 27.0 29.7 38.0 44.7

MVPA in past 10 y (%) <0.001 <0.001

 < 1 h/week 34.2 18.7 30.6 17.0

 1-3 h/week 25.7 25.3 26.6 25.2

 4-7 h/week 21.3 28.6 22.8 29.2

 > 7 h/week 18.8 27.4 20.1 28.7

Data are self-reported from the baseline (1994-1995) questionnaire with the exception of follow-up health status and mobility, which were 
reported in 2004-2005. Mobility disability was defined as a self-reported walking speed of “unable to walk” or “easy (<2 mph)” at the follow-up. 
NIH-AARP= National Institutes of Health - American Association of Retired Persons.
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Table 2. –

Independent associations of baseline weight status and physical activity with mobility disability at follow-up 

in the NIH-AARP Diet and Health Study cohort.

Men Women

Odds Ratio 95% CI Odds Ratio 95% CI

Weight status 1.00 1.00

 Normal weight (BMI 18-<25 kg/m2) 1.30 1.24, 1.36 1.58 1.52, 1.65

 Overweight (BMI 25-<30 kg/m2) 2.08 1.96, 2.20 2.63 2.49, 2.78

 Obese (BMI ≥30 kg/m2)

Light physical activity

 <3 hours/week 1.00 1.00

 1-3 hours/week 0.89 0.84, 0.94 0.87 0.81, 0.94

 4-7 hours/week 0.83 0.78, 0.88 0.79 0.73, 0.85

 >7 hours/week 0.90 0.84, 0.95 0.79 0.73, 0.85

Moderate/Vigorous physical activity

 <3 hours/week 1.00 1.00

 1-3 hours/week 0.68 0.65, 0.72 0.69 0.52, 0.58

 4-7 hours/week 0.53 0.50, 0.56 0.55 0.52, 0.58

 >7 hours/week 0.47 0.44, 0.50 0.50 0.47, 0.53

TV viewing

 0-2 hours/day 1.00 1.00

 3-4 hours/day 1.15 1.10, 1.2 1.22 1.17, 1.28

 ≥5 hours/day 1.44 1.36, 1.52 1.49 1.41, 1.57

Estimates are based on multivariable logistic regression modeling, with adjustment for age, race, education, baseline smoking, baseline caloric 
intake, and follow-up health status. For men: normal weight (n=25 157); overweight (n=39,791); and obese (n=13,092). For women: normal weight 
(n=27 884); overweight (n=19 849); and obese (n=9 447). Odds ratios (OR) and 95% confidence intervals (95%CI) are reported to describe the 
excess risk of disability for each level of weight status and each level of light- and moderate-to-vigorous intensity physical activity relative to the 
referent group (normal weight for weight status; <3 h/week for physical activity; and <2 h/day for TV viewing).
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