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Abstract

Background:  To examine the associations between objective physical activity measures and subsequent health care utilization.
Methods:  We studied 1,283 men (mean age 79.1 years, SD 5.3) participating in the Osteoporotic Fractures in Men Study. Participants wore 
a SenseWear® Pro Armband monitor for 1 week. Data was summarized as daily (i) step counts, (ii) total energy expenditure, (iii) active 
energy expenditure, and (iv) activity time (sedentary, ≥ light, ≥ moderate). The outcome measures of 1-year hospitalizations/duration of stay 
from Medicare data were analyzed with a two-part hurdle model. Covariates included age, clinical center, body mass index, marital status, 
depressive symptoms, medical conditions, cognitive function, and prior hospitalization.
Results:  Each 1 SD = 3,092 step increase in daily step count was associated with a 34% (95% confidence interval [CI]: 19%–46%) lower odds 
of hospitalization in base model (age and center) and 21% (95% CI: 4%–35%) lower odds of hospitalization in fully adjusted models. Similar 
but smaller associations held for other physical activity measures, but these associations were not significant in fully adjusted models. Among 
those hospitalized, higher step count was associated with shorter total duration of acute/postacute care stays in the base model only. There was 
a fourfold significant difference (from model-based estimates) in predicted care days comparing those with 2,000 versus 10,000 daily steps in 
the base model, but only a twofold difference (not significant) in the full model.
Conclusion:  Daily step count is an easily determined measure of physical activity that may be useful in assessment of future health care burden 
in older men.
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Physical activity can be objectively measured using activity moni-
tors that assess volume, intensity, and frequency of activity. The data 
from these monitors can be used to determine time spent in activity 
at given levels of intensity (sedentary, light, moderate, or vigorous 
activity). The data can also be used to derive summary variables such 
as daily step count, total energy expenditure, and energy expenditure 
in activity below/above certain thresholds. A  comparison between 
measures based on self-report and those based on activity monitors 
has shown that participants self-report longer duration and higher 
levels of activity and lower sedentary time than the same measures 
derived from objective devices (1).

It has been previously shown, using activity monitor derived 
measures in the MrOS cohort, that lower objectively measured phys-
ical activity is associated with increased fracture risk (2), increase 
risk of impairment in activities of daily living (3), and increased 
risk of mortality (4). In other studies, objective measures of activ-
ity were also associated with impaired activities of daily living (5) 
and cognitive impairment (6). Given that lower physical activity is 
associated with a broad spectrum of adverse health outcomes, it is 
likely that lower levels of objectively measured physical activity are 
associated with increased risk of hospitalization and subsequent use 
of postacute care (skilled nursing facilities [SNF] and/or inpatient 
rehabilitation facility [IRF]). There are currently very limited data on 
the relationship between objectively measured physical activity and 
subsequent health care utilization in older adults. There is one small 
study (213 older men and women) based in the United Kingdom 
showing that patterns of activity were related to use of prescription 
medications and unplanned hospital admissions (7). Two studies of 
patients discharged from the hospital showed that lower physical 
activity before and after discharge predicted 30-day hospital read-
mission (8,9). None of these studies assessed the association between 
physical activity and length of hospital stay. Moreover, no study 
has investigated the association of physical activity with composite 
lengths of stay in acute hospital and postacute care (SNF, IRF, and 
custodial care) facilities, an important measure of overall health care 
burden.

Our primary aim was to determine the associations of several 
objective measures of physical activity (total daily step counts, total 
daily energy expenditure, active daily energy expenditure, daily time 
spent in sedentary activity, daily time spent in nonsedentary [light, 
moderate, or vigorous] activity and daily time spent is moderate-
to-vigorous physical activity) with risk of subsequent hospitaliza-
tion and rate of acute/postacute facility care days after adjusting 
for demographic variables and other traditional prognostic indica-
tors using a longitudinal cohort study linked with claims data. Our 
secondary aim was to determine whether the association between 
objectively measured physical activity and inpatient health care uti-
lization is independent of self-reported measures of physical activity. 
The latter assessment determines whether the objective assessment 
of physical activity is a risk factor after accounting for self-reported 
activity.

Methods

Study Population
We studied participants enrolled in the Osteoporotic Fractures in 
Men (MrOS) Study, a prospective cohort study of older men. From 
2000 to 2002, 5,994 men were recruited from six geographic areas 
of the United States (Birmingham AL; Minneapolis, MN; Palo Alto, 
CA; Pittsburgh, PA; Portland, OR; and San Diego, CA) (10,11). Men 

were eligible to enroll in the study if they were community-dwelling, 
could walk unassisted, did not have bilateral hip replacements, and 
were at least 65 years old. Follow-up visits for the main cohort were 
scheduled at Year 5 (2005–2006) and Year 7 (2007–2009) with 
additional visits for ancillary dental and sleep studies. The Centers 
for Medicare and Medicare Services approved the linkage to MrOS 
participants and successful matches to Medicare were achieved 
for 98% of the men in the cohort. MrOS participants were eligi-
ble for the present study if they had a 2007–2009 (Year 7)  clinic 
or home examination (N = 3,910), and had activity monitor data 
for five 24-hour periods with at least 90% wear time and nonmiss-
ing covariates (N = 2,900). To ensure complete outcome ascertain-
ment, we only considered men (N = 1,283) who were enrolled in the 
Medicare Fee-For-Service (FFS) program (Parts A  and B [and not 
Part C, Medicare Advantage]) on the date of the Year 7 examination 
and for both the prior 12 months and the subsequent 12 months (or 
until death within this period). Those who were excluded because 
they were not FFS for the requisite period had similar physical activ-
ity measurements to those in the study sample (p > .12 for all com-
parisons). Complete study flow diagram is shown in Figure 1. The 
institutional review board at each center approved the protocol, and 
written informed consent was obtained from each participant.

Objective Physical Activity
Men were instructed to wear the multi-sensor SenseWear® Pro3 
Armband (Body Media, Inc., Pittsburgh, PA) on their right arm at 
all times, including while sleeping, for a typical 7-day period and to 
remove it only for brief periods for bathing and water activities. The 
monitor uses a combination of five sensors (two-axis accelerometer, 
a heat flow sensor, galvanic skin response, skin temperature sen-
sors, and ambient temperature sensors) to collect physiological data 
(including wear time) in 1-minute epochs. The data begins at 12 am 
(midnight) on the first day the participant is given the armband, and 
ends with the completion of the last 24-hour period at midnight, with 
times before and after excluded from the data analysis. These data 
served as inputs in proprietary algorithms (Innerview Professional 
5.1 software, Body Media, Inc; Pittsburgh, PA) along with height, 
weight, handedness and smoking status to estimate total step counts 
per day and total energy expenditure (TEE) in kilocalories per day 

Figure 1.  Participant flow diagram.
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(kcal/d). The resting metabolic rate (RMR) was estimated using the 
Harris Benedict equations. Nonwear time was detected by the gal-
vanic and temperature skin sensors. Energy for nonwear time was 
imputed by using the RMR and the TEE included both wear time 
energy (from arm band) and nonwear time energy. Active energy 
expenditure (AEE) was estimated by the equation AEE  =  0.9  × 
TEE-RMR. The sleep interval was determined using proprietary 
algorithms. Energy expended was also expressed as mean metabolic 
equivalent of task (METs). Minutes per day while awake spent in 
sedentary (METs ≤ 1.5), light (METs > 1.5, <3), moderate (METs ≥3, 
<6), and vigorous (METs ≥ 6) intensity activities were then quanti-
fied. A validation study comparing the SenseWear® Pro Armband 
with the criterion method of doubly labeled water showed acceptable 
levels of agreement total energy and strong correlation with measure 
of active energy expenditure as calculated using standard equation 
based on criterion measure of total energy (12). A validation study in 
older adults demonstrated good concordance between SenseWear® 
Pro Armband and pedometer measured steps (13). There was a good 
correlation between minute-by-minute METS measured by the arm-
band and minute-by-minute oxygen consumption in a small study 
of those with chronic obstructive pulmonary disease (14). Sleep time 
was reliably measured in a study that also performed polysomnogra-
phy in patients with sleep apnea and controls (15).

Outcome Measures
Data on hospital admissions and lengths of stays for the 12-month 
period following the date of the Year 7 exam were obtained from 
the Medicare Provider Analysis and Review (MedPAR) File. Among 
those hospitalized, total facility care days (days in acute hospital/
postacute care facilities) were calculated using a modified version 
of the Wei algorithm (16) in which dates for stays in skilled nurs-
ing, inpatient rehabilitation, or custodial care facilities were identi-
fied using dates from both the MedPAR file and the Minimum Data 
Set (version 2.0), thus further calibrating total length of stay. We 
included all stays at any care facility in the length of stay variable 
as it has been shown that care has shifted from the hospital setting 
to other settings, thus acute/postacute facility days more accurately 
represents burden of care for those who are hospitalized (17,18).

Other Measurements
Demographic and lifestyle variables were obtained from standard-
ized questionnaires and the Year 7 clinic visit. Depressive symptoms 
were evaluated using the Geriatric Depression Scale (19). Self-
reported physical activity was assessed using the Physical Activity 
Scale for the Elderly (PASE) (20). Cognitive function was assessed 
using the Modified Mini-Mental State Examination (3MS) (21). 
Body weight (kg) and height (m) were measured and body mass 
index was calculated in kg/m2. We used a standard measure of total 
multimorbidity, the Elixhauser index (22) which takes into account 
the presence of 31 specific medical conditions by using ICD-9 diag-
nostic codes in MedPAR (Part A claims), Hospital Outpatient and 
Carrier (Physician/Supplier Part B claims) files for each MrOS FFS 
participant in the 12 months preceding the Year 7 examination.

We looked at potential confounding by wear time, season, and 
weekday versus weekend wear in post hoc analysis. We did not find a 
statistically significant trend relating weekday versus weekend wear 
with any of the parameters used in the study. Nearly the entire study 
sample (>99%) had at least one day of weekend wear. Season and 
percentage time of wear were related to all of the main exposure 
parameters, but neither was related to the outcome. We therefore 

did not include any of these additional parameters in the analysis as 
confounders since confounding requires a relationship of the con-
founder with both exposure and outcome.

Statistical Analysis
We used a two-part hurdle model to determine the associations 
between objective physical activity and health care utilization (23). 
We hypothesized that predictors of acute care admission and pre-
dictors of facility discharge would be different, thus suggesting a 
two-part hurdle model might be appropriate. In addition, hurdle 
models are useful in modeling outcome variables with distributions 
that have excess zeroes. The two-part hurdle model generated mean 
inpatient and postacute care facility days/year by separately estimat-
ing the odds of being hospitalized (yes/no) using a logit function, 
and then among those who were hospitalized, estimating counts of 
inpatient and postacute care facility days using GLM regression with 
log link and Gamma variance function.

Initial models were adjusted for age and site. Multivariable 
models were further adjusted for traditional prognostic indicators 
associated with hospitalization: BMI category, marital status, mul-
timorbidity, depressive symptoms, cognitive function, and hospi-
talization in the prior year. The series of models included potential 
confounders, but also included variables which may be part of the 
causal pathway such as multimorbidity and depressive symptoms. 
We included these variables in the adjusted model in order to deter-
mine to what extent current PA is independently associated with 
future health care utilization after accounting the fact that chronic 
conditions might be a result of lifetime history of PA. A third series 
of models, including all previous covariates and the PASE score, was 
run to test whether objectively measured physical activity was asso-
ciated with hospitalization and facility care days independent of self-
reported physical activity. All continuous covariates were assessed 
for linearity in the models, and if variables were linear then included 
as standardized variables with estimates calculated per SD change.

Results

Among the 1,283 men in the analytic cohort, mean (SD) age was 
79.1  years (SD 5.3). The mean daily step count was 5,652 (SD 
3092)  with median 5,370 and interquartile range 3,442–7,562 
steps/d. Table 1 shows the baseline characteristics of the cohort over-
all and stratified by step counts. Men with higher daily step count 
were younger and thinner; less likely to have a history of past hos-
pitalization; had a lower burden of multimorbidity and depressive 
symptoms; and better cognitive function (all p < .001). There were 
208 men who were hospitalized in the year following the clinic visit.

The associations between objective physical activity measures 
(all given per standard deviation change) and health care utilization 
adjusted for age and clinical site are shown in Table 2. Higher total 
step count, total energy expenditure, active energy expenditure, and 
time spent in moderate/vigorous physical activity were all associated 
with a lower risk of hospitalization. In particular, each 1 SD = 3,092 
steps increase in daily step count was associated with a 34% (95% 
CI: 19%–46%) lower odds of hospitalization. Lower daily seden-
tary time (excluding sleep) and higher self-reported physical activity 
were not significantly associated with lower odds of hospitalization. 
Among those hospitalized, a higher step count was associated with 
a lower rate of total facility care days, with a rate ratio 0.82 (95% 
CI: 0.68, 1.00) per 1 SD increase. The point estimates for the asso-
ciations between other measures of objective activity (total energy 
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expenditure, active energy expenditure, sedentary time, time spent 
in light, moderate and vigorous activity, time spent in moderate and 
vigorous activity), and rate of total facility care days were all below 
1, but all associations had a 95% CI that included a null association.

Table  2 also shows the association between objectively meas-
ured physical activity and health care utilization after adjusting 
for age, center, body mass index, marital status, depressive symp-
toms, multimorbidity, cognitive function and, and prior hospitali-
zation. The associations noted in the age and site adjusted model 
were all attenuated in the full model. Only step counts remained 
independently associated with hospitalization; each 1 SD increase 
in daily step count was associated with a 21% (95% CI: 4%–35%) 
lower odds of hospitalization. In the step count model, age, previous 

hospitalization, depressive symptoms, and multimorbidity were also 
associated with risk of hospitalization, while age, body mass index, 
and cognitive function were associated with total length of stay in 
care facility (Supplementary Table 1); thus the attenuation of effect is 
attributable to the inclusion of these variables in the model. Further 
adjustment for self-reported physical activity level (PASE score) did 
not alter the association between step counts (or other objective 
measures) and hospitalization.

Figure 2 shows the predicted facility days (acute/postacute) by 
step count based on age and site adjusted and fully adjusted mod-
els. After adjusting for age and site, the predicted total facility days 
for those with a 2,000 daily steps was 2.8 (95% CI: 1.9, 3.9) days/
year, four times the predicted outcome for those with 10,000 daily 

Table 2. The Associations Between Objectively Measured Physical Activity and Subsequent Health Care Utilization

Odds Ratio For Hospitalization (95% CI)
Facility Days Rate Ratio Among Those 
Hospitalized (95% CI)

Measure Unit Base Modela Model 1b Model 2c Base Modela Model 1b Model 2c

Step count SD = 3,092 
increase

0.66  
(0.54, 0.81)

0.79  
(0.65, 0.96)

0.76  
(0.62, 0.94)

0.82  
(0.68, 1.00)

0.93  
(0.75, 1.14)

0.96  
(0.76, 1.21)

Total Energy Expenditure SD = 442 kcal 
increase

0.76  
(0.63, 0.91)

0.84  
(0.70, 1.01)

0.82  
(0.68, 1.00)

0.84  
(0.66, 1.07)

0.94  
(0.75, 1.19)

0.97  
(0.76, 1.25)

Active Energyd Expenditure SD = 333 kcal 
increase

0.79 
 (0.66, 0.95)

0.92  
(0.77, 1.09)

0.90  
(0.76, 1.08)

0.90  
(0.72, 1.11)

0.92  
(0.75, 1.13)

0.95  
(0.75, 1.20)

Time Sedentary (nonsleep with 
METs ≤ 1.5)

SD = 110 min 
decrease

0.89  
(0.75, 1.05)

0.94  
(0.80, 1.12)

0.94  
(0.79, 1.11)

0.94  
(0.78, 1.12)

0.89  
(0.75, 1.05)

0.90 
(0.76, 1.07)

Time Light/Moderate/Vigorous 
Activity (METS > 1.5)

SD = 92 min 
increase

0.79  
(0.65, 0.96)

0.93  
(0.77, 1.12)

0.92  
(0.75, 1.12)

0.87  
(0.72, 1.06)

0.91  
(0.76, 1.10)

0.93  
(0.76, 1.15)

Time Moderate or Vigorous Physical 
Activity (METs ≥ 3)

SD = 60 min 
increase

0.81  
(0.67, 0.98)

0.95  
(0.80, 1.13)

0.94  
(0.78, 1.13)

0.86  
(0.70, 1.07)

0.88  
(0.72, 1.07)

0.89  
(0.71, 1.12)

PASE score (self-reported) SD = 66 point 
increase

0.86  
(0.72, 1.02)

1.01  
(0.85, 1.21)

NA 0.86  
(0.71, 1.04)

0.92  
(0.77, 1.11)

NA

Note: CI = Confidence interval; METs = Metabolic Equivalent of Tasks; PASE = Physical Activity Scale for the Elderly.
aBase model adjusted for age and clinical site. bModel 1 adjusted for base model variables and body mass index, marital status, geriatric depression score, 

Elixhauser comorbidity score, modified Mini-Mental State examination, prior hospitalization. cModel 2 adjusted for model 1 variables and PASE. dActive 
energy = 0.9 × total energy-RMR, RMR = Resting metabolic rate.

Table 1.  Baseline Characteristics of the Study Cohort (N = 1,283) Stratified by Step Count Quartilea

Characteristics Mean (SD) or N (%) Study Cohort (N = 1,283) Q1 (N = 321) Q2 (N = 321) Q3 (N = 321) Q4 (N = 320)

Age (years) 79.1 (5.3) 82.1 (5.6) 79.4 (5.1) 78.1 (4.5) 76.7 (4.0)
BMI (kg/m2) 27.1 (3.7) 28.0 (4.5) 27.3 (3.4) 27.1 (3.5) 26.2 (3.0)
Married (N) 1014 (79.0) 229 (71.3) 254 (79.1) 269 (83.8) 262 (81.9)
Hospitalization 1-y prior clinic visit, N 215 (16.8) 76 (23.7) 58 (18.1) 50 (15.6) 31 (9.7)
GDS score (0–15) 1.7 (1.9) 2.7 (2.4) 1.5 (1.5) 1.5 (1.5) 1.1 (1.3)
Elixhauserb comorbidity score (0–31) 2.5 (2.2) 3.4 (2.5) 2.5 (2.1) 2.3 (2.0) 1.8 (1.6)
PASE score (0–400) 131.6 (65.9) 89.8 (59.8) 131.4 (57.8) 146.4 (58.7) 158.8 (66.0)
Total energy expenditure (kcal/d) 2351 (442) 2038 (310) 2224 (345) 2445 (373) 2696 (433)
Active energy expenditurec (kcal/d) 655 (333) 370 (162) 530 (205) 734 (235) 988 (328)
Time sedentary (min/d) 847 (110) 909 (109) 874 (94) 828 (90) 777 (99)
Time light/moderate/vigorous activity (min/d) 201 (92) 124 (55) 168 (61) 220 (64) 291 (87)
Time moderate/vigorous activity (min/d) 82 (60) 32 (25) 59 (37) 93 (42) 143 (61)
3MS score (0–100) 93.1 (5.4) 90.9 (7.0) 93.1 (5.1) 93.8 (4.6) 94.6 (3.7)
Hospitalization 1-y postclinic visit (N) 208 (16.2) 83 (25.9) 50 (15.6) 48 (15.0) 27 (8.4)
Length of acute/postacute care (days) 1.9 (9.8) 4.0 (14.0) 1.4 (8.7) 1.6 (9.9) 0.5 (2.7)

Note: BMI  =  Body mass index; GDS  =  Geriatric Depression Scale; IADL  =  Independent Activities of Daily Living; 3MS  =  Modified Mini-Mental State 
Examination; PASE = Physical Activity Scale for the Elderly; Q1-Q4 = Quartiles 1–4.

aQuartile 1: 18–3,441 steps, Quartile 2: 3,442–5,370 steps, Quartile 3: 5,371–7,562 steps, Quartile 4: 7,571–18,827 steps. bElixhauser comorbidity quantified 
using ICD-9 diagnoses in Medicare claims data. cActive energy = 0.9 × total energy-RMR, RMR = Resting metabolic rate.
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steps counts, 0.7 (95% CI: 0.3, 1.1) day/y. After further accounting 
for traditional predictors (body mass index, multimorbidity, previ-
ous hospitalization, cognitive function, and depressive symptoms) 
the predicted total facility days for those with a 2,000 daily steps 
was 2.2 (95% CI: 1.6, 2.8) days/y, not quite double the predicted 
outcome for those with 10,000 daily steps counts, 1.2 (95% CI: 0.5, 
1.8) days/y. The estimated marginal effects of step counts on pre-
dicted facility days was statistically significant in the base model but 
not in the full model.

Discussion

We found that several objective measures of physical activity 
were associated with the risk of hospitalization among our cohort 
of community-dwelling older men. Higher daily step count was 

independently associated with a lower risk of hospitalization even 
after accounting for age, body mass index, multimorbidity, previ-
ous hospitalization, cognitive function, and depressive symptoms. 
Higher step count was also associated with shorter total duration 
of inpatient/postacute care stay among those hospitalized in unad-
justed, but not fully adjusted models, thus suggesting a larger role for 
risk factors other than physical activity in the assessment for return 
to the community. Normative data suggest that step counts in appar-
ently healthy older adults average 2,000–9,000 steps per day, with 
the step count range for the general population being slightly lower 
(24). The odds of hospitalization and hence expect number of facility 
days varied substantially within the normative range. Absolute risk 
reduction was higher for those men with lower step counts, as seen 
in Figure 2, suggesting even modest increases in activity at lower step 
count could be beneficial for reducing risk.

The noted associations were still present after adjustment for 
self-reported physical activity, suggesting the utility of objective 
assessment of physical activity, despite the additional burden of 
assessment. The monitor used in the present study is not likely to 
be generally accessible, but a validation study showed pedometers 
could yield similar step count data (13). Likewise, shorter assessment 
duration (2–3 days) with adjustment for week day could be used to 
enhance feasibility outside the research setting (25).

Low physical activity is strongly predictive of prevalent and 
incident functional limitations (3) for which we did not adjust in 
the current analysis, thus a short clinical assessment of functional 
limitations could prompt the assessment of physical activity and 
target intervention programs designed to increase both performance 
and activity. Exercise training has been shown to improve physical 
performance (26) and reduce the progression of functional decline 
(27), even among those with mild to moderate frailty. A  meta-
analysis of interventions among the frail elderly showed consistent 
positive effects of exercise training on physical performance (28). 
Maintenance of mobility with functional limitations is also possible 
through task modifications (29).

The associations between objective measures of physical activ-
ity and hospitalization were attenuated with the inclusion of body 
mass index, depressive symptoms, multimorbidity, cognitive func-
tion, and prior hospitalization. Thus, the strong association between 
step counts and health care utilization was partially attributable to 
these coexisting risk factors. We have previously shown that mul-
timorbidity is a risk factor subsequent health care utilization (30). 
Other research has suggested that low physical activity is both a risk 
factor for chronic disease (31) as well as a consequence of existing 
health conditions (32,33). Furthermore, intervention studies have 
demonstrated that increasing physical activity improves risk fac-
tor profiles. A review of both randomized trials and cohort studies 
involving pedometers found that higher step counts were associated 
with lower blood pressure and lower BMI (34). Low physical activ-
ity is also a risk factor for depressive symptoms, but again increased 
physical activity may play a role in reducing this risk (35). It has also 
been shown that existing chronic conditions such as diabetes and 
cardiovascular disease were associated with a lower quality of life, 
with physical activity playing a role as intermediate factor (36). As 
we hypothesized, adjusting for prevalent medical conditions attenu-
ated the relationship between physical activity and hospitalization, 
but step count was still significant independent of the bidirectional 
relationship between physical activity and medical conditions.

There was no statistically significant association of either objec-
tively measured sedentary time or self-reported physical activity with 
hospitalization, but these were not strong null findings in that the point 

Figure  2.  The association between daily step count and predicted facility 
days (acute/post-acute) in base and fully adjusted models. †Base model 
adjusted for age and clinical site. * Model 1 adjusted for base model 
variables and body mass index, marital status, geriatric depression score, 
Elixhauser comorbidity score, modified Mini-Mental State examination, 
prior hospitalization. Figure (but not model) excludes predictions for 5% tails 
(N = 128): <1,132 steps or >11,130 steps.
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estimates were all consistent with those for other measures of physical 
activity, yet the 95% CI included the null hypothesis of no association. 
Certainly sedentary time was previously found to be associated with 
other health outcomes such as incident functional limitations (3), frac-
ture (2), and mortality (4) in our cohort. However, these previous find-
ings were based on a larger study sample with greater power to detect 
associations. Our finding of the lack on an association of self-reported 
physical activity with hospitalization must also be viewed in the con-
text of long-standing research showing a relationship between self-
reported activity and health outcomes (20,21). Finally, although we 
did assess the association between physical activity and total length of 
facility stay, physical activity was not an important direct determinant 
of length of stay. This null finding should be viewed in the context of 
adjustment for other variables (such as comorbidity) that are partial 
mediators due to causal relationship.

This study has several strengths including objectively assessed physi-
cal activity linked to subsequent hospitalization ascertained using com-
plete inpatient claims data as well as consideration of major confounding 
and mediating factors. However, this study has limitations. The cohort 
was comprised of healthy community-dwelling men and results may not 
be generalizable to women, those who are not community-dwelling or 
those with severely limited mobility. Data on number of hospitalizations 
and inpatient days was limited to MrOS study participants who were 
enrolled in Medicare FFS, and might not be generalizable to those who 
were Medicare enrollees but were not FFS, since health care utilization 
may differ by enrollment status. Finally, future studies are warranted to 
examine additional outcomes such as total health care costs.

In summary, daily step count is an easily determined objective 
measure of physical activity that may be useful in assessment of 
future health care burden in older men. Future research should eval-
uate the utility of step count measures in the clinical practice setting 
as a prognostic indicator and strategy to identify a target population 
in need of intervention.

Supplementary Material

Supplementary data is available at The Journals of Gerontology, 
Series A: Biological Sciences and Medical Sciences online.
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