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Abstract

Background/Objective: Falls cause significant problems for older adults. Sedentary time is 

associated with lower physical function and could increase risk for falls.

Design: Prospective study

Setting: Sites across the U.S.

Participants: Older women (N = 5545, mean age 79 years) from the Women’s Health Initiative 

Objective Physical Activity and Cardiovascular Health study

Measurements: Accelerometers worn at the hip for up to one-week collected measures of daily 

sedentary time and the mean sedentary bout duration, a commonly used metric for sedentary 

accumulation patterns. For up to 13 months after accelerometer wear, women reported daily 

whether they had fallen on monthly calendars.

Results: In fully-adjusted models, the IRR (95% CI) for quartiles 1 (lowest), 2, 3, and 4 of 

sedentary time respectively were 1.0 (ref.), 1.07 (0.93-1.24), 1.07 (0.91-1.25), and 1.14 (0.96-1.35; 

p-trend=0.65) and for mean sedentary bout duration was 1.0 (ref), 1.05 (0.92-1.21), 1.02 

(0.88-1.17), and 1.17 (1.01-1.37; p-trend=0.01). Women with a history of 2 or more falls had 

stronger associations between sedentary time and falls incidence compared to women with a 

history of no or one fall (p for interaction = .046).

Conclusions: Older women in the highest quartile of mean sedentary bout duration had a 

significantly increased risk of falling. Women with a history of frequent falling may be at higher 

risk for falling if they have high sedentary time. Interventions testing whether shortening total 

sedentary time and/or sedentary bouts lowers fall risk are needed to confirm these observational 

findings.
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Introduction

One-third of community-dwelling older adults fall each year.1,2 About half of falls result in 

injury, including serious events such as hip fractures and hospitalizations.3,4 In the United 

States (U.S.), annual direct medical costs for fall-related injuries exceed $19 billion.5 While 

physical activity is a known risk factor for falls, sedentary behavior represents a class of 

behaviors distinct from low physical activity that has not been adequately studied in fall 

prevention research. Sedentary behaviors are defined by the Sedentary Behavior Research 

Network as “any waking behavior characterized by an energy expenditure ≤1.5 metabolic 

equivalents [METs] while in a sitting, reclining, or lying posture.”6 This is distinguished 

from physical inactivity which explicitly refers to “insufficient physical activity to meet 

present physical activity recommendations.”6 Common sedentary behaviors include sitting 

while watching television, using a computer, or riding in a car. Interventions to reduce 

sedentary time use different techniques than those that aim to increase physical activity, such 

as providing standing desks7,8 and/or prompting devices to remind people to limit the 
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duration of sitting bouts.9 Sedentary behavior is associated with worse physical function and 

other indicators of poor health, but little is known about whether objectively-measured 

sedentary time contributes to fall risk.10–13 Sedentary time could contribute to worse lower 

extremity stability, neuromuscular function, strength and balance, which could plausibly 

lead to falls. On the other hand, people who are more sedentary may have fewer 

opportunities to fall, and thus a lower fall risk.

The potential contribution that sedentary time imposes on falls susceptibility is complex and 

challenging to evaluate, in part, because measuring sedentary time is difficult. Self-reported 

sedentary time has been associated with an increased risk for falling in older adults.14,15 

However, self-reported measures of both total sedentary time and sedentary accumulation 

patterns (such as how long sedentary bouts last) are limited by poor participant recall.
16,1712,18 Thus, device-measures have an important role in measuring free-living sedentary 

time for epidemiologic investigations.

A few studies have examined device-measured sedentary time and prospective falls in older 

adults. Two showed that men with higher levels of accelerometer-measured total sedentary 

time were at increased risk of falls but only among those with mobility limitations 19 or aged 

80 years and older;20 another study found no association.21 There are no available studies 

examining whether sedentary accumulation patterns (shorter vs. longer average sedentary 

bout lengths) affect risk of falling. If high sedentary time and more prolonged sitting 

accumulation patterns are risk factors for falling, novel interventions could be developed and 

tested.

Based on the lack of evidence, we examined associations between device-measured 

sedentary time (both total sedentary time and sedentary bout duration) and incidence of falls 

over a 13-month surveillance period in older community-living ambulatory women. To 

further identify potentially at-risk populations, we also evaluated whether these associations 

varied based on moderate-to-vigorous physical activity (MVPA), physical function, and 

history of falling. Finally, we described data on fall-related injuries and hospitalizations by 

sedentary time.

Methods

Overview of Study Sample and Procedures

Participants were women enrolled in the Objective Physical Activity and Cardiovascular 

Disease Health (OPACH) Study, an ancillary study to the Women’s Health Initiative (WHI) 

Long Life Study.22 The WHI23,24 and OPACH22 study have been previously described. 

Briefly, in the WHI study, postmenopausal women, aged 50-79 years, were enrolled from 40 

sites across the U.S. and completed baseline assessments between 1993 and 1998. The WHI 

Long Life Study (2012-2013) was an ancillary study of the WHI’s second extension study 

(2010-2015), including 7875 WHI participants who completed a home examination that 

included the Short Physical Performance Battery (SPPB)25 and self-reported health. The 

current analysis included a sub-cohort of the Long Life Study including 7048 women who 

consented to participate in the OPACH study between March 2012 and April 2014. All WHI 
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and OPACH study procedures were approved by the Fred Hutchinson Cancer Research 

Center Institutional Review Board.

Exposure Measures

Participants wore ActiGraph GT3X+ (ActiGraph Corp, Pensacola, FL) accelerometers at the 

iliac crest of their hip on a belt for 7 days (including while asleep) except during bathing or 

swimming. The device was initialized to measure data in 30 hertz (30 times per second). 

Actilife software (versions 6.0.0 to 6.101; Firmware version v2.4) was used to download 

data in 15-second epochs, which were aggregated to 1-minute epochs for the analysis of 

sedentary time. Periods of accelerometer non-wear were identified using an algorithm 

applied to the vector magnitude accelerometer counts per minute with a 90 minute window, 

30 minute streamframe and 2 minute tolerance.2627 Periods when participants reported being 

in-bed were self-reported for each night of accelerometer wear using sleep logs and removed 

from the data. Missing sleep log data were imputed using each participant’s mean in-bed 

and/or out-of-bed time if available or using the mean from the entire population otherwise. 

Those who wore the devices for 10 or more hours on at least 4 days were included in the 

analysis.28

Total sedentary time was defined based on results of the OPACH calibration study.29 Each 

15-second epoch with vector magnitude (VM) counts between 0 and 18 were classified as 

sedentary time and total sedentary time was computed as the arithmetic mean number of 

sedentary minutes over all adherent wear days. Sedentary bout duration was measured by 

integrating data to 1-minute epochs, then classifying each epoch as sedentary if the vertical 

axis counts were below 100 based on our prior work. 30–3233 The mean sedentary bout 

duration was computed as the average length of all sedentary bouts during all adherent days.

Outcome Measure

Falls were collected prospectively using self-reported fall calendars for up to 13 months 

following accelerometer wear.22,34 Participants were instructed to record daily whether they 

had a fall. Calendar pages were mailed back to study researchers each month. Reminder 

postcards were sent if monthly pages were not received. A sample of participants who 

reported falls on calendars were interviewed by telephone about events that led to the fall, 

location of the fall, and whether injuries occurred. A total of 5776 (94.4%) returned at least 

one month of fall calendar data and 4246 (73.5%) returned 12 -13 months of data. Overall, 

5980 falls were reported from the calendars and 1492 women completed interviews 

pertaining to 3375 falls.

Covariates and stratification variables

Covariates were based on self-reports administered at the same time period as OPACH 

(severity of body pain, sleep aid frequency, vision, alcohol use, and multimorbidity.35 

Heights and weights were measured at the Long Life Study home visit..

Measures used as stratification variables included the Short Physical Performance Battery 

(SPPB) physical function score (scores of 1-8 were considered low physical function; scores 

of 8-12 were considered high physical function) 36 and self-reported history of falls in the 
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year prior to accelerometer wear (0-1 vs 2+). We also examined moderate-to-vigorous 

physical activity (MVPA; median split as <44 minutes per day vs. 44 or more minutes per 

day) as assessed by accelerometer, defined using a threshold of >518 VM counts per 15-

second epoch based on the OPACH calibration study.29

Analysis

To adjust for variation in total sedentary time due to differences in waking time spent 

wearing devices, we used a residualization method;37 no adjustments were made to mean 

sedentary bout duration since it is not associated with waking wear time.32 Sedentary time 

was categorized into quartiles then demographic and health-related characteristics were 

summarized across quartiles of sedentary time. Statistically significant differences in these 

characteristics were evaluated using chi-square tests for categorical variables and analysis of 

variance for continuous variables. Incident fall rates were calculated as the number of falls 

reported on the calendars divided by the total person-months at risk for falling (i.e., total 

monthly calendar pages). Because falls were positively skewed, negative binomial regression 

models were used to examine associations of sedentary time and mean sedentary bout 

duration with incident fall rates, using women from the first quartile as the reference group 

and complete case analysis. Three models were executed in the following sequential order: 

model 1 adjusted for age, race/ethnicity, education; model 2 included additional adjustment 

for vision, body pain, alcohol use, sleep medication use, BMI, and number of chronic 

conditions; and model 3 included additional adjustment for MVPA. To examine whether 

physical function (SPPB), MVPA, or falls history were effect modifiers on sedentary time 

and incident falls associations, negative binomial regression models using the variables from 

Model 2 above were executed stratified by high and low levels of SPPB score (8 or lower vs. 

9 or higher), MVPA (below vs. above the median of 44 minutes per day) and falls in past 

year (0-1 vs. 2 or more). Statistically significant effect modification was tested by evaluating 

the multiplicative interaction terms of the sedentary time metrics and the stratification 

variables (all in continuous functional form except falls history which was included in binary 

form) for model 2. Nominal p-values for interaction are reported. To evaluate whether 

observed associations were heavily influenced by women with poor physical functioning, we 

completed a sensitivity analysis excluding women with SPPB scores <4.38 Reported injuries 

and types of medical care received were examined by quartiles of total sedentary time for 

women with fall interview data (2495 falls); we tested for statistically significant differences 

using generalized estimating equations to account for within-woman correlations. Analyses 

were conducted using SAS v9.3 (SAS Institute, Cary, NC) and R.39

Results

There were 5,545 women who returned at least one month of falls calendars and met the 

criteria for adherent accelerometer wear (average wear time = 14.9 hours/day; average wear 

days = 6.5 days). Mean sedentary time was 9.3 hours per day. In the 13 months of follow-up 

with falls calendars, there were 5,461 falls recorded among 2,426 women who reported at 

least one fall. Women were, on average, age 78.8 years (range 63-99) and 51% were white, 

33% African American, and 17% Hispanic. Women in the highest vs. lowest quartile of total 

sedentary time were more likely to be older, white, non-drinkers, report poor self-assessed 
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balance and vision, report more severe body pain, have higher BMI, more chronic 

conditions, lower SPPB scores, and more falls in the previous year (Table 1).

Crude falls incidence rates per 1000 person-months were higher as quartiles (Q) of total 

sedentary time (Q1=76.3, Q2=87.0, Q3=87.4, Q4=105.8) and mean sedentary bout duration 

(Q1=76.4, Q2=83.0, Q3=83.9, Q4=112.6; Table 2) increased. The IRRs comparing Q4 

relative to Q1 and adjusting for age, race-ethnicity, and education were 1.26 (95% CI: 

1.10-1.44; p-trend=0.01) for total sedentary time and 1.24 (1.09-1.42; p-trend<0.001) for 

mean sedentary bout duration. Additional adjustment for health status related confounders in 

Model 2 attenuated these associations, although mean sedentary bout duration remained 

associated with a 16% higher fall rate in the highest vs. lowest quartiles (IRR for mean 

sedentary bout duration=1.16, 95% CI: 1.01-1.33; p-trend=0.01). Additional adjustment for 

MVPA (Model 3) did not appreciably change the results.

The association between total sedentary time and incident fall rate was higher for women 

with a history of 2 or more falls (Q4 vs Q1: IRR=1.70, 95% CI=1.19-2.43) compared to 

women with a history of 0-1 falls (Q4 vs Q1: IRR=0.99, 95% CI=0.85-1.16, p-

interaction=0.046; see Figure 1). While the interaction term was significant for MVPA when 

examining total sedentary time and mean sedentary bout duration and falls, none of the point 

estimates were significant suggesting no meaningful difference by MVPA strata. There was 

no clear evidence for effect modification of sedentary time or mean sedentary bout duration 

and incident falls by physical functioning.

In the sensitivity analyses that excluded women with low physical function (i.e., SPPB <4), 

results did not appreciably change (data not shown), indicating that women with poor 

physical function were not influencing the observed associations.

Falls experienced by women with the least sedentary time (those in Q1) were the least likely 

to require medical treatment and the least likely to result in a serious injury or fracture 

(Supplementary Table S1).

Discussion

Our main finding was that higher sedentary bout durations lead to more incident falls over 

13-months in older women. Prior research has not examined whether the duration of 

sedentary bouts as a metric of patterns of sedentarism is associated with falls in older adults 

making our results novel. We did not find that total sedentary time was associated with falls 

in fully adjusted overall models, nor did we find that it was protective against falls. We did 

find that women with a history of 2 or more falls had the highest overall risk of falling, and 

that risk was strongly related to both sedentary time and mean sedentary bout durations. Our 

descriptive analysis of complications from falls showed that falls experienced by women 

with the lowest levels of sedentary time were the least likely to need medical attention or to 

result in fracture.

The results of adjusted models show that only those in the highest quartile had a 

significantly higher risk for falls, suggesting no evidence of a dose response effect. After 

adjustment for demographics, those in the highest quartile of sedentary time had a 26% 
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higher risk for falling relative to the lowest quartile but this was attenuated and became non-

significant with adjustment for health conditions and behaviors (14% increased risk). These 

findings suggest that health variables may mediate associations between sedentary time and 

falls. We also did not observe a protective effect for sedentary time.

In Model 3, for both sedentary time and mean sedentary bout duration exposures, the further 

adjustment for MVPA did not change the observed effects. In models stratified by MVPA, 

the overall significant interactions suggested a stronger relationship between longer 

sedentary time and mean sedentary bout durations and falls among older women with lower 

MVPA. However, none of the IRRs for the quartiles were significant (as indicated by 

confidence intervals crossing the 1.0 threshold) indicating these could be chance findings or 

that our estimates may be too imprecise to identify where the variation by MVPA occurs. 

Additionally, our prior work reported no associations between high levels of MVPA and falls 

for older women;34 women with poor physical functioning or a history of frequent falls had 

an increased fall risk only if they also had low MVPA levels. More research is needed to 

clarify the role of MVPA, if any, on the association between sedentary behavior and falls.

In our study of older women, we did not find evidence that physical function modified the 

association for sedentary time or bout duration with falls incidence. This was in contrast to a 

prior study reporting that older men with higher levels of accelerometer-measured sedentary 

time had an increased risk of questionnaire-reported falls but only among those with self-

reported mobility limitations.40 Unlike this prior study, we measured physical functioning 

using a performance-based test and falls prospectively using fall calendars which could have 

led us to different results.

In the effect modification analyses, the overall interaction of total sedentary time and falls 

when stratified by a history of 2 or more falls was borderline significant. Among those with 

a history of 2 or more falls, women engaging in 10.3 hours per day of sedentary time or 

more had a statistically significant 70% higher risk for falls than women with 8.3 hours or 

less of daily sedentary time. The risk was considerably higher than the effect observed 

among women in the highest sedentary time quartile with 0-1 falls in the past year. Likewise, 

women with history of frequent falls who had the highest mean sedentary bout durations had 

a 56% higher falls risk, which was greater than observed for their counterparts in the 0-1 

falls stratum; the overall interaction did not achieve significance. These stronger effects 

pertain to a small group of older women who had a history of recurrent falls (592 women out 

of 5361) yet suggest that more research is needed on whether sedentary behavior is 

particularly relevant behavior to falls risk among this group.

The underlying mechansims for why prolonged sedentary patterns predict falls risk have not 

yet been systematically evaluated. It could be the case that taking more breaks from 

sedentary time provides lower extremity strengthening and better balance that improves 

physical function and could protect against falls. For example, in the Lifestyle Interventions 

and Independence of Elders (LIFE) Study, sedentary time was associated with an increase in 

risk for mobility disability longitudinally.41 The results in our study indicate that sedentary 

time is likely relevant for fall- and injurious fall-prevention. It is well-established that 

structured physical activity can reduce the risk of falling and sustaining serious injuries.42 
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Studies are now needed to determine whether interventions that specifically aim to reduce 

sedentary time, such as by promoting frequent breaks from sitting and more bouts of 

standing and moving even if physical activity is not substantially altered, could be protective 

against falls.

Data on fall injuries from telephone interviews suggested that higher sedentary time puts 

women who fall at higher risk for needing a hospital admission, having serious injuries from 

their fall, and having a fracture related to their fall. Future research is needed to better 

characterize whether sedentary time is associated with injurious falls and fall-related 

hospitalization in studies that are powered to do so.

Strengths of our study include using an accelerometer to measure sedentary time, which 

enabled us to examine mean sedentary bout duration, and to consider the influence of 

accelerometer-measured MVPA on this association. Our outcome was based on careful 

surveillance for fall events using daily reporting of falls on calendars prospectively collected 

monthly over 1 year. Limitations include our measurement of sedentary time and patterns of 

sedentary time using accelerometers worn at the hip which are not as accurate at measuring 

sedentary patterns as when accelerometers are worn on the thigh.43,44 Even with our 

prospective design, there could be reverse causation bias, for example among recurrent 

fallers, fear of falling could be leading to higher sedentary time. Future investigations could 

examine this potential mechanism.

Conclusions

This is the first known study to examine accelerometer assessments of sedentary time 

patterns and incident falls in older women, the group at highest risk of total and injurious 

falls. Our findings extend prior research by revealing that longer uninterrupted sedentary 

time patterns have an adverse association with falls in a large cohort of community-living 

older women. Women with history of frequent falls may be particularly vulnerable to 

prolonged sedentary patterns and high levels of total sedentary time. The American 

Geriatrics Society recommends multicomponent interventions including individually 

tailored exercise programs to reduce falls risk in those at high-risk for falling.45 More 

prospective studies, including randomized trials, are needed to test whether decreasing 

overall sedentary time or interrupting prolonged bouts of sedentary time could reduce falls 

risk as an alternative health promoting strategy that could be added to current guidelines for 

fall prevention and healthy aging.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Adjusted incidence rate ratios (95% confidence intervals) of falls by accelerometer-

measured sedentary time and mean sedentary bout duration stratified by Short Physical 

Performance Battery (SPPB) scores, past falls history, and accelerometer moderate-to-

vigorous physical activity (MVPA)
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Table 1:

Demographic characteristics by accelerometer measured quartiles of sedentary time

Wear-time Adjusted Minutes Per Day Sedentary (Quartiles)

Characteristic Total Q1 (<496 mins)
Q2 (496-<557 

mins)
Q3 (557-<618 

mins)
Q4 (≥618 

mins) p-value

N (%) 5545 1378 (24.9) 1385 (25.0) 1398 (25.2) 1384 (25.0)

Demographic

Age, years, mean (SD) 78.8 (6.7) 76.6 (6.2) 78.2 (6.7) 79.2 (6.6) 81.0 (6.4) <0.001

Age Category, n (%) <0.001

 63 - 74 years 1695 (30.6) 585 (42.5) 455 (32.9) 388 (27.8) 267 (19.3)

 75 - 79 years 1061 (19.1) 291 (21.1) 278 (20.1) 268 (19.2) 224 (16.2)

 80 - 84 years 1594 (28.8) 348 (25.3) 385 (27.8) 404 (28.9) 457 (33.0)

 85+ years 1195 (21.6) 154 (11.2) 267 (19.3) 338 (24.2) 436 (31.5)

Race/Ethnicity, n (%) <0.001

 White 2797 (50.4) 546 (39.6) 655 (47.3) 720 (51.5) 876 (63.3)

 Black 1821 (32.8) 498 (36.1) 469 (33.9) 474 (33.9) 380 (27.5)

 Hispanic/Latina 927 (16.7) 334 (24.2) 261 (18.8) 204 (14.6) 128 (9.3)

College Graduate, n (%) 2247 (40.8) 584 (42.4) 589 (42.8) 539 (39.0) 535 (38.9) 0.05

Health Behavior or Status

Alcohol Use, n (%) <0.001

 Non-drinker 1908 (37.3) 414 (32.2) 454 (35.2) 503 (39.3) 537 (42.8)

 Less than 1 per week 1741 (34.1) 416 (32.3) 450 (34.9) 445 (34.8) 430 (34.3)

 1 or more drinks per week 1463 (28.6) 457 (35.5) 387 (30.0) 331 (25.9) 288 (23.0)

Moderate or Severe Body Pain, n (%) 1696 (33.2) 338 (26.5) 418 (32.5) 445 (34.7) 495 (39.5) <0.001

Uses Sleep Aid ≥1-2xs/wk, n (%) 870 (17.1) 185 (14.5) 240 (18.7) 231 (18.1) 214 (17.2) 0.02

BMI, kg/m2, mean (SD) 28.1 (5.7) 26.3 (4.9) 27.4 (5.3) 28.5 (5.7) 30.1 (6.1) <0.001

BMI Categories, n (%) <0.001

 <25 kg/m2 1796 (32.6) 639 (46.6) 491 (35.8) 388 (27.9) 278 (20.3)

 25 - <30 kg/m2 1983 (36.0) 471 (34.4) 508 (37.0) 541 (38.9) 463 (33.8)

 ≥30 kg/m2 1724 (31.3) 260 (19.0) 373 (27.2) 461 (33.2) 630 (46.0)

Number of Chronic Conditions
a
, n (%) <0.001

 Zero 1102 (19.9) 363 (26.4) 286 (20.7) 239 (17.2) 214 (15.5)

 One 2063 (37.3) 559 (40.6) 530 (38.3) 521 (37.5) 453 (32.8)

 Two 1433 (25.9) 308 (22.4) 354 (25.6) 387 (27.9) 384 (27.8)

 Three or more 931 (16.8) 146 (10.6) 214 (15.5) 242 (17.4) 329 (23.8)

SPPB Score (Range 0-12), mean (SD) 8.3 (2.5) 9.0 (2.2) 8.7 (2.2) 8.2 (2.5) 7.2 (2.7) <0.001

SPPB Score Categorized, n (%) <0.001

 1 - 8 2502 (49.7) 485 (37.8) 567 (44.9) 645 (51.2) 805 (65.8)

 9 - 12 2528 (50.3) 799 (62.2) 696 (55.1) 614 (48.8) 419 (34.2)
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Wear-time Adjusted Minutes Per Day Sedentary (Quartiles)

Characteristic Total Q1 (<496 mins)
Q2 (496-<557 

mins)
Q3 (557-<618 

mins)
Q4 (≥618 

mins) p-value

Accelerometer-measured sedentary 
minutes, mean (SD) 555 (90) 437 (48) 527 (17) 587 (17) 666 (38)

Accelerometer-measured mean 
sedentary bout duration in minutes, 
mean (SD) 7.4 (2.7) 5.1 (0.9) 6.4 (1.0) 7.5 (1.3) 10.3 (3.3)

Accelerometer-measured MVPA 
minutes, mean (SD) 51.0 (34.5) 83.2 (37.6) 55.0 (28.0) 40.4 (22.3) 25.8 (17.2)

Note: Total sedentary minutes included adjustment for wear time while awake by standardizing residuals. Chi-square test for categorical variables; 
trend test for continuous variables.

Abbreviations: BMI = Body Mass Index, MVPA = Moderate-to-Vigorous Physical Activity, Q = quartile, SD = standard deviation, SPPB = Short 
Physical Performance Battery

a
From 10 conditions: cardiovascular disease, cerebrovascular disease, cancer, diabetes, osteoporosis, depression, chronic obstructive pulmonary 

disease, cognitive impairment, hearing loss, and urinary incontinence
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Table 2:

Falls incidence and incidence rate ratios by quartiles of accelerometer-measured sedentary time.

Accelerometer-measured sedentary time quartiles (Q)*

Q1 (lowest) Q2 Q3 Q4 (highest) p-trend***

Total sedentary time**

 Number of Falls 1200 1354 1342 1568

 Falls rate**** 76.3 87.0 87.4 105.8

 Model 1
a,z 1.0 (ref) 1.10 (0.96-1.25) 1.05 (0.92-1.20) 1.26 (1.10-1.44) 0.01

 Model 2
b,z 1.0 (ref) 1.06 (0.93-1.21) 1.05 (0.91-1.20) 1.11 (0.96-1.29) 0.58

 Model 3
c,z 1.0 (ref) 1.07 (0.93-1.24) 1.07 (0.91-1.25) 1.14 (0.96-1.35) 0.65

Mean sedentary bout duration

 Number of Falls 1162 1268 1307 1724

 Falls rate**** 76.4 83.0 83.9 112.6

 Model 1
a,z 1.0 (ref) 1.03 (0.90-1.17) 0.98 (0.86-1.12) 1.24 (1.09-1.42) <0.001

 Model 2
b,z 1.0 (ref) 1.04 (0.91-1.20) 1.01 (0.88-1.16) 1.16 (1.01-1.33) 0.01

 Model 3
c,z 1.0 (ref) 1.05 (0.92-1.21) 1.02 (0.88-1.17) 1.17 (1.01-1.37) 0.01

Abbreviations: CI = confidence interval, Q = quartile, SD = standard deviation

a
Adjusted for age, race/ethnicity, and education. Total sedentary time also adjusted for wear time. Total sedentary time n=5509; Mean sedentary 

bout duration n=5501.

b
Adjusted for age, race/ethnicity, education, vision, body pain, alcohol use, sleep aid use, body mass index, and chronic conditions. Total sedentary 

time also adjusted for wear time. Total sedentary time n=4825; Mean sedentary bout duration n=4819.

c
Adjusted for age, race/ethnicity, education, vision, body pain, alcohol use, sleep aid use, body mass index, chronic conditions, and MVPA. Total 

sedentary time also adjusted for wear time. Total sedentary time n=4825; Mean sedentary bout duration n=4819.

*
Quartile (Q) cutpoints: sedentary time Q1 = 195 - 496, Q2 = 497-556, Q3 = 557-617, Q4 = ≥618; mean sedentary bout duration Q1 = 2.6-5.5, Q2 

= 5.6-6.7, Q3 = 6.8-8.3, Q4 = ≥8.4.

**
Total sedentary time was adjusted for awake wear time using the residuals method.

***
P-trend values are from cox regression models that include total sedentary time and mean sedentary bout duration as a continuous variable.

****
Crude falls rate per 1000 person-months.

z
Data are IRR (95% CI)
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