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1 | INTRODUCTION

Frailty describes the impaired ability to cope with stressors due

to reductions in physiologic reserve. More recently, frailty has

Abstract

Objective: The associations of moderate-vigorous physical activity (MVPA) bouts
and patterns of sedentary time (ST) with frailty according to cardiovascular disease
(CVD) status are unknown.

Methods: Accelerometry in adults 250 years old from the 2003-2004 and 2005-2006
National Health and Nutrition Examination Survey were used. Bouted and sporadic
MVPA in 210-minute or <1-minute bouts were assessed based on meeting a percent-
age of physical activity guidelines of 150 minutes/wk, respectively. ST patterns in-
cluded: prolonged ST lasting 230 minutes, and the frequency, intensity, and duration
of breaks from ST. A 46-item frailty index defined frailty. Multivariable linear regres-
sion was used.

Results: There were 827 and 1490 CVD-free and CVD participants, respectively.
Meeting a higher percentage of the physical activity guidelines through bouted
MVPA was associated with lower frailty in CVD-only participants (P < 0.05 for CVD
interaction). Sporadic MVPA was associated with lower frailty levels in both groups.
Prolonged ST was associated with worse frailty in CVD (P > 0.05 for CVD interac-
tion). Frequency of ST breaks was not associated with frailty. Average ST break inten-
sity was protective in both groups. The duration of breaks in ST was associated with
lower frailty in CVD participants only (P > 0.05 for CVD interaction).

Conclusion: Insufficient MVPA and prolonged ST are detrimental despite CVD
status.

KEYWORDS
cardiovascular diseases, exercise, frail elderly, sedentary behavior

emerged as a major health concern in those with cardiovascular
disease (CVD).}? Estimates suggest that one-third of patients
with CVD are frail, which is significantly higher than the general,

non-CVD, community-dwelling population.3 The presence of both
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frailty and CVD are likely to arise due to the activation of inflam-
matory pathways, and it has been suggested that there is a bidi-
rectional relationship between the two.*? As such, it is imperative
that these conditions are managed effectively so as to improve
patient outcomes.

We and others have shown that movement behaviors, includ-
ing moderate-vigorous physical activity (MVPA) and sedentary
time (ST), are independently associated with lower frailty levels.®®
We demonstrated that the total accumulation of MVPA is inde-
pendently associated with lower frailty levels, which goes against
current recommendations from the World Health Organization for
accumulated MVPA in at least 10-minutes bouts for health bene-
fits.® We also revealed that prolonged sedentary bouts lasting at
least 30 minutes were detrimentally associated with frailty inde-
pendent of total ST. In contrast, breaking up ST with higher-inten-
sity and longer-duration bouts were related to lower frailty levels,
while the frequency of these breaks was not. These data suggest
that breaking up long bouts of ST with short interruptions of higher
intensity physical activity may be related to lower frailty levels.

Here, we expand on this investigation to determine if bouts of
MVPA and patterns of ST are associated with frailty according to
CVD status. Generating new data concerning CVD-specific associa-
tions between different patterns of physical activity and sedentary
behaviors with frailty could inform lifestyle therapies and the clinical

management of those with and without CVD.%?

2 | METHODS

Data from the 2003-2004 and 2005-2006 National Health and
Nutrition Examination Survey (NHANES) were used. NHANES
is a nationally representative sample of non-institutionalized
Americans aged 3-85 years. Sampling was conducted using a
multistage probability sampling approach, and consisted of four
stages: (a) primary sampling units were selected by single counties
or groups of counties with probability proportional to a measure
of size; (b) primary sampling units were divided into segments; (c)
households in each segment were randomly selected (oversam-
pling of age, ethnic, and income groups led to higher probability
of selection in these groups); and (d) individuals were chosen
to participate in NHANES from all persons residing in selected
households and were drawn at random within designated age-sex-
ethnicity screening sub-domains.

We included ambulatory participants aged at least 50 years old
who each wore a uniaxial, hip-mounted accelerometer (Actigraph
model 7164) for at least four out of 7 days, 10 hours/d. Individuals
were separated according to the presence of CVD, which was de-
fined as self-reporting at least one of the following conditions: high
blood pressure, myocardial infarction, heart disease, stroke, angina,
or heart failure. Participants were excluded if they did not have
sufficient data to assess frailty and were missing covariates. The
Institutional Review Board of the Centers for Disease Control and
Prevention approved the NHANES study.
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A 46-item frailty index (FI) was developed to measure frailty
G710

based on one that has been previously published within NHANE
An Fl typically consists of signs, symptoms, chronic conditions, phys-
ical and cognitive impairments, self-rated health, and biomarkers.!*
An Fl is the ratio of health deficits present. The present study used
a 0-100 scale for enhancing interpretability of analyses. Note that
CVD-related deficits were included in the FI.

Minute-by-minute accelerometry data were used to assess
MVPA and sedentary behaviors. Physical activity intensity cut-
points for MVPA were 22020 counts/min and time spent in sed-
entary behaviors had a threshold of 0-100 counts/min based on
previously published literature.'?> Accelerometer wear time was
determined by subtracting non-wear time from a 24-hours pe-
riod. Non-wear time was defined as 60 consecutive minutes or
longer of O intensity counts, with an allowable 2 minutes to reach
1-100 counts/min. Bouted MVPA was defined as any continuous
amount of MVPA lasting at least 10 minutes, with two allowable
minutes to drop below the moderate-intensity threshold for every
10-minutes block of activity. Sporadic MVPA was defined as any
MVPA lasting 1-9 minutes, with no allowable interruption below
the moderate-intensity threshold. For bouted and sporadic MVPA,
individuals were categorized based on meeting a percentage
of the aerobic physical activity component of the World Health
Organization physical activity guidelines: 0%, 1%-49%, 50%-99%,
and 2100%. Only four individuals accumulated 4 minutes of spo-
radic MVPA. Therefore, the 0% sporadic MVPA group represents
those who accumulated <1 minutes/d of sporadic MVPA to in-
crease the sample within this group.

Prolonged sedentary bouts, and the frequency, intensity, and du-
ration of breaks from ST were analyzed. A prolonged sedentary bout
was defined as ST lasting at least 30 minutes without going above
the ST threshold of 0-100 counts/min. A break in ST was defined as
an interruption >100 counts/min lasting at least 1 minute. The inten-
sity and duration of breaks in ST were measured in counts/min and
minutes, respectively.

2.1 | Statistical analysis

To account for the complex survey design in NHANES, the SAS 9.4
(SAS Institute, Cary, NC, USA) survey procedures were used (proc
surveymeans, proc surveyfreq, and proc surveyreg). Mean (SE) and
frequencies (%) are provided for continuous and categorical descrip-
tive variables, respectively. Independent t tests and chi-square tests
were used to compare differences between those with and without
CVD for continuous and categorical outcomes, respectively.
Univariable and multivariable linear regression analyses were
performed to test the associations between bouted and sporadic
MVPA and ST patterns with the FI. All analyses were initially strati-
fied by CVD status, followed by a test for a CVD interaction. Initial
CVD-stratified multivariable models adjusted for age, sex, and ac-
celerometer wear time, followed by a fully adjusted model. Fully ad-
justed models controlled for age, sex, ethnicity, education, income,
marital status, smoking status, alcohol consumption, body mass
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index, total ST, and accelerometer wear time. All physical activity and
ST pattern variables were initially analyzed individually using these
staged modeling procedures. Subsequent modeling was as follows:
(a) for physical activity, bouted and sporadic MVPA were combined
into a fully adjusted model; (b) for ST, all ST pattern variables were
combined into a fully adjusted model; followed by (c) additional ad-
justment for bouted MVPA in the fully adjusted ST model. Sporadic
MVPA was not added to the final model due to its high correlation
(r > 0.75) with average break intensity. The analyses in this study ex-
cluded light-intensity physical activity as a covariate because it had
significant collinearity (variance inflation factor of 18.1) in the linear
regression models. A P value of 0.05 was used to determine statis-

tical significance.

3 | RESULTS

3.1 | Descriptive statistics

From 3177 participants who were aged at least 50 years or older
with valid data from accelerometry, no missing covariates, and
missing <20% FI variables,11 there were 1490 individuals defined
as having CVD and 827 without CVD with complete data (Table 1).
Compared to participants without CVD, those with CVD were older,
had a higher Fl, had a higher body mass index, were more likely to
be non-Hispanic Black, generally had a lower education and income,
and were current smokers. Those with CVD were less active than
those without CVD, as they accumulated about half the amount of
bouted (22 vs 42 minutes/wk) and less sporadic (45 vs 66 minutes/
wk) MVPA than those without CVD. People without CVD were more
likely to meet the physical activity guidelines through bouted (4.6%
vs 7.9%) or sporadic (4.8% vs 10.6%) MVPA. In general, CVD partici-
pants had a higher amount of total ST, accumulated more prolonged
bouts of ST, and had a lower frequency, intensity, and duration of

breaks in ST than CVD-free participants.

3.2 | MVPA-frailty relationship

Univariate analyses demonstrated that, in both groups, achieving a
higher amount of bouted and sporadic MVPA as assessed by meet-
ing a percentage of the physical activity guidelines was associated
with reduced frailty (Table 2). Meeting 1%-49% of the guidelines
through bouted MVPA was not associated with a lower Fl in those
without CVD. A significant CVD interaction was found for bouted
and sporadic MVPA in separate models, with the strength of associa-
tion with frailty being higher in those with CVD. Results were simi-
lar for the age, sex, and accelerometer wear time models, although
the strength of associations were slightly attenuated. For the fully
adjusted models examining the individual and independent asso-
ciations of bouted MVPA and sporadic MVPA (Table 2), achieving a
higher percentage of bouted MVPA was significantly associated with
lower frailty levels in participants with CVD, but not in those without
CVD (P < 0.05 for interaction). Sporadic MVPA was associated with
a lower frailty score in both groups.

Multivariable linear regression models combining bouted and
sporadic MVPA into a fully adjusted model are provided in Table 3.
This model showed a protective association with achieving a higher
percentage of physical activity guidelines with bouted MVPA for
CVD participants only (Model 1, P < 0.05 for interaction). There was
a peak in the strength of association at meeting 50%-99% of the
guidelines through bouted MVPA. A similar relationship between
bouted MVPA and frailty was revealed when a model added pro-
longed sedentary bouts, and the frequency, intensity, and duration
of breaks in ST (Table 3). Meeting a higher percentage of the guide-
lines through sporadic MVPA was associated with a lower Fl to a
similar extent in both groups when bouted MVPA was added to the
model (Table 3).

3.3 | Sedentary behavior patterns and frailty

In the univariate models examining sedentary pattern variables in-
dividually, prolonged ST was associated with worse frailty in both
groups (Table 2). The frequency of breaks from ST was associated
with a lower FI score in those with CVD only (P > 0.05 for interac-
tion). Both the intensity and duration of breaks from ST were as-
sociated with a lower Fl in both groups. There was a statistically
significant CVD interaction found for both variables, with a stronger
protective relationship from a more severe frailty state in those with
CVD. The age-, sex-, and accelerometer-wear-time-adjusted models
revealed similar results. However, the frequency of breaking up ST
was no longer associated with lower frailty levels in those with CVD.

Fully adjusted stratified models examining the individual and
independent associations between individual ST pattern variables
with frailty are found in Table 2. Prolonged sedentary bouts were as-
sociated with worse frailty levels in CVD participants only (P > 0.05
for interaction). Total breaks in ST were not associated with frailty in
either of the groups. The intensity of breaks from ST was associated
with a lower Fl in both groups. A significant CVD interaction was
found; the CVD group's average break intensity was more strongly
associated with lower frailty levels. The durations of breaks from ST
were associated with lower frailty levels in those with CVD, but not
in those without CVD (P < 0.05 for interaction).

Fully adjusted linear regression models combining the sedentary
bout patterns are described in Table 3. Prolonged bouts of ST were
significantly associated with worse frailty in CVD participants only
(P > 0.05 for interaction) after adjustment for the other ST pattern vari-
ables (Model 2). Total breaks in ST were not associated with frailty in
either group. The intensity of breaks in ST had a protective association
with frailty in both groups. However, there was a stronger association
amongst those with CVD (P < 0.05 for interaction). The durations of
breaks from ST were associated with lower frailty levels in CVD partic-
ipants only (P > 0.05 for interaction).

The fully adjusted model with bouted MVPA added to the ST
pattern variables showed that prolonged sedentary bouts were as-
sociated with higher Fl scores in those with CVD, but not in those
without CVD (Model 3, Table 3). No significant interaction was
found. Total sedentary breaks were not associated with the FI for
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TABLE 1 Characteristics of included sample according to CVD status

Variable
Age (years)
Sex (% female)
Frailty index
Weight (kg)
Body mass index (kg/mz)
Race/ethnicity
Mexican American
Other Hispanic
Non-Hispanic white
Non-Hispanic black
Other
Education
<12th grade
High school/GED equivalent
Some college
College graduate or higher
Marital status
Married/common law
Widowed
Divorced/separated
Never married
Annual household income
<$20 000
$20 000-$34 999
$35 000-$54 999
$55 000-$74 999
2$75 000
Alcohol intake
Does not drink
<1 drink/d
1-2 drinks/d
>2 drinks/d
Smoking status
Non-smoker
Previous smoker
Current smoker
Bouted MVPA (min/wk)
Sporadic MVPA (min/wk)
Meeting guidelines of 150 min/wk with bouted MVPA
Meeting 2100% of guidelines
Meeting 50%-99% of guidelines
Meeting 1%-49% of guidelines
Meeting 0% of guidelines

No CVD

CVvD

n =827

n = 1490

Mean (SE) or n and frequency (%)

65.85(0.51)
411 (49.7%)
0.16 (0.003)

75.56 (0.73)

26.85 (0.26)

175(21.2%)
15 (1.8%)
514 (62.2%)
96 (11.6%)
27 (3.3%)
271 (32.8%)
199 (24.1%)
174 (21.0%)
183 (22.1%)

521 (63.0%)

165 (20.0%)

106 (12.8%)
35 (4.2%)

215 (26.0%)
238(28.8%)
175 (21.2%)
73(8.8%)
126 (15.2%)

686 (83.0%)
76 (9.2%)
30 (3.6%)
35 (4.2%)

368 (44.5%)
322 (38.9%)
137 (9.2%)
41.76 (3.00)
65.83(3.83)

65 (7.9%)
78 (9.4%)
176 (21.3%)
508 (61.4%)

68.34(0.31)
732 (49.1%)
0.25(0.005)

82.73(0.59)

29.60(0.19)

249 (16.7%)
24 (1.6%)
894 (60.0%)
289 (19.4%)
34 (2.3%)

533 (35.8%)
385 (25.8%)
354 (23.8%)
218 (14.6%)

921 (61.8%)

312 (20.9%)

205 (13.8%)
52 (3.5%)

480 (32.2%)
402 (27.0%)
292 (19.6%)
124 (8.3%)

192 (12.9%)

1216 (81.6%)
182 (12.2%)
46 (3.1%)
46 (3.1%)

653 (43.8%)

647 (43.4%)

190 (12.8%)
22.47 (2.40)
44.70 (2.18)

69 (4.6%)

68 (4.8%)
230 (15.4%)
1123 (75.4%)

Mean (SE) or n and frequency (%)

 WILEY-%

P value

<0.0001

0.7925
<0.0001
<0.0001
<0.0001

<0.0001

0.0001

0.6814

0.0339

0.0734

0.0174

<0.0001

<0.0001

<0.0001

(Continues)
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TABLE 1 (Continued)
No CVD CVD
n =827 n = 1490
Variable Mean (SE) or n and frequency (%)  Mean (SE) or n and frequency (%) P value
Meeting guidelines of 150 min/wk with sporadic MVPA
Meeting 2100% of guidelines 88 (10.6%) 71(4.8%) <0.0001
Meeting 50%-99% of guidelines 147 (17.8%) 178 (11.9%)
Meeting 1%-49% of guidelines 526 (63.6%) 1038 (69.7%)
Meeting 0% of guidelines 66 (8.0%) 203 (13.6%)
Total sedentary time (h/d) 8.54 (0.08) 8.91 (0.05) 0.0007
Sedentary bouts lasting 30 min or longer (per day) 3.31(0.08) 3.77 (0.05) <0.0001
Number of breaks in sedentary time (per day) 89.81 (0.84) 86.35 (0.60) 0.0003
Average intensity of breaks from sedentary time 433.07 (3.96) 402.52 (3.19) <0.0001
(counts/min)
Average duration of breaks from sedentary time (min) 3.97 (0.07) 3.54 (0.04) <0.0001

CVD, cardiovascular disease; GED, General Education Diploma; MVPA, moderate-vigorous physical activity.

either of the groups. Average break intensity was associated with
a lower Fl in both groups, but no interaction between groups was
found. For participants with CVD, the duration of breaks from ST
was significantly associated with lower frailty levels, but this was not
the case for those without CVD (P > 0.05 for interaction).

4 | DISCUSSION

The present study demonstrates that patterns of MVPA and ST
are differentially associated with frailty according to CVD status.
A key finding of the present study was that MVPA accumulated in
at least 10-minute bouts had a protective association with frailty in
those with CVD only. Meanwhile, sporadic MVPA accumulated in
<10-minute bouts was similarly associated with frailty despite CVD
status, and appeared to have a stronger protective association com-
pared to bouted MVPA. Prolonged sedentary bouts were associated
with worse frailty in participants with CVD, but not in those who
were CVD-free. Despite CVD status, the average intensity at which
breaks from ST were performed was associated with lower frailty
levels despite being active, although this association was stronger in
those with CVD. Overall, these findings extend our understanding
of the benefits of physical activity and the consequences of ST with
frailty according to CVD status.

The World Health Organization physical activity guidelines
recommend that adults accumulate at least 150 minutes/wk of
MVPA in 10-minutes bouts or longer for health benefits.'® Similar
recommendations are provided to adults with CVD, although they
are silent on the way in which MVPA should be accumulated.* The
present study provides evidence that bouted MVPA is strongly as-
sociated with lower frailty levels in participants with CVD, whereas
there was no significant association found in those without CVD. It

is unclear why bouted MVPA was only significantly associated with

frailty in those with CVD, but there is likely a mechanistic link be-
tween longer physical activity duration with cardiovascular health.
We speculate that in patients with CVD, longer-duration MVPA is
protective from further damage to the endothelium and improves
overall vascular function.'> However, further evidence is needed to
clarify this hypothesis.

The present study demonstrates that regardless of how MVPA
is accumulated, it is significantly associated with lower frailty levels
despite CVD status. This confirms the findings from a comprehen-
sive review of interventional studies as well as previous epidemi-
ological studies comparing the link between shorter versus longer
bouts of physical activity on cardiovascular health.*®® Interestingly,
we demonstrate that meeting less than half of the physical activ-
ity guidelines through sporadic MVPA is clinically meaningful.
Specifically, a B-coefficient of £2.17 represents a one-Fl deficit dif-
ference in the present study. Therefore, participants with CVD who
met 1%-49% of the physical activity guidelines through sporadic
MVPA had approximately one fewer deficits than those who met 0%
of the guidelines. These data suggest that current physical activity
recommendations should include sporadic MVPA for health bene-
fits, and that lower amounts of MVPA below the currently recom-
mended 150 minutes/wk may reduce frailty; this recommendation is
supported by others.”

The findings here extend our previous investigation with regards
to the relationship between patterns of sedentary behaviors with
frailty.>® We demonstrate that prolonged ST is associated with a
higher accumulation of deficits in those with CVD independent of
bouted MVPA and total ST (i.e. any duration of ST). This finding is
novel and could inform health recommendations for individuals with
and without CVD. To date, there are no guideline recommendations
for adults to reduce the time spent in sedentary behaviors in North
America. Sedentary behavior guidelines in Australia and the UK are

broad in scope and suggest that adults should minimize time spent



e WILEY

Aging Medicine

KEHLER ET AL.

"(S0°0 > d) uondetaUl GAD JuedHIUSIS Ajjedysiiels sajedlpul,

'S0°0 > SaN[eA-d SIeIIPUI plog

"aWI} JedM JD}2WO0I[DJE pUE ‘| G |30} ‘XdPUl SSew Apoq ‘Uoidwinsuod [0Yod|e ‘sniejs SUoWs ‘SNjels |e3ldew ‘@WodUl Pjoyasnoy [enuue ‘uoi3eanpa ‘A}d1uyla ‘age 1oy paisnipy :€ [9POIA
"aWI} JeaM J912W0J3[93. pue a8k 104 palsnipy :Z [9POIA

e06€°0 £99°0-
0750 C¢L9'T-
18¢°0 S10°0-
LLE°0 SGEE0
€'l 68L7-
T6S'T 0119~
eLS8'T L9T°9-
70T 112°0-
00T'T LTV T~
e9LC'T Y61~

35 ju3PRYR03-¢

061°0

v61°0

S¥C'0

£L0€°0

080T

L0S'T
L0L'T

9€8°0
LLT'T
19€°T

&S|

v€0°¢C-

619°C-

6810~

£L9L°0

ERIEIETEN|
ov9°C-
808v-
9€6'S-

ERIIEYETEN]
9¢9°€-
S19°6-
SOP'G-

SUCTRITTER Y

«00€°0 697°'1-
eLSP7°0 €8L°C-
0T€0 S00°0-
982°0 14T
v6v'1 €96'G-
L99°T 006'8-
eC68'T C19'6-
LIT'T §GG9'T-
61T°T vev'c-
0SCT veoy-

35 juaPR03-¢

19€°0

S91°0

1/42°0

80¢0

780°'T

€0S°'T
c99°'1

7060
0€T'T
LOV'T

&S|

L6E°E-

L29V-

Yiv'0-

[A% "

ERITEYETEN|
616’ 7-
SLL6-

6S0°CT-

ERIEIETEN]
969°G-
¢SC6-
TT4'8-

3U31d190d-¢

e70€°0

eLCV'0

88C°0

062°0

S81'T
L8E'T
876’1

9ce1
9160
eSCET

&S|

Jusawisnipe oN :T [9POIA

'S3S Y3IM ‘papiaold aJe Juald120d UoissaiSal a3 JO sajewl}s]

1¢S°T-

ceve-

005°0-

L00'T

810°9-

440
TLL6-

ovee-
€8C'¢-
SCSv-

3U3I190d-¢

0S€0

§6¢°0

€¢C0

[ATAl

ci01
LET'T
L8C'T

0880
coT'T
v8€T

Cc18'e-

S0S'v-

LS80~

96€'1T

ERIEIETEN|
659°G-
LyO'Cl-
CL6ET-

ERIIEIETEN|
Té1'L-
ST6°01-
180°6-

‘awl} AJejuapas ‘| S sInoq Auejuapas ‘gs ‘AjIA1loe [ed1sAyd snoJoSIA-93eiapowl ‘Y AIA DSeasIp Jejndseaolpied ‘qADd

(CICY)
uoljeanp yealq a8esaAy
(utw/sunod QT 42d)
A3Isuaju| yealq a8esany
(Aep 4ad QT

AJ9A3) gS wouy syealg
(Aep

Jad) ulw gz 8unse| sgs

sa|qelleA gS wody 3ealq/qs

saullaping %0
saullapIng %61-%T
saullapIngd %66-%0S
saulIapInNd %00T<

VdAIW 21petods Y3im 3m/uiw OGT Jo sauljaping Suijasin

sauljapIng %0
SauIPpINg % 61-%T
Saul|apINg %66-%0S
saulapINg %00T3

VdAIN PSIN0G Y3M YM/UlW OGT 4O SaUl|apIng Suaai

gS!

ju3p1y903-¢

dAd ©N

and

dAD °N

and

dAd O°N

and

AjlenpiAlpul sajqelieA uialjed
1S pue YdAW Suluiwexs pajsnipe A|In4 :¢ [9poN

paisnipe awi} Jeam 1232w o043]|332e pue 38Y :Z [9PON

ajeleAlun T [9PON

sa|gelieA AJIAIRoe |edIsAyd

sa|qeliep

snjeis AAD AQ paljileais sajgelien uaalied Aiejusapas pue \YdAJA JO suolleidosse Juspuadapul pue [enpiAlpul Sulujwexs S|9pow uoissaldad Jeau| s|gerieAlni ¢ 319V.1L



(S0°0 > d) uondeIUl GAD JUBdIUSIS Ajjedl)siie)s sajedlpul,

'G0°0 > senjeA-d sejedlpul pjog

'sa|geldeA yeaiq/ds [|e pue AllAlloe [edisAyd pajnog Yyjim sajewilss Jo uostiedwod Xas ¢ [SpOoA

‘S9|qelleA yealq,/gs pue AJiIAIloe |edisAyd ||e Y3Im S93ewl)sa JO uosiiedwod Xas 7 [9poN

‘sa|qelieA yealq/gs pue AjIAloe |esisAyd (| i T [9POIA

‘pajuasald sjapow 214199ds ay3 UIyIM Sa|qelieA 1oy pajsnipe os|e

9.1 S[9POJA "SWI} JESM J2}2WO0I3[9ID. pue ‘| § |e10] ‘Xapul ssew Apoq ‘uolpdwnsuod [oyod|e ‘snjels Sulows ‘Snjels [ejliew ‘Swodul pjoyasnoy [enuue ‘uoijeanps ‘A3niuyls ‘e8e Joj pajsnipe aie sjppow ||y
'S3S YUM ‘paplaoud ade Jualdlf490d uoissaudal ay) Jo salewilsy

‘awl} Asejuspas ‘| S s3noq Auejuapas ‘gs ‘AJIA1oe [edisAyd snoloSia-ajesapow ‘YdAIN

KEHLER T AL.

(urw)
9%°0 705°0- 92S°0 €6G°1- 9v°0 681°0- 1€S°0 cE9'T- - - - - uoljednp xealq agesany
(utw/s3unod QQT Jad)
€85°0 €99°T- (0} 2°40} 12,1~ eV£S°0 T19°1- [0} 2°)0] cree- - - - —  Aususjulseaiq a8esany
(Aep uad QT
70¥°0 L¥1°0- T€€°0 €€0°0 S0¥°0 871°0- 9€€°0 8100 - - - - AJan3) g5 wouy sxealg
(Aep
6%7°0 €€5°0 8¢v'0 €'l 06%°0 8¢S°0 62¥°0 0LE'T - - - —  Jad) ulw og= 3ulise| sgs
s3|qelleA gS wouy yeaiq/gs
— — — — — — — — ERIIEYETEN] saullapIng %0
- - - - - - - - 611’1 ovLv- £90°T 96¢C°C- SaullapINg %67-%T
- - - - - - - - S09'T S06'G- 0181 6EL°E- SaulldpINg %66-%0S
- - - - - - - - T16T 766'S- L2LT G88'- saul|aping %0013
VdAIW d1peJods Yy3im 3m/uiw 0GT 4O sauljaping Suijasin
m ERIVEIETEN] - - - - ERIESETEN| saullaping %0
y ce0'T 6550 0280 T10°€- - - - - 0907 LL2°0 €780 G8¢C'¢c- SauIlapINg %617-%T
6€T'T £09°0- S6T'T 9961- - - - - VIT'T €00°T- L8TT 6V€°S- SaUIldaPINS %66-%05
eVCET 919°0- TeV'T 681°€- - - - - e86C°T T6€T- 09€°T 8T0°G- saullapIng %00T<
m VdAIN PRIN0G Y3M SM/ulul 0GT JO saulapind Sunjasin
‘o
M so|gelieA AJIAI0e |edIsAyd
W as Jua1d144203-¢ as Jua1d144200-¢ as Jua1d144200-¢ as Jua1d1y200-¢ 3s Jua1d1§4203-¢ as Jua1d144200-¢ sajqeliep
=
nnH_u dAD ON adAd dAD ON dAnd dAd ON and
> (]opow paisnipe Yd AW pa1noq + uiayied | S) € [9ponN (lopow paisnipe yeaiq-] S Jo uoleinp (]opow paisnipe Yd AW d1pelods + painoq) T [9po
w pue ‘Aysuajul ‘Aousnbauy pue ‘| S paduojoud) g [SpON
M snye3s AAD Ag paliels sajqelien | § pue dAIN Suluiquod sjapow uoissaudad Jeaul| ajqeteAlnjy € 319V.1




KEHLER ET AL.

Aging Medicine

in sedentary pursuits for extended periods.?>?! Scientific entities,
such as the American Heart Association and the Sedentary Behavior
Research Network, are calling for more research concerning the link
between sedentary behaviors and health outcomes, along with po-
tential mechanisms.?2%

The present study provides insight into the potential and differential
associations between different patterns of ST with frailty by CVD status.
Further researchis needed to understand and explain these relationships,
and to determine if the implementation of a targeted approach to reduce
prolonged ST leads to better health outcomes. For example, a prolonged
ST reduction strategy could be implemented into the current standard
of care for patients who have experienced a cardiovascular event (e.g.
cardiac rehabilitation). Evidence to inform such a strategy comes from
Bond and colleagues, who found that 3-minute breaks every 30 min-
utes is superior to reducing ST compared to 12-minute sedentary breaks
every 60 minutes in overweight and obese adults (47 vs 26 minutes/d).?*
To complement that evidence, it should be determined if more intense
breaks of longer duration can support reductions in ST, along with deriv-

ing significant health outcomes as was found in the present study.

4.1 | Limitations

There are limitations to consider with the use of an accelerometer
to classify intensity of physical activity and sedentary behaviors.
Specifically, the accelerometer cut-points used may not be appropri-
ate for the cohort studied, leading to potential inaccurate estimates
of MVPA and ST. Standard accelerometer cut-points typically used
in NHANES were chosen because to date there is no consensus on
appropriate cut-points to use in an older population.?®> The accel-
erometers used in NHANES may not accurately capture all move-
ments of activities of daily living, possibly underestimating physical
activities and their associations with frailty in the present study.26
With regards to CVD, there was no standard definition in NHANES
to separate groups by CVD status. Also, this cross-sectional study
could not determine if higher frailty was a consequence of CVD, or
vice versa. Given the bidirectional relationship between CVD and

frailty, a larger prospective study is needed.’

5 | CONCLUSIONS

These data suggest that sporadic MVPA is equally important to re-
ducing frailty despite CVD status, while bouted MVPA was associ-
ated with lower frailty levels in CVD patients only. Breaking up ST
with light-vigorous intensity breaks resulted in significant associated
reductions in frailty in those with and without CVD, which may help
inform the development of CVD-specific and general public health

sedentary behavior guideline recommendations.
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