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Prevention of heart failure in older adults may require higher
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Abstract

Background—Little is known if the levels of physical activity required for the prevention of
incident heart failure (HF) and other cardiovascular events vary in community-dwelling older
adults.

Methods—We studied 5503 Cardiovascular Health Study (CHS) participants, age =65 years, free
of baseline HF. Weekly metabolic equivalent task-minutes (MET-minutes), estimated using
baseline total leisure-time energy expenditure, were used to categorize participants into four
physical activity groups: inactive (0 MET-minutes; n=489; reference), low (1-499; n=1458),
medium (500-999; n=1086) and high (=1000; n=2470).

Results—Participants had a mean (£SD) age of 73 (£6) years, 58% were women, and 15%
African American. During 13 years of follow-up, centrally-adjudicated incident HF occurred in
26%, 23%, 20%, and 19% of participants with no, low, medium and high physical activity,
respectively (trend p <0.001). Compared with inactive older adults, age-sex-race-adjusted hazard
ratios (95% confidence intervals) for incident HF associated with low, medium and high physical
activity were 0.87 (0.71-1.06; p=0.170), 0.68 (0.54-0.85; p=0.001) and 0.60 (0.49-0.74;
p<0.001), respectively (trend p <0.001). Only high physical activity had significant independent
association with lower risk of incident HF (HR, 0.79; 95% Cl, 0.64-0.97; p=0.026). All levels of
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physical activity had significant independent association with lower risk of incident acute
myocardial infarction (AMI), stroke and cardiovascular mortality.

Conclusion—In community-dwelling older adults, high level of physical activity was associated
with lower risk of incident HF, but all levels of physical activity were associated with lower risk
of incident AMI, stroke, and cardiovascular mortality.

Keywords

Physical activity; MET-minutes; Incident heart failure; Older adults

1. Introduction

Physical activity has been shown to reduce the risk of incident cardiovascular events
including incident heart failure (HF) [1-4]. However, the association of physical activity
expressed as metabolic equivalent task-minutes (MET-minutes) with incident HF and other
cardiovascular events in community-dwelling older adults has not been previously studied.
The United States Department of Health and Human Services’ 2008 Physical Activity
Guidelines for Americans categorized physical activity into three categories based on
weekly MET-minutes: 1-499, 500-999, and =1000 and recommended that physical activity
at 1-499 MET-minutes per week would provide some health benefits, physical activity at
500-999 MET-minutes per week would provide substantial health benefits, and physical
activity at 21000 MET-minutes per week would provide additional health benefits [5].
Therefore, the purpose of the current study is to determine the association of physical
activity by weekly MET-minutes categories with incident HF and other cardiovascular
events in community-dwelling older adults and to examine if these associations varied by
levels of physical activity.

2. Methods

2.1. Data source and study participants

Sponsored by the National Heart, Lung and Blood Institute (NHLBI), the Cardiovascular
Health Study (CHS) is an ongoing, prospective, community-based epidemiologic study of
cardiovascular disease risk factors in older adults. CHS participants included 5888
community-dwelling older adults, aged 65 years and older, and were recruited from Forsyth
County, North Carolina, Sacramento County, California, Washington County, Maryland,
and Pittsburgh County, Pennsylvania. The rationale and design of the CHS have been
previously reported [6]. Participants were recruited from a random sample of Medicare-
eligible older adults in two phases. An initial cohort of 5201 participants was recruited
between 1989 and 1990, and a second cohort of 687 African American participants were
recruited between 1992 and 1993 [6]. The current analysis is based on a public-use copy of
the CHS data. Of the 5888 CHS participants, 93 did not consent to be included in the de-
identified public-use data. Of the remaining 5795 participants, 20 without data on baseline
physical activity (kilocalories of energy expended per week in leisure-time) and 272 with
baseline prevalent HF were excluded and the final cohort was comprised of 5503 CHS
participants.
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2.2. Physical activity and other baseline characteristics

Baseline leisure-time physical activity was assessed using a modified Minnesota Leisure-
Time Activities questionnaire, which evaluated frequency and duration of 15 different
activities during a 2 week period and was used to estimate kilocalories of energy expended
per week [7]. MET-minutes were calculated by following formula, total kilocalories per
week = total MET-minutes per week x 0.0175 x body weight in kilogram. Based on the
MET-minutes cutoffs used in the 2008 Physical Activity Guidelines for Americans, we
categorized participants into four physical activity groups: inactive (0; n=489), low (1-499;
n=1458), medium (500-999; n=1086), and high (=1000; n=2470) [5]. Data on other
characteristics (Table 1) were collected at baseline. Missing values for covariates were
imputed based on values predicted by age, sex and race.

2.3. Incident heart failure and other cardiovascular events

The primary outcome for this study was incident HF during 13 years of follow-up. Incident
HF was centrally-adjudicated by the CHS Events Committee [8-15]. The process began
with self-reports of physician-diagnosed HF, which was then confirmed by review of
medical records for symptoms, signs, medications, and other evidence of HF. The CHS
criteria for HF diagnosis have been shown to be more stringent than those used in the
Framingham Heart Study [16]. Secondary outcomes included incident acute myocardial
infarction (AMI), angina pectoris, stroke, all-cause mortality and cause-specific mortality.

2.4, Statistical analysis

3. Results

For descriptive analyses, we used Pearson’s Chi-square test for categorical variables and
ANOVA analysis for continuous variables. Kaplan Meier survival analysis was used to
determine the association of physical activity with incident HF during 13 years of follow-up.
Hazard ratios (HR) and 95% confidence intervals (CI) for centrally-adjudicated incident HF
and other secondary outcomes were estimated using Cox proportional hazard models
adjusting for all variables in Table 1. Trend tests were conducted using median values for
the four MET-minutes categories. In addition, we also separately examined the effect of
physical activity using kilocalories of energy expended per week in leisure-time [17]. All
statistical tests were two-sided, and tests with p-value <0.05 were considered significant.
SPSS for Windows (Version 20) was used for data analysis.

3.1. Baseline characteristics

Participants (n=5503) had a mean (+SD) age of 73 (+6) years, 58% were women, and 15%
were African American. Participants with higher levels of prevalent physical activity were
more likely to be younger, male, Caucasians, and have higher levels of education and
income (Table 1). They were also more likely to have lower prevalence of cardiovascular
risk factors such as hypertension, diabetes, coronary artery disease, AMI, stroke, left
ventricular hypertrophy, and have lower mean blood pressure, serum cholesterol, serum
creatinine and serum C-reactive protein (Table 1).
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3.2. Association of baseline physical activity with incident heart failure

During 13 years of follow-up, centrally-adjudicated incident HF occurred in 26%, 23%,
20%, and 19% of participants with no, low, medium and high physical activity, respectively,
with corresponding HRs of 1.00 (reference), 0.79 (95% ClI, 0.64-0.97; p=0.022), 0.61 (95%
Cl, 0.49-0.75; p<0.001) and 0.53 (95% Cl, 0.44-0.65; p<0.001; Table 2 and Figure 1).
When adjusted for age, sex, and race, only medium (HR, 0.68; 95% CI, 0.54-0.85; p=0.001)
and high (HR, 0.60; 95% CI, 0.49-0.74; p<0.001) levels of physical activity were associated
with reduced risk of incident HF (Table 2). After additional adjustment for other risk factors,
only high level physical activity was associated with a significant independent reduction in
the risk of incident HF (HR, 0.79; 95% CI, 0.64-0.97; p=0.026; Table 2). In all models,
there were significant dose-response relationships between levels of physical activity and
risk of incident HF (Table 2).

3.3. Association of baseline physical activity with other incident cardiovascular events

Compared with no physical activity, all levels of prevalent physical activity were associated
with unadjusted and age-sex-race-adjusted reduced risk of incident angina pectoris, AMI
and stroke (Table 3). In addition, all levels of physical activity had significant multivariable-
adjusted independent associations with reduced risk of AMI and stroke (Table 3).

3.4. Association of baseline physical activity with mortality

Compared with no physical activity, all levels of physical activity were associated with
unadjusted and age-sex-race-adjusted lower risk all-cause and cardiovascular mortality
(Table 4). All levels of physical activity also had significant multivariable-adjusted
associations with lower risk of cardiovascular mortality (Table 4). In all models, there were
significant dose-response relationship between levels of physical activity and risk of total
and cardiovascular mortality (Table 4).

3.5. Association of baseline physical activity (Kcal/week) with outcomes

When we categorized participants into four physical activity groups using Kcal/week
cutoffs: inactive (0; n=489), low (1-499; n=1165), medium (500-999; n=981), and high
(=1000; n=2868), similar associations with outcomes were observed.

4. Discussion

Findings from the current study demonstrate that among community-dwelling older adults,
all levels of physical activity had significant independent associations with lower risk of
incident AMI, stroke, and cardiovascular mortality. However, only high level of physical
activity was associated with significant independent lower risk of incident HF and non-
cardiovascular mortality. These findings suggest that although low physical activity may
reduce the risk of AMI, a major HF risk factor, to reduce the risk of HF, high level of
physical activity may be required.

The modest attenuation of the unadjusted associations of physical activity with incident HF
and other outcomes after adjustment for age, sex and race is likely due to younger age of
those with higher physical activity. Further attenuation of these associations after

Int J Cardiol. Author manuscript; available in PMC 2014 October 03.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Patel et al.

Limitations

Page 5

multivariable adjustment suggests confounding by other baseline characteristics. Although
some of the baseline characteristics such as arthritis, chronic obstructive pulmonary disease
and stroke may have affected baseline physical activity, HF risk factors such as
hypertension, coronary artery disease, and diabetes may have a bi-directional association
with physical activity. Baseline physical activity in CHS was ascertained by that performed
during two weeks prior to study baseline. However, if the onset of physical activity was long
before baseline, then it may have affected some baseline HF risk factors (mediators), and in
that case, an adjustment of these potential mediators may result in underestimation of true
associations [18, 19]. Therefore, the age-sex-race-adjusted associations are likely closer to
the true associations, which were likely be underestimated by multivariable adjustments of
baseline cardiovascular risk factors or mediators that may have been affected by prior
physical activity [19].

Findings from the current study suggest that older adults beginning low (1-499 MET-
minutes) level of physical activity at or after age 65 years may be able to significantly
reduce their risk of incident AMI, stroke and cardiovascular mortality. Although there seems
to be no additional reduction in the risk of incident AMI and stroke with higher levels of
physical activity, the risk for cardiovascular mortality seems to reduce further with higher
levels of physical activity. Additionally, high level of physical activity was also associated
with the lower risk of non-cardiovascular death. Finally, high level of physical activity
(=1000 MET-minutes; which is equivalent to greater than 300 minutes (5 hours) of
moderate-intensity activity or 150 minutes (2.5 hours) of vigorous-intensity physical activity
per week) also seemed to reduce the risk of incident HF. Findings from a recent mechanistic
study based on CHS suggest that the cardiovascular benefit of physical activity may be
mediated by prevention of neurochormonal activation and cardiac injury [4].

The cardiovascular benefits of physical activity in general have been well described [7, 20,
21]. Several previous studies reported the associations between physical activity and
reduction in the risk of incident HF [1-4, 22, 23]. However, to the best of our knowledge,
this is the first study of the association of baseline physical activity as quantified by MET-
minutes per week with HF and other cardiovascular events in community-dwelling older
adults. MET is the ratio of the rate of energy expended during an activity to the rate of
energy expended at rest [5]. MET-minute is a useful unit for describing the energy
expenditure of a specific physical activity and to compare total amount of physical activity
across various persons and types of activities. According to the U.S. Department of Health
and Human Services 2008 Physical Activity Guidelines for Americans, medium level of
physical activity (500 to 1,000 MET-minutes per week) can be accomplished by 150-300
minutes of moderate-intensity physical activity per week, 75-150 minutes of vigorous-
intensity physical activity per week, or an equivalent combination of moderate and vigorous-
intensity physical activity [5].

Our study has several limitations. Despite attempts to adjust for confounding risk factors
using multivariate modeling, residual bias and bias due to unmeasured confounders are
possible. Further, we were not able to account for the duration and severity of many risk
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factors in the study population both prior to baseline and during follow-up. Although the
Minnesota Leisure Time Physical Activity questionnaire has been well validated with direct
measures of physical activity, it may not have adequately captured subject’s level of
physical activity over the duration of follow-up in the older population. In addition, the
questionnaire is self-reported and may over- or under-estimate physical activity. Finally, we
had no data on left ventricular ejection fraction for those with incident HF, which limited
our ability to study whether level of physical activity may have any differential effect on
incident systolic versus diastolic HF.

In conclusion, in community-dwelling older adults, all levels of physical activity were
associated with lower risk of incident AMI, stroke, and cardiovascular mortality. However,
high level of physical activity was also associated with additional health benefit of lower
risk of incident HF and non-cardiovascular mortality.
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Figure 1.
Kaplan-Meier plot displaying unadjusted association of physical activity levels by metabolic

equivalent task-minutes (MET-minutes) per week categories and incident heart failure in the
Cardiovascular Health Study (CHS)

Int J Cardiol. Author manuscript; available in PMC 2014 October 03.



Page 9

Patel et al.

100°0> (s09) 810 (909 0g0 (8'0%) €v0 (c1¥) 980 Buiniy Ajrep Jo Auanoe ejuawnsul
100°0> (e'0%) 900 (7'0¥) 80°0 (50%) GT0 (6'0%) 6£°0 Buinil Alrep jo Ananoy
swiajqoad oLreLIeD)
802°0 (%vT) g€ (%ST) 19T (%91) 0€C (%vT) L9 190UeD
100°0> (%TT) S92 (%eT) OvT (%¥T) 002 (%L1) 18 aseasip Areuow|nd 9AIINASYO JIUOIYD
100°0> (%05) 82zT (%T5) 85 (%€s) €22 (%€9) 90¢ SHLYMY
0L0°0 (%) 9T (%8) 06 (%8) 11T (%6) vv WelBo1pIea0y28 A UOROUNYSAp 01[0ISAS JBINOLIUBA Yo
T00°0 (%v) 16 (%) 2v (%5) 69 (%8) L€ wesboipaedonds|s Aq AydosiadAy Jeinotijusa Yya
8€0°0 (%2) ov (%2) LT (%2) 9t (%€) 9T uone||Lqy [eLy
100°0> (%€) 1L (%€) ¢ (%v) 59 (%6) zv »ohs
100°0> (%eT) 61 (%ST) S9T (%67) 22 (%22) 90T snyjjew saleqelq
100°0> (%¥S) ogeT (%65) 9£9 (%€9) €26 (%29) 92¢ uoIsusHadAH
100°0> (%eT) T2e (%vT) LvT (%91) TET (%02) 96 s1i03oad eulbuy
2€0'0 (%2) v81T (%8) v8 (%8) 22T (%TT1) 25 UONOJBJUI [BIPJEI0AW 1IN0y
100'0> (%91) €6 (%.T1) €8T (%67) 2.2 (%€2) 11T saseasip Leay Aleuoiod
swa|qoud [eaipaN
100°0> (T19) 0L TP 1L (T19 2L (e1P 2L BHwWw ‘aunssaid poojq dfjoiselq
100°0> (TzF) geT (TzF) 9T (zz¥) 8¢t (ez%) ovT BHWwW ‘aanssaid poojq 91101sAS
100°0> (¥ 9z 9 L (¥¥) 8¢ ¥ L2 2W/Bx ‘xapul ssew Apog
100°0> (%€L) 6621 (%89) €€ (%59) 2v6 (%29) Gee UD{s Usxd1y 1es JaAsN
L1T0 (9z¥) L1 (Lz¥) 81T (92¥) 81 (Te¥) 61 steak->joed ‘ayows
YET'0 (z9v) 9 (997) 92 (99¥) €2 (59¥) 02 oam Jad s)uLIp ‘|oyod|y
100°0> (%Tv) 2T0T (%.€) 1OV (%€e) L1y (%zg) L6T MGz< awodu]
100°0> (%9v) 0ETT (%vY) 5Ly (%0v) 225 (%8¢€) 981 100y2s yBiy ueyy sayBiy uoreanp3
100°0> (%6) G2¢ (%¥T) ¥ST (%S2) 8s¢ (%T2) €0T UedLISWY UBILY
100°0> (%95) G/€T (%96) 219 (%09) L8 (%59) 91¢ alewad
100°0> (5¥) €L (5¥) €L (9%) v (9¥) 6L s1eak ‘aby
puaayaesur]  (0lvg=u) (9801=U) (85v1=U) (68v=U)
Joj3njeA d 000T= 666-00S 6671 0

SeOM/SaINUI- LN Ul AHATOY [B91SAUd

(9%) u 10 (aS¥F) uesy

NIH-PA Author Manuscript

T alqel

sari0Ba1es Auanae [eaisAyd Ag sonsLisiorIeyd auljaseg

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Int J Cardiol. Author manuscript; available in PMC 2014 October 03.



Page 10

Patel et al.

UOIRIABD pJepuels ‘AS ‘sel 1uajeAInba o1jogelsw ‘1 JAl UOIBIAIGAY

1000 (917) 252 (69%) ave (z.%) 05¢ (68¥) 09¢ /0T N0 1913%eld
100°0> (e 1Yt (6T TYT  (ErTH6EET (8T 6°€T 71p/6 ‘uigojBowsH
100'0> (62%) 22t (82%) vt (62%) veT (ee¥) 621 % ‘11/A-10108§ uone|INBeod Wniss
100°0> (z99) 9t¢ (59%) oze (69F) T€E (vL7¥) L€€ Tp/Bwi ‘usbouriqid
100°0> (9t1zP zst  (LozH 19T (96cF) 68T (€°GeF) 88T Tw/ni ‘unnsur wniesg
100'0> (81¥) 0C Q1P T1C (6T1F) v'e (L2179 9¢ u/Bd ‘9-uninaaul WinIds
100°0> (em oy (089 vy (e'6¥) 9's (8L7) LS Tp/Bw ‘urelold dANORAI-D WINISS
100°0> 19 g5 (19 L5 (1% 85 (219 09 p/Bu ‘proe oL wnias

9.T0 (09 oY (0¥ oY (09 oV (0P or p/B ‘ulng|e wnias
100°0> (ze®) LoT (8e¥) 111 (ov¥) g11T (zv®) 911 Tp/Bw ‘as00n|6 winIas

7000 (Le0P ey (Le0P ey (6809 TV (ovod TY J/b3w ‘wnissejod wnies
100°0> (teov) 60 (607)S6'0  (Sr0F) 860 (97'0F) TO'T p/Bw ‘aulueald Wn1es
100°0> (82LF) LveT  (G28F) 0evT  (8'0/F) €TVT  (1'96%) L'2GT p/Bu ‘apriadA|BL wnies

7000 (8e¥) e1e (8e¥) 112 (ov¥) 112 (ev¥) 612 p/Bw ‘|04RIS3|0YD WIS

Sainseall \COE‘_OQmJ
100°0> (%.T1) Gev (%zz) sez (%z2) L1€ (%T1€) 6T SSaUIZZIP J1eISOYLO
100°0> (%2) L5 (%€) ve (%v) ¥5 (%2) ¢ I1ej Jusnbai4
100°0> (%02) 205 (%z2) LT (%92) L. (%T€) 05T 82Ue|eq JO Ss07
100°0> (A2 RN7 (evP gy (Lv®Ts (e'%) 09 21025 uolssaidsg
100°0> reF el reseLe (oev gLz (re¥) 8¢ 31005 UOITRUIIEX® B1EIS [eUaW Ul

100°0> (0zR v's (8'1F) L's w19 (TeF) 69 1 GT [em 0} sl L.
100°0> (99%) 95 (9v¥) 8¢ (ze9) 0z (oeP) et 99M 1se| pavi[em s3o0]g

puaay Jesul| (0Lg=u) (980T=U) (85¥T=U) (68=U)
oy anfen d 000T= 666-00S 667-T 0 (%) U 10 (QST) Ues

MooMySaINUIW- N Ul AIIARDY [edIsAUd

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Int J Cardiol. Author manuscript; available in PMC 2014 October 03.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Patel et al. Page 11

Table 2

Association of physical activity across MET-minutes/week categories with incident heart failure

Hazard ratio (95% confidence interval)

MET-minutes/week % (events/total)

Unadjusted Age-sex-race-adjusted Multivariable-ad justed*
0 26 (128/489) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 23(338/1458)  0.79 (0.64-0.97); p=0.022  0.87 (0.71-1.06); p=0.170  0.97 (0.79-1.20); p=0.807
500-999 20 (213/1086)  0.61 (0.49-0.75); p<0.001  0.68 (0.54-0.85): p=0.001  0.86 (0.69-1.08); p=0.201
>1000 19 (458/2470)  0.53 (0.44-0.65); p<0.001  0.60 (0.49-0.74); p<0.001  0.79 (0.64-0.97); p=0.026
P trend® <0.001 <0.001 <0.001 0.003

Abbreviation: MET, metabolic equivalent task

*

Adjusted with age, sex, race, education, income, alcohol, smoking, body mass index, coronary artery disease, acute myocardial infarction,
hypertension, diabetes, stroke, atrial fibrillation, left ventricular hypertrophy, left ventricular systolic dysfunction, systolic blood pressure, diastolic
blood pressure, depression score, Mini-mental state examination score, serum cholesterol, serum albumin, serum creatinine and serum C-reactive
protein

#Median value for each category: 0 = 0, 1-499 = 253.00, 500-999 = 729.50, 21000 = 2054.50
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Table 3

Association of physical activity across MET-minutes/week categories with other incident cardiovascular
events

MET-minutes/week % (events/total)

Hazard ratio (95% confidence interval)

Unadjusted Age-sex-race-adjusted  Multivariable-adjusted””

Acute myocardial infarction™ (n=5061)
0 15 (67/437) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 11 (146/1336)  0.63 (0.48-0.85): p=0.002  0.63 (0.47-0.85); p=0.002  0.68 (0.51-0.91); p=0.010
500-999 11(107/1002)  0.57 (0.42-0.78); p<0.001  0.56 (0.41-0.76); p<0.001  0.65 (0.47-0.89); p=0.007
>1000 12 (266/2286)  0.60 (0.46-0.78); p<0.001  0.58 (0.44-0.76); p<0.001  0.68 (0.51-0.91); p=0.008
P trend® 0.331 0.065 0.038 0.361

Angina pectoris* (n=4708)
0 22 (88/393) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 19 (230/1227)  0.75 (0.59-0.96); p=0.021  0.74 (0.58-0.95); p=0.017  0.79 (0.62-1.01); p=0.062
500-999 19 (176/939)  0.70 (0.54-0.91); p=0.007  0.68 (0.53-0.88); p=0.004  0.79 (0.61-1.03); p=0.079
>1000 19 (406/2149)  0.67 (0.54-0.85); p=0.001  0.66 (0.52-0.83); p<0.001  0.79 (0.62-1.01); p=0.056
P trend™ 0.347 0.018 0.013 0.459

Stroke” (n=5290)
0 19 (84/447) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 14 (188/1393)  0.64 (0.50-0.83): p=0.001  0.71 (0.55-0.92); p=0.011  0.76 (0.59-0.99): p=0.042
500-999 12 (127/1051)  0.53 (0.40-0.70); p<0.001  0.60 (0.46-0.80); p<0.001  0.68 (0.52-0.91); p=0.008
>1000 14 (323/2399)  0.56 (0.44-0.72): p<0.001  0.66 (0.52-0.85); p=0.001  0.75 (0.58-0.96); p=0.022
P trend 0.060 0.006 0.096 0.376

Abbreviation: MET, metabolic equivalent task

*
Exclude prevalent disease events

*

*
Adjusted with age, sex, race, education, income, alcohol, smoking, body mass index, coronary artery disease, acute myocardial infarction,

hypertension, diabetes, stroke, atrial fibrillation, left ventricular hypertrophy, left ventricular systolic dysfunction, systolic blood pressure, diastolic
blood pressure, depression score, Mini-mental state examination score, serum cholesterol, serum albumin, serum creatinine and serum C-reactive

protein

# .
Median value for each category: 0 = 0, 1-499 = 254.00, 500-999 = 725.45, >1000 = 2061.63

##Median value for each category: 0 = 0, 1-499 = 255.89, 500-999 = 729.73, =1000 = 2051.98

###Median value for each category: 0 = 0, 1-499 = 254.17, 500-999 = 724.50, =1000 = 2051.65
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Association of physical activity across MET-minutes/week categories with mortality

MET-minutes/week

% (events/total)

Hazard ratio (95% confidence interval)

Unadjusted Age-sex-race-adjusted Multivariable-ad justed*
All-cause mortality
0 59 (286/489) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 48 (703/1458)  0.73 (0.64-0.84); p<0.001  0.82 (0.71-0.94); p=0.005  0.89 (0.77-1.02): p=0.094
500-999 43 (471/1086)  0.60 (0.52-0.70); p<0.001  0.69 (0.59-0.80); p<0.001  0.79 (0.68-0.92); p=0.002
>1000 39 (966/2470)  0.50 (0.44-0.57); p<0.001  0.59 (0.51-0.67); p<0.001  0.67 (0.59-0.77); p<0.001
P trend® <0.001 <0.001 <0.001 <0.001
Cardiovascular mortality
0 28 (136/489) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 19 (270/1458)  0.59 (0.48-0.73); p<0.001  0.67 (0.54-0.82); p<0.001  0.76 (0.62-0.94); p=0.011
500-999 17 (181/1086)  0.49 (0.39-0.61); p<0.001  0.56 (0.45-0.70); p<0.001  0.72 (0.57-0.91); p=0.006
>1000 16 (390/2470)  0.43 (0.35-0.52): p<0.001  0.50 (0.41-0.61); p<0.001  0.65 (0.52-0.79); p<0.001
P trend <0.001 <0.001 <0.001 0.001
Non-cardiovascular mortality
0 31 (149/489) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1-499 29 (429/1458)  0.86 (0.71-1.03); p=0.099  0.96 (0.79-1.15); p=0.641  1.00 (0.83-1.21); p=0.984
500-999 27 (289/1086)  0.71 (0.58-0.86); p=0.001  0.81 (0.66-0.99); p=0.037  0.86 (0.70-1.06); p=0.149
>1000 23 (575/2470)  0.57 (0.48-0.68); p<0.001  0.67 (0.55-0.80): p<0.001  0.71 (0.59-0.86); p<0.001
P trend? <0.001 <0.001 <0.001 <0.001

Abbreviation: MET, metabolic equivalent task

*

Adjusted with age, sex, race, education, income, alcohol, smoking, body mass index, coronary artery disease, acute myocardial infarction,
hypertension, diabetes, stroke, atrial fibrillation, left ventricular hypertrophy, left ventricular systolic dysfunction, systolic blood pressure, diastolic
blood pressure, depression score, Mini-mental state examination score, serum cholesterol, serum albumin, serum creatinine and serum C-reactive

protein

#Median value for each category: 0 =0, 1-499 = 253.00, 500-999 = 729.50, 21000 = 2054.50
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