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Walking Speed in Patients With First Acute Myocardial Infarction 
Who Participated in a Supervised Cardiac Rehabilitation Program 
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Summary

This study aimed to evaluate the degree of reduction in walking speed in patients with acute myocardial infarction 
(AMI) compared to age-matched community-dwelling people and identify factors associated with walking speed. The 
subjects were 210 middle-aged and 188 elderly patients with a first AMI (AMI group) and 198 age-matched community-
dwelling people with no medical events (non-AMI group). We measured maximum walking speed in all subjects and 
collected clinical data, including that related to motor function, at the end of a supervised cardiac rehabilitation program 
in the AMI group. Data were analyzed based on age and sex. Walking speed in men and women in the middle-aged AMI 
subgroup decreased to 77.9% and 75.7% relative to that of the non-AMI subgroup matched by sex, respectively; walking 
speed in men and women in the elderly AMI subgroup decreased to 78.7% and 74.2% relative to that of the non-AMI 
subgroup matched by sex, respectively. Moreover, 6.4% of men and 23.8% of women in the middle-aged AMI subgroup, 
and 28.8% of men and 43.5% of women in the elderly AMI subgroup, had a slower walking speed compared to their re-
spective non-AMI groups, which may contribute to an increased risk for cardiovascular mortality. Stepwise multiple re-
gression analysis for motor function revealed that only leg strength in the middle-aged AMI subgroup, and both leg 
strength and standing balance in the elderly AMI subgroup, were associated with walking speed, regardless of sex after 
adjusting for clinical characteristics. These results suggest that evaluation and management of walking speed are neces-
sary in implementing effective disease management for patients with first AMI.   (Int Heart J 2012; 53: 347-352)
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Walking speed, or gait speed, is a parameter of grow-
ing interest for the clinical evaluation of prognosis 
after adverse health-related events such as falls, 

hospital admission, and difficulty performing physical activi-
ties of daily living (ADL) among community-dwelling peo-
ple.1-5) A recent prospective cohort study reported that a slower 
walking speed was strongly associated with cardiovascular 
mortality in a population of well-functioning elderly people.5) 
The Heart Failure and A Controlled Trial Investigating Out-
comes of Exercise TraiNing (HF-ACTION) showed that great-
er clinical benefits, such as reduced mortality or hospitaliza-
tion, were observed among patients with heart failure who 
adhered to a higher volume of exercise, which was calculated 
by multiplying exercise intensity by the time spent exercis-
ing.6,7) Patients with chronic heart failure in this trial participat-
ed in supervised exercise training, followed by a 3-month 
home-based exercise program. Walking speed, an indicator of 
exercise intensity, was closely related to the volume of exercise 
in HF-ACTION, as walking was the preferred physical activity 

at home that required no special exercise equipment. Further-
more, many studies have shown that walking ability, as reflect-
ed by maximum walking speed, is strongly associated with the 
total volume of physical ADL in community-dwelling peo-
ple.8,9) Accordingly, evaluation and management of walking 
speed may be necessary for implementing effective disease 
management and secondary prevention interventions for cardi-
ac patients. Despite this, only a few studies have examined 
walking speed among cardiac patients in the recovery phase. 
Ostir, et al10) reported that the degree of deterioration in lower 
extremity performance during hospitalization was approxi-
mately 5- to 8-fold higher in cardiac patients compared to 
well-functioning elderly people. Thus, decreased walking 
speed may persist in cardiac patients even in the recovery 
phase.

The aim of this study was to evaluate the degree of reduc-
tion in walking speed in patients with a first myocardial infarc-
tion (AMI) who participated in a supervised cardiac rehabilita-
tion program after coronary intervention, compared to age- and 
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sex-matched community-dwelling adults who presented with 
no medical conditions. In addition, factors associated with 
walking speed were identified based on clinical data, including 
motor function, obtained at the end of the supervised cardiac 
rehabilitation program.

Methods

Study population:   The study protocol was approved by the 
Ethics Committee of Kitasato University, and informed written 
consent was obtained from all participants after the study pro-
tocol was explained in detail. This study was conducted in ac-
cordance with the standards set forth by the latest revision of 
the Declaration of Helsinki. A consecutive series of 982 pa-
tients with AMI (age range, 40-79 years) who were admitted 
to the Cardiovascular Center of Kitasato University Hospital 
from March 2001 to October 2009 were recruited; these pa-
tients underwent percutaneous coronary intervention or coro-
nary artery bypass surgery following coronary angiography to 
detect significant coronary lesions, and fully participated in a 
supervised cardiac rehabilitation program during hospitaliza-
tion. Patients who were previously hospitalized for myocardial 
infarction or heart failure, who had uncontrolled arrhythmias, 
uncontrolled hypertension, chronic renal failure and had been 
on hemodialysis, peripheral artery disease, or diabetic retinop-
athy, who needed assistance with walking at hospital dis-
charge, who had other conditions that limited walking ability 
(eg, dementia, low vision or blindness, orthopedic abnormali-
ties, and paralysis due to stroke), were excluded from the 
study. Consequently, 210 middle-aged patients (178 men and 
32 women) and 188 elderly patients (134 men and 54 women) 
with a first AMI (AMI group) were eligible for inclusion in the 
study.

Community-dwelling adults (age range, 40-79 years) reg-
istered at a temporary employment agency in Kanagawa, Ja-
pan, who were able to walk independently without any assist-
ance or aid, had no history of cardiovascular disease, cerebrov-
ascular disease, neuromuscular disease, or fractures in the 
spine or lower limbs, were recruited as controls. The tempo-
rary employment agency is an organization established to pro-
vide work or volunteer activities. Given that some individuals 
registered at the agency might demonstrate a higher level of 
daily physical activity than average people, those who self-re-
ported that their physical activity levels were higher (eg, those 
who participated in regular or vigorous exercise or sports) 
were excluded from the study. Consequently, 87 middle-aged 
subjects (49 men and 38 women) and 111 elderly subjects (82 
men and 29 women) were enrolled as controls (non-AMI 
group).
Subject characteristics:   Age, sex, height, weight, and body 
mass index (BMI) were assessed for all subjects. In addition, 
the number of patients with coronary artery bypass graft sur-
gery (CABG), left ventricular ejection fraction (LVEF) by 
echocardiography, peak serum creatine kinase (CK), brain 
natriuretic peptide (BNP) at hospital admission, and duration 
of hospital stay were assessed using clinical records for the 
AMI group.
Assessment of walking speed in AMI and non-AMI groups:   
Maximum walking speed was measured twice while subjects 
walked a distance of 10 m at maximum speed without running. 

The highest value for the maximum walking speed, expressed 
in meters per minute, was recorded. The measurement of max-
imum walking speed for the AMI group was performed at the 
end of a supervised cardiac rehabilitation program.
Assessment of motor function in AMI and non-AMI groups:   
Leg strength and standing balance were evaluated in the AMI 
and non-AMI groups. Maximum voluntary isometric knee ex-
tensor strength was measured twice with a hand-held dy-
namometer (µTas MT-1; Anima, Tokyo) while subjects sat on 
a chair with the hip and knee flexed at 90 degrees. Leg strength 
was expressed as a percentage of body weight (%BW) by di-
viding the average value of the right and left maximum isomet-
ric leg strength by body weight.

Standing balance was evaluated with two balance indices: 
one-leg standing time and the postural stability index. One-leg 
standing time reflects the ability of subjects to maintain the 
center of pressure within the base of support of their body. The 
length of time that subjects can stand on one leg with their eyes 
open, while holding their hands on their waist without any aid 
or falling, was measured using a stopwatch. The measurement 
was stopped if subjects hopped, stepped, put the raised foot on 
the other foot or on the floor, or released their hands from the 
waist to balance. Subjects underwent a second trial if they 
were unable to stand on one leg for 60 seconds in the first trial. 
The postural stability index reflects the ability to shift the cent-
er of pressure in a desired direction as far as possible within 
the base of support, and hold the center of pressure at the far-
thest position in the desired direction without falling. A sta-
bilometer (gravicorder G-6100; Anima, Tokyo) was used to 
measure the postural stability index.11) At first, subjects were 
asked to stand on the stabilometer platform barefoot with a 
stance width of 10 cm with their eyes open and their arms re-
laxed at their sides (neutral position) for 10 seconds. Subjects 
were then instructed to shift the center of pressure in the ante-
rior, posterior, right, and left direction as far as possible, and 
hold the center of pressure at the farthest position in each di-
rection for 10 seconds without lifting their feet off the sta-
bilometer platform. The following equation was used: postural 
stability index = log {(area of stability limit + area of postural 
sway)/(area of postural sway)}. A low index score indicates 
poor standing balance.

Motor function measurements for the AMI group were 
performed at the end of a supervised cardiac rehabilitation pro-
gram.
Supervised cardiac rehabilitation program for the AMI group:   
The supervised cardiac rehabilitation program at the Cardio-
vascular Center of Kitasato University Hospital consists of two 
exercise stages. The first stage comprises basic activity train-
ing, such as sitting up in bed, sit-to-stand motions, self-care, 
and walking within the ward, which are usually started on the 
second day after AMI. After patients complete the first stage, 
they proceed to the second stage, which involves a progressive 
combined exercise, in which stretching, resistance, and aerobic 
training are performed according to the American College of 
Sports Medicine’s guidelines for exercise testing and prescrip-
tion12) and the Japanese Circulation Society’s guidelines for re-
habilitation in patients with cardiovascular disease (JCS 
2007).13) The cardiac rehabilitation exercise program is carried 
out for approximately 2 weeks during hospitalization unless 
the patient develops adverse symptoms or events after coro-
nary intervention.
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Statistical analysis:   Differences in subject characteristics (age, 
height, weight, and BMI), maximum walking speed, and mo-
tor function (leg strength and standing balance) between the 
AMI and non-AMI groups were assessed for significance us-
ing Student’s unpaired t-test; subjects were subdivided by age 
(middle-aged subjects, aged < 65 years; elderly subjects, aged 
≥ 65 years) and sex. Data on maximum walking speed for all 
subjects by age and sex were assigned using a histogram of 
speed intervals (10 m/minute). To compare the degree of re-
duction in walking speed between middle-aged and elderly pa-
tients, or between men and women, maximum walking speed 
was expressed for each AMI subgroup by age and sex as a per-
centage of the mean value for the non-AMI subgroup matched 
by age and sex.

Univariate and multivariate regression analyses were con-
ducted to identify factors associated with maximum walking 
speed in the AMI group. Correlations between age, BMI, 
LVEF, peak CK, BNP, duration of hospital stay, leg strength, 
one-leg standing time, index of postural stability, and maxi-
mum walking speed were analyzed in each AMI subgroup us-
ing Pearson’s correlation coefficients. Stepwise multiple re-
gression analysis was performed to identify independent 
factors associated with maximum walking speed using BMI, 
LVEF, BNP, duration of hospital stay, number of patients with 
CABG, leg strength, one-leg standing time, and index of pos-
tural stability in each AMI subgroup.

All analyses were performed using the Statistical Package 
for Social Sciences (SPSS version 12.0; SPSS, Chicago, IL, 
USA). P < 0.05 was considered statistically significant.

Results

Subject characteristics:   The background characteristics, max-
imum walking speed, and motor function in all subjects by age 
and sex are shown in Tables I and II. No differences in height, 
weight, and BMI were found between the AMI and non-AMI 

groups regardless of age and sex.
Walking speed:   Maximum walking speed in all AMI sub-
groups was significantly lower than that of non-AMI sub-
groups matched by age and sex (P < 0.01, respectively). The 
histograms of maximum walking speed by age and sex are 
shown in the Figure. The maximum walking speed in men and 
women in the middle-aged AMI subgroup decreased to 77.9% 
and 75.7%, respectively, relative to that of the non-AMI sub-
group matched by sex; maximum walking speed in men and 
women in the elderly AMI subgroup decreased to 78.7% and 
74.2%, respectively, relative to that of the non-AMI subgroup 
matched by sex.
Motor function:   In the middle-aged AMI subgroup, leg 
strength and the postural stability index in men were signifi-
cantly lower than those of non-AMI subgroups matched by 
age and sex (P < 0.01 and P < 0.05, respectively). Leg strength, 
one-leg standing time, and the postural stability index in wom-
en were significantly lower (P < 0.01, respectively). In the eld-
erly AMI subgroup, leg strength, one-leg standing time, and 
the postural stability index in men and women were signifi-
cantly lower than those of non-AMI subgroups matched by sex 
(P < 0.01, respectively).
Factors associated with maximum walking speed in the AMI 
group:   Correlation coefficients for subject characteristics, 
motor function, and maximum walking speed in the AMI 
group by age and sex are shown in Table III. In the middle-
aged AMI subgroup, the maximum walking speed in men was 
significantly correlated with the duration of hospital stay, leg 
strength, and one-leg standing time (P < 0.01, P < 0.01, and P 
< 0.05, respectively), and in women, with the duration of hos-
pital stay, BNP, and leg strength (P < 0.05, P < 0.05, and P < 
0.01, respectively). In the elderly AMI subgroup, the maxi-
mum walking speed in men was significantly correlated with 
the duration of hospital stay, BNP, leg strength, one-leg stand-
ing time, and the postural stability index (P < 0.01, P < 0.01, P 
< 0.01, P < 0.01, and P < 0.01, respectively), and in women, 
with height, leg strength, one-leg standing time, and the pos-

Table I.  Subject Characteristics, Walking Speed, and Motor Function in Men in AMI and Non-AMI Groups

Middle-aged Elderly
non-AMI group AMI group non-AMI group AMI group

Number of patients (n) 49 178 82 134
Age (years) 53.7 ± 7.0 53.7 ± 5.6 70.5 ± 3.8 70.8 ± 4.3
Height (cm) 168.7 ± 5.6 167.1 ± 6.0 162.4 ± 5.6 161.9 ± 6.1
Weight (kg) 67.8 ± 9.1 68.4 ± 9.6 62.1 ± 7.8 61.0 ± 10.3
BMI (kg/m2) 23.7 ± 2.9 24.5 ± 3.1 23.5 ± 2.6 23.2 ± 3.2
LVEF (%) 49.5 ± 11.2 50.1 ± 11.2
Peak CK (IU/L) 2881.4 ± 2248.9 2155.4 ± 2137.0
BNP (pg/mL) 75.3 ± 123.4 231.0 ± 293.9
Percentage of patients

CABG (%) 16.9 26.1
Diabetes mellitus (%) 53.9 34.6
Dyslipidemia (%) 86.5 49.3

Duration of hospital stay (days) 22.1 ± 10.0 25.4 ± 14.7
Maximum walking speed (m/minute) 145.4 ± 16.5 113.3 ± 17.1** 123.1 ± 20.2 96.9 ± 20.5††

Leg strength (%BW) 63.9 ± 16.7 56.3 ± 13.7** 60.2 ± 15.0 47.6 ± 13.4††

One-leg standing time (seconds) 58.2 ± 5.6 55.6 ± 12.6 48.3 ± 19.2 36.2 ± 23.8††

Postural stability index 1.73 ± 0.35 1.62 ± 0.31* 1.61 ± 0.30 1.22 ± 0.43††

Values are presented as mean ± SD. *P < 0.05 and **P < 0.01 versus middle-aged non-AMI group, ††P < 0.01 versus elderly non-AMI group. AMI indicates 
acute myocardial infarction; BMI, body mass index; LVEF, left ventricular ejection fraction; CK, creatine kinase; BNP, brain natriuretic peptide; CABG, 
coronary artery bypass graft; and BW, body weight.
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Table II.  Subject Characteristics, Walking Speed, and Motor Function in Women in AMI and Non-AMI groups

Middle-aged Elderly
non-AMI group AMI group non-AMI group AMI group

Number of patients (n) 38 32 29 54
Age (years) 55.8 ± 5.2 57.4 ± 4.7 69.6 ± 3.3 70.9 ± 3.6
Height (cm) 156.2 ± 5.5 153.8 ± 5.0 150.7 ± 4.5 150.8 ± 4.5
Weight (kg) 53.0 ± 7.7 56.3 ± 9.9 52.1 ± 5.5 52.7 ± 8.4
BMI (kg/m2) 21.7 ± 3.2 23.7 ± 3.8 23.0 ± 2.3 23.2 ± 3.4
LVEF (%) 50.4 ± 10.5 53.0 ± 13.4
Peak CK (IU/L) 1842.8 ± 1275.8 2261.9 ± 1779.2
BNP (pg/mL) 243.6 ± 358.6 200.3 ± 217.5
Percentage of patients

CABG (%) 11.5 20.4†

Diabetes mellitus (%) 34.6 42.6†

Dyslipidemia (%) 53.8 59.3
Duration of hospital stay (days) 23.4 ± 10.9 25.5 ± 9.3
Maximum walking speed (m/minute) 127.1 ± 13.8 96.3 ± 18.6** 112.7 ± 9.2 83.6 ± 13.3††

Leg strength (%BW) 54.6 ± 12.2 41.7 ± 11.6** 52.6 ± 9.7 35.3 ± 9.9††

One-leg standing time (seconds) 60.0 ± 0.0 41.9 ± 23.9** 50.8 ± 15.7 22.9 ± 19.4††

Postural stability index 1.86 ± 0.20 1.37 ± 0.30** 1.56 ± 0.31 0.95 ± 0.50††

Values are presented as mean ± SD. **P < 0.01 versus middle-aged non-AMI group, †P < 0.01 and ††P < 0.01 versus elderly non-AMI group. AMI indicates 
acute myocardial infarction; BMI, body mass index; LVEF, left ventricular ejection fraction; CK, creatine kinase; BNP, brain natriuretic peptide; CABG, 
coronary artery bypass graft; and BW, body weight.

Figure.  Histograms of maximum walking speed. Subjects walked a distance of 10 m at maximum speed without running. Maximum walking speed was 
calculated in meters per minute. Open and closed bars indicate AMI and non-AMI subgroups, respectively. A: Middle-aged men. B: Elderly men. C: Mid-
dle-aged women. D: Elderly women.

A

C

B

D
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tural stability index (P < 0.05, P < 0.05, P < 0.05, and P < 0.01, 
respectively).

Independent factors associated with maximum walking 
speed identified by stepwise multiple regression analysis in the 
AMI group are shown in Table IV. In the middle-aged AMI 
subgroup, the duration of hospital stay and leg strength were 
significant and independent factors associated with maximum 
walking speed in men (adjusted R2 = 0.287, P < 0.01), whereas 
leg strength was the only significant and independent factor as-
sociated with maximum walking speed in women (adjusted R2 
= 0.452, P < 0.01). In the elderly AMI subgroup, BNP, leg 
strength, and the postural stability index were significant and 
independent factors associated with maximum walking speed 
in men (adjusted R2 = 0.472, P < 0.01), whereas leg strength, 
one-leg standing time, and the postural stability index were 
significant and independent factors associated with maximum 
walking speed in women (adjusted R2 = 0.652, P < 0.01).

Discussion

The summary performance score consisting of scores for 
tests of repetitive chair stands, standing balance, and walking 
speed has been used to categorize community-dwelling people 
at risk for adverse events.14-17) The summary performance score 
strongly reflects changes in lower-extremity physical function 
during hospitalization in subjects who suffered an AMI, chron-
ic heart failure, and stroke.10,18) On the other hand, recent re-
ports demonstrated that walking speed alone could provide 
similar information on risk for adverse outcomes as does a 
more comprehensive summary measure of physical perform-
ance.3,4) Accordingly, walking speed is considered a quick, 
safe, inexpensive, and highly reliable parameter in routine clin-
ical practice for prognosis of the onset of adverse health-relat-
ed events.

We assessed the degree of reduction in walking speed in 
patients with AMI compared to well-functioning adults who 
presented with no medical events. Walking speed in AMI sub-

groups according to age and sex were significantly lower than 
age- and sex-matched non-AMI subgroups; walking speed in 
the AMI group decreased to approximately 70% relative to that 
of the non-AMI group regardless of age and sex. Subjects in-
cluded only those who had their first AMI and had not had any 
other conditions that limited walking ability, such as a stroke 
or orthopedic abnormality. Thus, our findings suggest that 
walking speed decreases occurred after AMI onset. Moreover, 
decreases in walking speed in patients with AMI might not im-
prove even after participation in the supervised cardiac 
rehabilitation program following coronary intervention.

A recent cohort study on walking speed reported that 
community-dwelling people with a slow walking speed (≤ 90 
m/minute for men and ≤ 81 m/minute for women) had an al-
most 3-fold higher risk for cardiovascular mortality compared 
to those with a fast walking speed (> 111 m/minute for men 
and > 90 m/minute for women).5) As shown in the histograms 
of the Figure, our results indicate that 6.4% of men and 23.8% 
of women in the middle-aged AMI subgroup, and 28.8% of 
men and 43.5% of women in the elderly AMI subgroup, had a 
walking speed slower than those reported in the previous co-
hort study; this was not the case in the non-AMI group. The 
recommended walking speed for crossing over the road at a 
signalized intersection is reported to be 1.0-1.2 m/second (60-
70 m/minute) for community-dwelling people.19,20) In this 
study, only 9.1% of men and 24.4% of women in the elderly 
AMI subgroup had a walking speed less than 70 m/minute. 
The main goals of cardiac rehabilitation are to reduce the risk 
of another cardiovascular event or worsening of existing cardi-
ovascular conditions, and to improve health-related quality of 
life and daily physical activity levels.13,21) Our results suggest 
that evaluation and management of walking speed are neces-
sary to implement effective disease management and second-

Table III.  Univariate Analysis of Subject Characteristics and Motor 
Function Associated With Maximum Walking Speed in The AMI Group

Pearson’s correlation coefficient
Middle-aged 

men
Middle-aged 

women
Elderly 

men
Elderly 
women

Height 0.04 0.13 0.21 0.44*

Weight 0.03 -0.09 0.06 0.20
BMI 0.03 -0.22 -0.04 -0.03
Duration of hos-

pital stay
-0.29** -0.48* -0.55** -0.24

Peak CK 0.07 -0.35 0.03 -0.23
LVEF 0.05 0.26 -0.15 -0.29
BNP -0.13 0.02* -0.34** 0.22
Leg strength 0.42** 0.68** 0.58** 0.35*

One-leg stand-
ing time

0.23* 0.42 0.54** 0.36*

Postural stability 
index

0.17 0.08 0.46** 0.63**

*P < 0.05, **P < 0.01. AMI indicates acute myocardial infarction; BMI, 
body mass index; CK, creatine kinase; LVEF, left ventricular ejection frac-
tion; and BNP, brain natriuretic peptide.

Table IV.  Multivariate Analysis of Subject Characteristics and Motor 
Function Associated With Maximum Walking Speed in The AMI Group

Unstandardized 
regression 
coefficient

Standardized 
regression 
coefficient

P

Middle-aged AMI subgroup
Men

Leg strength   0.66 0.43 < 0.01
Duration of hos-
pital stay

-0.69 -0.25 < 0.05

Women
Leg strength   1.30 0.71 < 0.01

Elderly AMI subgroup
Men

Leg strength   0.59 0.43 < 0.01
Postural stability 
index

16.36 0.35 < 0.01

BNP -0.01 -0.21 < 0.05
Women

Postural stability 
index

17.97 0.56 < 0.01

One-leg standing 
time

  0.35 0.44 < 0.01

Leg strength   0.69 0.44 < 0.01

AMI indicates acute myocardial infarction and BNP, brain natriuretic pep-
tide.
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ary prevention interventions for cardiac patients.
We assessed factors associated with walking speed in the 

AMI group by multiple regression analysis to develop an ef-
fective disease management program for cardiac patients. Al-
though motor function in the AMI subgroups according to age 
and sex were significantly lower than the age and sex matched 
non-AMI subgroups, the only motor function associated with 
walking speed in the middle-aged AMI subgroup was leg 
strength, whereas both leg strength and standing balance were 
associated with walking speed in the elderly AMI subgroup, 
regardless of sex after adjusting for clinical characteristics. The 
postural stability index, which reflects dynamic balance ability 
to shift the center of pressure as far as possible within the base 
of support of the body,11) was associated with walking speed in 
both men and women in the elderly AMI subgroup. Our results 
were in line with previous studies reporting an association be-
tween dynamic standing balance and maximum walking speed 
in elderly community-dwelling people.22-24) Thus, an improve-
ment in standing balance may be necessary for maintaining or 
increasing walking speed in elderly patients with AMI.

We instituted a progressive combined exercise program 
involving stretching, resistance, and aerobic training according 
to guidelines for patients with AMI. However, only a few 
guidelines are available on improving walking speed in elderly 
cardiac patients. A specific exercise regimen aimed at improv-
ing standing balance should thus be recommended in a formal 
cardiac rehabilitation program for elderly patients.
Study limitations:   This study has some limitations worth not-
ing. First, we could not precisely measure the degree of reduc-
tion in walking speed in patients with AMI because walking 
speed prior to AMI onset was not available. Further studies 
will be needed to investigate the daily level of physical activity 
prior to AMI onset given the difficulties of assessing walking 
speed prior to or just after onset. Second, this study had a 
cross-sectional design; therefore, future studies should investi-
gate changes in walking speed, physical function, and clinical 
characteristics in patients with AMI with a longitudinal study 
design.

References

	 1.	 Shinkai S, Watanabe S, Kumagai S, et al. Walking speed as a good 
predictor for the onset of functional dependence in a Japanese ru-
ral community population. Age Ageing 2000; 29: 441-6.

	 2.	 Ostir GV, Berges I, Kuo YF, et al. Assessing gait speed in acutely 
ill older patients admitted to an acute care for elders hospital unit. 
Arch Intern Med 2012; 172: 353-8.

	 3.	 Abellan van Kan G, Rolland Y, Andrieu S, et al. Gait speed at usu-
al pace as a predictor of adverse outcomes in community-dwelling 
older people an International Academy on Nutrition and Aging 
(IANA) Task Force. J Nutr Health Aging 2009; 13: 881-9. (Re-
view)

	 4.	 Montero-Odasso M, Schapira M, Soriano ER, et al. Gait velocity 
as a single predictor of adverse events in healthy seniors aged 75 
years and older. J Gerontol A Biol Sci Med Sci 2005; 60: 1304-9.

	 5.	 Dumurgier J, Elbaz A, Ducimetière P, Tavernier B, Alpérovitch A, 
Tzourio C. Slow walking speed and cardiovascular death in well 
functioning older adults: prospective cohort study. BMJ 2009; 
339: b4460.

	 6.	 Keteyian SJ, Miller NH, Ellis SJ, et al. A dose-response analysis 

of patients with Heart Failure enrolled in A Controlled Trial Inves-
tigating Outcome of Exercise Training (HF-ACTION). American 
College of Cardiology 2009.

	 7.	 O’Connor CM, Whellan DJ, Lee KL, et al. Efficacy and safety of 
exercise training in patients with chronic heart failure: HF-AC-
TION randomized controlled trial. JAMA 2009; 301: 1439-50.

	 8.	 Suzuki T, Yoshida H, Kim H, et al. Walking speed as a good pre-
dictor for maintenance of I-ADL among the rural community eld-
erly in Japan: A 5-year follow-up study from TMIG-LISA. Geriat-
rics & Gerontology International 2003; 3: S6-S14.

	 9.	 Kumahara H, Schutz Y, Ayabe M, et al. The use of uniaxial accel-
erometry for the assessment of physical-activity-related energy ex-
penditure: a validation study against whole-body indirect calorim-
etry. Br J Nutr 2004; 91: 235-43.

	 10.	 Ostir GV, Volpato S, Fried LP, et al. Reliability and sensitivity to 
change assessed for a summary measure of lower body function: 
results from the Women’s Health and Aging Study. J Clin Epide-
miol 2002; 55: 916-21.

	 11.	 Mochizuki H, Mineshima T. Reliability and validity of the index 
of postural stability using forceplates. J Jpn Phys Ther Assoc 
2000; 27: 199-203.

	 12.	 American College of Sports Medicine. ACSM’s guidelines for ex-
ercise testing and prescription. 7th ed. Baltimore Lippincott Wil-
liams & Wilkins, 2005.

	 13.	 The Japanese Circulation Society. Guidelines for rehabilitation in 
patients with cardiovascular disease (JCS 2007). Available at: 
http://www.j-circ.or.jp/guideline/index.htm. Accessed December 2, 
2007.

	 14.	 Guralnik JM, Simonsick EM, Ferrucci L, et al. A short physical 
performance battery assessing lower extremity function: associa-
tion with self-reported disability and prediction of mortality and 
nursing home admission. J Gerontol 1994; 49: M85-94.

	 15.	 Guralnik JM, Ferrucci L, Simonsick EM, Salive ME, Wallace RB. 
Lower-extremity function in persons over the age of 70 years as a 
predictor of subsequent disability. N Engl J Med 1995; 332: 556-
61.

	 16.	 Ostir GV, Markides KS, Black SA, Goodwin JS. Lower body 
functioning as a predictor of subsequent disability among older 
Mexican Americans. J Gerontol A Biol Sci Med Sci 1998; 53: 
M491-5.

	 17.	 Rolland Y, Lauwers-Cances V, Cesari M, Vellas B, Pahor M, 
Grandjean H. Physical performance measures as predictors of 
mortality in a cohort of community-dwelling older French women. 
Eur J Epidemiol 2006; 21: 113-22.

	 18.	 Penninx BW, Ferrucci L, Leveille SG, Rantanen T, Pahor M, 
Guralnik JM. Lower extremity performance in nondisabled older 
persons as a predictor of subsequent hospitalization. J Gerontol A 
Biol Sci Med Sci 2000; 55: M691-7.

	 19.	 Langlois JA, Keyl PM, Guralnik JM, Foley DJ, Marottori RA, 
Wallace RB. Characteristics of older pedestrians who have diffi-
culty crossing the street. Am J Public Health 1997; 87: 393-7.

	 20.	 Rantanen T, Guralnik JM, Izmirlian G, et al. Association of mus-
cle strength with maximum walking speed in disabled older wom-
en. Am J Phys Med Rehabil 1998; 77: 299-305.

	 21.	 Fletcher GF, Balady G, Froelicher VF, Hartley LH, Haskell WL, 
Pollock ML. Exercise standards. A statement for healthcare pro-
fessionals from the American Heart Association. Writing Group. 
Circulation 1995; 91: 580-615.

	 22.	 Tiedemann A, Sherrington C, Lord SR. Physiological and psycho-
logical predictors of walking speed in older community-dwelling 
people. Gerontology 2005; 51: 390-5.

	 23.	 Ringsberg K, Gerdhem P, Johansson J, Obrant KJ. Is there a rela-
tionship between balance, gait performance and muscular strength 
in 75-year-old women? Age Ageing 1999; 28: 289-93.

	 24.	 Rantanen T, Guralnik JM, Ferrucci L, et al. Coimpairments as 
predictors of severe walking disability in older women. J Am Geri-
atr Soc 2001; 49: 21-7.


