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The effects of home-based stair and normal walking
exercises on lower extremity functional ability, fall risk
factors, and cardiovascular health risk factors in

middle-aged older women

Suh-Jung Kang*, Chang-Hyun Ahn

Department of Sport & Health Care, College of Art & Culture, Sangmyung University, Seoul, Korea

The purpose of this study was to exam 12 weeks of stair and normal
walking effects on lower extremity functional ability and cardiovascular
health risk factors in middle-aged older women. Twenty-four subjects
were assigned either to the stair walking group (SWG, 57.40+6.11
years, n=10) or the normal walking group (NWG, 57.28+ 16.83 years, n=
14). They performed exercises 3 times per week, 60 min per day for 12
weeks. Lower extremity functional ability (lower extremity muscular
strength, walking speed, active and static balance ability, and agility)
and cardiovascular health risk factors were compared by time and
groups using a two-way repeated analysis of variance and mean val-
ues were compared within group using paired ttest. As results, signifi-
cant time differences were found in lower extremity muscular strength,
walking speed and active balance; no time and group interactions were
found. Also, significant time differences were found in systolic blood

INTRODUCTION

Korea is now an aged society, and the country is expected to be-
come a super-aged society as the percentage of the elderly popula-
tion is predicted to reach 26% by 2026. Such an increase in the
old population has become a major social concern, as it can lead to
health issues caused by chronic diseases and the consequent rise in
medical expenses. It is natural that the human body becomes de-
crepit as a person ages; but as a result, we also see the deterioration
of physical functions and an increase in the population with
chronic diseases at the same time. Such chronic diseases are closely
related to exercise habits and lifestyle.

pressure, diastolic blood pressure, total cholesterol, triglycerides, fast-
ing glucose. Significant time and group interactions were found in body
fat. In addition, significant time differences within the groups were
found in lower extremity muscular strength, walking speed, active bal-
ance in SWG and NWG; systolic blood pressure in SWG; systolic blood
pressure, diastolic blood pressure, total cholesterol, triglycerides, and
fasting glucose in NWG. These results indicated that home-based stair
and normal walking exercises can be utilized to improve lower extremi-
ty functional ability and cardiovascular health risk factors in mid-
dle-aged and older women.

Keywords: Stain walking, Home-based exercise, Lower extremity func-
tional ability, Fall risk factors

Therefore, exercising is emphasized as a means of reducing
health issues in the old population, and accordingly, various exer-
cise programs are being used as part of an intervention strategy.
Practicing exercise can provide the old population with such ben-
efits such as delay in physiological changes caused by aging, opti-
mization of body structure to be fitted with aging, pursuit of cog-
nitive and psychological wellbeing, management of chronic dis-
eases, lowered risk of disability, and prolonged lifespan. Specifical-
ly, the guidelines on physical activity for the old population rec-
ommend doing moderate exercises that do not cause any orthope-
dic stress at the frequency of 3-5 times per week, for at least 30—
50 min per day, and for a total of 100 min per week. Such exercis-
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es include walking, underwater exercise, and stationary cycling
(American College of Sports Medicine, 2014). In particular, walk-
ing is a physical activity that many people can do in general; it is
highly accessible as people can easily enjoy walking and it also has
a positive impact on improving physical strength (Kang, 2014;
Murphy et al., 2007). Moreover, walking is easy and safe (Rafferty
et al., 2002), and it shows a high sustained rate of participation in
exercise (Hanson and Jones, 2015); therefore, it is one of the rep-
resentative exercise programs that can be used for promoting peo-
ple’s health.

The previous studies reported that moderate walking exercise
provides health benefits (Pate et al., 1995), it has a positive influ-
ence of cardiorespiratory fitness on patients with knee osteoarthri-
tis (Larose et al., 2013). After doing a brisk walking exercise for 6
months, sedentary and physically deconditioned women over 60
years old showed improvements in walking endurance ability (Blain
etal., 2017). Moreover, it was reported that regular walking activity
with weight control reduced the incidence rate of metabolic syn-
drome in elderly Koreans (Kim and Kim, 2018). Walking, in those
previous studies, was conducted on a flat-land outdoor environment,
and it was observed that the effects of doing a walking-style exer-
cise on a downhill road were also similar to those of walking on a
flat-land. For instance, walking on a downhill road has the effect
of enhancing the muscular strength of lower extremities (Gault et
al., 2013; Rodio and Fattorini, 2014). In addition, it has been re-
ported that a walking exercise like trekking, where uphill and
downhill walking is mixed, has the effect of improving cardiovas-
cular health and lower extremity muscular strength of obese old
women (Kang, 2014).

Exercising provides a variety of health benefits, but people do
not start or exercise for a long time due to environmental factors
such as accessibility or convenience related to exercise facilities or
spaces. Therefore, it is believed that home-based exercise can be
an alternative solution to this problem as people can exercise on
their own without the help of a professional instructor or use of
any special sports equipment. However, it has been also reported
that home-based exercise does not have any effect as people work-
out without an instructor or manager (Mediano et al., 2013).
Moreover, there has been a report that no effect was observed after
female participants, who were not obese, participated in moder-
ate-intensity home-based exercise to enhance physical strength
(Mediano et al., 2013). Recently, however, it was proved that
home-based walking exercise is effective for those with peripheral
vascular disease (Gardner et al., 2014); it was also known that
home-based resistive exercise can enhance muscular strength and
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functional ability of old people (Thiebaud et al., 2014).

In this regard, this study aims to apply stair walking and nor-
mal walking exercises to middle-aged older women with a higher
risk of cardiovascular disease, and then conduct comparative anal-
yses regarding how such exercises can affect lower extremity func-
tional ability, fall risk factors, and cardiovascular risk factors. The
results of this study can be used as scientific evidence to verify the
effect of stair walking that can be performed in people’s residential
areas and environments; results can also be used as basic data on
the effectiveness of home-based walking exercises that people can
do on their own without the help of professional sports trainer.

MATERIALS AND METHODS

Participants

The participants of this study were restricted to women with-
out any orthopedic problem in the context of walking as an exer-
cise, and who did not have experience in walking regularly for the
previous 6 months. They were randomly divided into the stair
walking group (SWG) and the normal walking group NWG).
At the beginning of the study, 11 people were recruited for SWG
and 15 for NWG, but one person dropped out midway from each
group, respectively, and therefore, the data of a total of 24 partici-
pants were used for the final analyses. Every participant signed a
written consent form to participate in the study, and their physi-
cal characteristics are presented in Table 1.

Exercise program
Stair walking program

To explain the details and methods of stair walking, the research-
er provided information on the exercise methods on the first day
of the pretest. For stair walking, participants were guided to use
the indoor stairs of the apartment building where they live or the
office building where they work. During the first month, the par-
ticipants repeated walking up and down the stairs for around fifth
floors, and from the second month, when the participants became
accustomed to stair walking, they repeated walking up and down

Table 1. Characteristics of subjects

Characteristic Age (yr) BMI (kg/m?)
SWG (n=10) 57.4+6.11 24544192
NWG (n=14) 57.28+16.83 24.76+4.18
Sig 0.984 0879

Values are presented as mean + standard deviation.
BMI, body mass index; SWG, stair walking group; NWG, normal walking group.
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the stairs for around tenth or more floors. The total period of exer-
cise was 12 weeks, and the exercise time per session was 60 min
in total, during which 10 min were assigned for warm-up and
cool-down, respectively; the walking exercise was carried out for
40 min. The participants were directed to control the speed of ex-
ercise on their own at the intensity level of “slightly challenging,”
which corresponds to RPE-11-14 of the Borg scale. Moreover, to
raise the exercise practicing rate of participants, exercise record
notebooks were distributed on the day of the pretest, so that they
could write down the date on which they do exercise and the start
and end time of exercise. The research assistant collected the in-
formation once a week from every participant on the phone, and
the exercise record notebooks were collected 12 weeks later.

Normal walking program

For normal walking, participants walked on walking trails in
their neighborhood or at any other place where they could walk.
As in the case of stair walking, the researcher provided informa-
tion on the exercise methods on the first day of the pretest to offer
guidance on the methods of normal walking, and exercise record
notebooks were distributed. For normal walking, participants uti-
lized pedestrian passages, parks, and walking trails in their neigh-
borhood, and the total period, intensity, frequency, and exercise
time per session were identical to those of stair walking. The
manner in which participants were exercising was monitored on

the phone as in the case of the SWG.

Measuring method

To analyze the effect of stair walking and normal walking on
the lower extremity functional ability, fall risk factors, and cardio-
vascular risk factors, the same examiner measured the measure-
ment variables under the same conditions before and after doing
the walking exercise.

Lower extremity functional ability and fall risk factors

To assess lower muscular strength, participants carried out “sit
and stand” and “squat against the wall” (Korea Sports Promotion
Foundation, 2012). In doing “sitting on a chair and standing up,”
a folding stool was used, and the participants were directed to sit
up straight on the center of the stool with their arms crossed in
front of their chest. Then with a start signal, the number of times
the participants repeated standing up and sitting on the chair for
30 sec was counted.

In doing “squat against the wall,” the participants leaned the
back against the wall with feet shoulder length apart; thereafter,
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they crossed their arms in front of their chest and bent knees at
the height of sitting on a chair. The time for which the partici-
pants could maintain that posture was measured. In both tests,
the participants did not speak while exercising to assess their ac-
curate physical ability.

Participants walked at an ordinary speed for 10 m in a straight
line in the gym, and they additionally walked for 5 m before and
after the measuring section, respectively, to prevent walking speed
from lowering at the beginning and the end part of walking.
Walking speed (sec/m) was calculated by dividing the time taken
to walk for a distance of 10 m by the distance walked (Shigematsu
and Okura, 20006).

To assess balance, the dynamic balance and static balance tests
were carried out. To test active balance, the participants carried
out “running to and from a target 3 m away and returning to the
chair” (Korea Sports Promotion Foundation, 2012). A cone-shaped
target was put 3 m away from the stool; thereafter, the participants
stood up as promptly as possible with the start signal, ran to and
from the target, and sat down on the stool again. The time it took
to do this and return to the stool once was measured, and the short-
er record was adopted after measuring the time twice.

To assess static balance, the participants did the “standing on a
single foot while closing eyes” task. The participants stood on a
single foot while lifting up the other foot and spreading their
arms wide to the side; the time they could maintain the balance
on a single foot with eyes closed was measured.

To assess agility, the participants carried out “lying down and
standing up.” The participants were ordered to lay down straight
on the mattress and then straightly stand up as promptly as possi-
ble. The number of times the participants could do this for 60 sec
was counted (Shigematsu and Okura, 2006).

Cardiovascular risk factors

Body fat percentage (%) was measured by using a body compo-
sition analyzer (JEUS 9.0, Seoul, Korea); body mass index was cal-
culated by using the measured height and weight of the partici-
pants. Waist circumference of the participants was measured as
the narrowest part of the body, at the height of the waist between
the ribs and the ilium, using a measuring tape. After the partici-
pants arrived and rested on a chair for at least 2 min to become re-
laxed, blood pressure was measured at the left upper arm by using
a mercury sphygmomanometer. To take blood, participants were
asked to keep the stomach empty for at least 12 hr by fasting from
9:00 p.m. on the previous day of the test, as well as restricting
physical activity at a moderate or intense level on the day of blood

https://doi.org/10.12965/jer.1938362.181



Kang SJ and Ahn CH e Home-based stair and normal walking exercises

J

collection. Twenty milliliters of blood was collected from the bra-
chial veins by a clinical laboratory expert using a disposable sy-
ringe. The collected blood was sent to and analyzed by a special-
ized blood analysis institution. From the blood lipids, total cho-
lesterol (TC), high-density lipoprotein cholesterol, low-density li-
poprotein cholesterol, triglycerides (TG), and fasting blood glu-
cose (fasting glucose) were analyzed.

Data analysis

The data collected in this study were analyzed by using the IBM
SPSS Statistics ver. 20.0 (IBM Co., Armonk, NY, USA) to calcu-
late the mean and standard deviation of the entire data. A two-way
repeated analysis of variance (ANOVA) was used to analyze the
differences in the measured items (lower extremity functional abil-
ity, fall risk factors, and cardiovascular risk factors) after carrying
out the two types of walking exercise (stair walking, normal walk-
ing) for 12 weeks, while a paired s-test was used to compare time
differences within the groups. The statistical significance level was
setat a=0.05.

RESULTS

Lower extremity functional ability and fall risk factors
Table 2 displays the mean and standard deviation of lower ex-
tremity functional ability and fall risk factors before and after par-
ticipating in walking exercises, and the comparative analysis re-
sults of the effect of exercise on these factors after exercising for 12

Table 2. Results of lower extremity functional fitness

weeks. According to the ANOVA results, among the lower ex-
tremity muscular strength, significant differences were observed
in sit and stand, squat against the wall, walking speed, and active
balance factor after comparing the significant time difference be-
fore and after exercise for both groups together; no item showed
significant time and group interaction effects. After carrying out
paired 7-test analyses of the time difference within the groups, sig-
nificant differences were observed in the factors of lower strength,
walking speed, active balance in SWG and NWG. Such results
imply that it is possible to improve lower extremity muscular
strength, walking speed, and balance by doing the two types of
walking exercise for 12 weeks. However, the time and group in-
teractions were not significant; this implies that there was no dif-
ference in the effect of exercise depending on the type of walking
exercise, stair walking or normal walking.

Cardiovascular risk factors

Table 3 shows the mean and standard deviation of cardiovascu-
lar risk factors before and after participating in walking exercises
and the comparative analysis results of the effect of exercise on
these factors after exercising for 12 weeks. According to the
ANOVA analysis results, significant differences were observed in
the factors of systolic blood pressure (SBP), diastolic blood pres-
sure (DBP), TC, TG, and fasting glucose after comparing the sig-
nificant time difference before and after exercise for both groups
together. Also, significant time and group interactions were ob-
served in body fat. After carrying out paired #-test analyses of the

Variable Group Pre Post T(Sig) Source [F Sig
Lower extremity muscular strength
Sit & stand (reps) SWG 11.10+1.59 15.50+4.32 -3.19(0.011%) T 15.941 0.001*
NWG 14.30+3.96 17.07+345 -2.374(0.035%) TG 0.825 0.374
Squat wall (reps) SWG 39.28+20.58 72.79+46.28 -2.249(0.051%) T 16.337 0.001*
NWG 39.34+30.73 105.0+68.54 -3.615(0.004%) TG 1.716 0.204
Walking speed (sec/m) SWG 756+0.31 565+0.95 5.604 (0.000%) T 58.990 0.000%
NWG 7.35+0.71 6.20+0.61 4.960(0.000%) TG 3634 0.070
Balance (sec)
Active balance SWG 7.57+1.05 6.06+0.97 6.504 (0.000%) T 12.869 0.002*
NWG 6.88+1.45 5.06+248 2.298(0.040%) TxG 0.106 0.748
Static balance SWG 17.14+15.98 19.76+15.04 -0.430(0.677) T 0.620 0.440
NWG 16.46+16.85 18.37+19.0 -0.979(0.347) TxG 0.015 0.903
Agility (reps) SWG 16.65+4.14 17.40+4.472 -1.256 (0.241) T 1.324 0.263
NWG 14.67+7.01 15.56+5.20 -0.145(0.887) TxG 0.009 0.924

Values are presented as mean + standard deviation.

SWG, stair walking group; NWG, normal walking group; Sit & stand, sitting on a chair and standing up; Squat wall, squat against the wall; T, time; G, group.

*P<0.05, statistically significant differences.
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Table 3. Results of cardiovascular health risk factors

Variable Group Pre Post T(Sig) Source £ Sig
Body fat (%) SWG 33.22+2.19 33.83+1.77 -2.781(0.021%) T 0.019 0.892
NWG 33.22+6.35 3250+5.58 1.103(0.292) =G 2982 0.009*
BMI (kg/m?) SWG 2454+1.92 24.86+1.68 -2.027(0.073) T 0.420 0.524
NWG 24.31+3.99 24.23+3.90 0.274(0.789) =G 1.190 0.288
WC (cm) SWG 81.92+9.02 81.92+7.59 -0.270(0.793) T 0.067 0.798
NWG 83.93+5.81 84.30+4.27 0.000(1.000) =G 0.067 0.798
SBP (mmHg) SWG 126.0+8.09 11751274 2.375(0.042%) T 9319 0.006*
NWG 142.30+17.27 12846+24.78 2.396(0.034%) =G 0.533 0473
DBP (mmHg) SWG 78.0+752 7250+824 2.181(0.057) T 11.616 0.003*
NWG 85.38+10.50 80.76+8.37 2.650(0.021%) =G 0.089 0.769
TC (mg/dL) SWG 209.60+34.93 195.50+34.68 2.025(0.074) T 11.036 0.003*
NWG 225.38+38.30 205.50+25.96 2.721(0.020%) =G 0.330 0.572
HDL-C (mg/dL) SWG 58.60+8.51 62.40+11.71 -2.246 (0.051) T 3.560 0.074
NWG 64.15+15.58 7041 +14.61 -1.226 (0.246) =G 0.044 0.836
LDL-C (mg/dL) SWG 125.90+32.92 121.90+32.37 0.548(0.597) T 2.278 0.147
NWG 133.46+37.78 122.41+26.23 1.671(0.123) =G 0.445 0513
TG (mg/dL) SWG 1495+52.23 1250+31.55 2.069(0.068) T 1754 0.011*
NWG 148.0+57.96 97.16+44.23 2.197/(0.050%) T=G 0671 0422
Fasting glucose (mg/dL) SWG 93.3+13.52 88.90+12.36 1.848(0.098) T 9.440 0.006*
NWG 99.07 +5.51 94.0+8.40 2.533(0.028*) T=G 0.149 0.703

Values are presented as mean + standard deviation.

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP. diastolic blood pressure; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol;
LDL-C, low-density lipoprotein cholesterol; TG, triglyceride; SWG, stair walking group; NWG, normal walking group; T, time; G, group.

*P<0.05, statistically significant differences.

time difference within the groups, significant differences were ob-
served in the factors of body fat, SBP in SWG; SBP, DBP, TC,
TG, fasting glucose in NWG. Such results suggest that it is pos-
sible to improve body fat, SBP, DBP, TC, TG, and fasting glucose
by performing the two types of walking exercise for 12 weeks.
More specifically, it also means that stair walking can improve
body fat percentage and SBP, while normal walking can improve
the factors of SBP, DBP, TC, TG, and fasting glucose. However,
the time and group interactions were found only in body fat; this
implies that 12 weeks of walking exercise can result in positive ef-
fects but the effect of exercise depending on the type of walking
exercise, stair walking or normal walking is minimal.

DISCUSSION

The purpose of this study was to analyze the impact of two
types of a home-based walking exercise program on the lower ex-
tremity functional ability, fall risk factors, and cardiovascular risk
factors of middle-aged older women; the discussion on the major
results are as follows.

First, among the lower extremity functional ability, significant
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time differences were observed in lower extremity muscular strength,
walking speed, and active balance for both groups. However, the
effect of the time and group interactions was not significant. In
other words, regularly doing the two types of walking exercise for
12 weeks could be considered as an effective exercise program to
improve lower extremity functional ability, walking speed, and
balance, but it means that there was no difference in the effect de-
pending on the type of walking exercise. Such results show a sim-
ilar trend to the results of a review study (Thiebaud et al., 2014)
that analyzed the effect of home-based resistive exercises on the el-
derly. This study has its limitations, as it did not measure muscle
mass to analyze the effect on lower extremity functional ability and
fall risk factors. Based on the results of a previous study (Newman
et al., 2006) that the level of muscular strength can be enhanced even
without any change in muscle mass, the enhanced lower extremi-
ty muscular strength observed in this study can be regarded as a
significant outcome. Moreover, considering the fact that the dete-
rioration of muscular strength (Newman et al., 2006) and the de-
terioration of lower extremity muscular endurance (Manini et al.,
2007) are the predictors of mortality risk, it can be said that stair
walking and normal walking have significance in relation to the

https://doi.org/10.12965/jer.1938362.181



Kang SJ and Ahn CH e Home-based stair and normal walking exercises

J

disability adjusted life expectancy.

As for walking speed, a significant time difference was observed
in both groups, and there was no difference in the effect depend-
ing on the type of exercise program. Such a result provides very
important implications. It was recently reported that slower walk-
ing speed is an important sign that one’s health condition deterio-
rates along with aging and disease (Studenski, 2009), and slower
walking speed is significantly related to cognitive function and
the risk of dementia (Quan et al., 2017). Moreover, walking speed
is an independent factor that predicts the starting point of deteri-
oration in the ability of the instrumental activity of daily living
(Makizako et al., 2015). It is also a very important physical ability,
which is related to the disability and fall frequency of elderly peo-
ple (Nourhashémi et al., 2001). In general, slower walking speed
is a commonly observed symptom that can be accompanied by
decreasing muscular strength of elderly people, and as a result, it
can be said to be a major factor that undermines the functional in-
dependence of an individual person. Mobility, related to walking,
is another major factor that is related with quality of life and func-
tional independence, and it has been reported that 35% of dis-
abled people in the United States are affected by mobility-related
concerns (Courtney-Long et al., 2015). Therefore, this study pre-
sented the likelihood of lowering health risks for middle-aged and
elderly women by doing home-based exercises using stairs, with-
out visiting any special exercise facilities or without the help of
professional exercise instructor.

Second, among the cardiovascular risk factors, body fat percent-
age, SBP, DBP, TC, TG, and fasting glucose showed a significant
time difference within the groups, and significant interaction was
observed in body fat. Such a result also shows that the two types
of walking exercise are effective in addressing cardiovascular
health risks. In this study, it was observed that stair walking was
more effective in controlling obesity than normal walking, be-
cause in the case of body fat percentage, there was a significant
time difference only in the SWG. This study did not measure the
energy consumption during the two types of walking exercise,
and the participants controlled the intensity of exercise on their
own by rating perceived exertion on the Borg scale. It seems that
body fat percentage showed a significant decrease only in the
SWG because going up and down the stairs probably caused the
participants to consume mote energy.

Obesity negatively affects the health-related quality of life
(HRQoL; Kolotkin et al., 2001), and the reduction of body com-
position factors has importance as it can improve HRQoL, physi-
cal function, general health, vitality, and mental health (Fontaine
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et al., 1999). More importantly, the dectease in body composition
lowers the risk of obesity-related complications such as high blood
pressure, cardiovascular diseases, vessel diseases, and type II diabe-
tes, so it can be said that the effect of stair walking exercise has a
very important meaning.

Blood pressure and blood lipids are among cardiovascular risk
factors. In this study, SBP showed a significant difference in both
groups, while DBP showed a significant difference in the NWG.
High blood pressure is a major risk factor of cardiovascular disease
(Egan et al., 2010), and by lowering SBP by 2 mmHg, the death
rate from stroke and ischemic heart disease can be lowered by
10% and 7%, respectively (Lewington et al., 2002). Therefore,
this study presented very important implications in the sense that
even microscopic changes can be evaluated as valuable clinical
changes. Along with high blood pressure, type II diabetes is a ma-
jor disease that can develop into cardiovascular disease (Joseph and
Golden, 2014). Patients with type II diabetes have a shorter life
expectancy than healthy people, and in this case, the risk of car-
diovascular disease and death rate from any cause of death are 24
times higher (Rao Kondapally Seshasai et al., 2011; Sattar, 2013).
With regard to this, according to the results of a recently com-
pleted study, the results of a 10-year follow-up study of 1,198 pa-
tients with type II diabetes showed that the risk of death rate
from any cause of death was most affected by fasting glucose and
high blood pressure (Afsharian et al., 2016). The risk of cardiovas-
cular disease was most affected by levels of fasting glucose. The
results of a meta-analysis conducted by compiling and analyzing
the previous studies on the effect of walking exercise to improve
the aforementioned factors showed that walking exercise could
positively affect aerobic fitness, including blood pressure and
blood lipids components, and blood pressure and body fat per-
centage (Murphy et al., 2007; Murtagh et al., 2015). According
to the results of the present study, the effect on body fat percent-
age or SBP was observed in the SWG, while an improvement in
blood lipids and fasting glucose was mainly observed in the
NWG. Therefore, the results of this study can be used as support-
ing data for the intervention strategy to instruct people to use the
appropriate type of walking exercise in consideration of health is-
sues of an individual person.

Third, people do not feel any financial burden with a home-based
exercise program, and the program has the merit of convenience
because people can work out without the help of professional ex-
ercise instructors (McDermott and Polonsky, 2016). Moreover,
there is no issue of availability of exercise coaching depending on
whether it is covered by the national insurance or not, and there is
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no case where people cannot work out as they feel emotional pres-
sure to go to a sports facility (Harwood et al., 2016). This study
provided general education before starting the home-based exer-
cise program so that participants could exercise on their own and
also conducted monitoring via the phone to help people keep ex-
ercising. As a result, the two types of walking exercise showed
positive results. This shows that a home-based walking exercise
can be used as an effective exercise method of health management
for those who cannot work out with a professional exercise instruc-
tor. In conclusion, this study demonstrated that a 12-week home-
based regular stair climbing and flat ground normal walking ex-
ercise without an instructor provided improvements in lower ex-
tremities functional fitness, fall risk factors, and cardiorespiratory
risk factors. However, these effects were not different by walking
modes. These findings suggest that middle-aged older women
may consider home-based stair climbing and walking to prevent
age-related chronic diseases and improve HRQoL.

This study has the following limitations: First, as it was hard to
recruit a sufficient number of participants, statistical significance
in some factors of measurement items was not obtained. Therefore,
ex-post facto research needs to be conducted based on the results
of this study with more participants for further in-depth study.
Second, the average age of participants in both groups was in the
late 50s. Therefore, the possibility that the measurement results
were overestimated could not be completely ruled out because this
study used measuring methods developed for the elderly to assess
lower extremity functional ability and fall risk factors. Third, a
control group to analyze the effect of walking exercise was not con-
stituted; therefore, this study was restricted to the analysis of the
difference between stair walking and normal walking.

If future research uses tools such as a pedometer or a physical
activity meter to present specific guidelines on stair walking exer-
cise for the elderly based on the results of this study, more specific
guidelines can be presented regarding the recommended intensity
and level of stair walking exercise. Moreover, it would be very
meaningful to study the effect of various types of home-based
walking exercises on cognitive functioning of the elderly, based on
the results of previous studies that older people in Korea show a
higher participation rate in walking exercise and that such exer-
cise is effective in improving cognitive function.
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