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Objective: The purpose of this study was to evaluate the use, statistical validity,
and sensitivity, of the two minute step test as predictor of aerobic capacity in
institutionalized elderly for neurological rehabilitation.

JSS College of Physiotherapy, Mysore,
Karnataka, India.

Method: An observational type study of 60 subjects between the age group of 60-
94 was carried out, the data analysis was done on the basis of normative values
calculated for each age group and we compared heart rate, oxygen saturation and
perceived exertion obtained during performance of 2 MST with those obtained
during the 6 MWT.
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Results: According to the age group, normal values of steps were correlated with Aerobic Capacity in Institutionalized Elderly
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Comparing 2 MST and 6 MWT in 60 subjects for validity, r=0.935 (P<0.0001).
They were statistically equivalent in heart rate (97 + 4 and 95 + 4 bpm), oxygen
saturation (97 £ 0.5 and 96 + 0.6%), rating of perceived exertion (13.6 + 0.4 and
12.4 +0.4), and blood pressure (130 +4/62 + 3 and 128 + 3/62 + 2 mmHg), (mean
+ SE, 2 MST and 6 MWT, respectively). Sensitivity of the 2 MST was high, based
both on the number of steps achieved by inpatients (37 + 13 steps, mean * SD),
and healthy subjects (54 + 18 steps) (P<0.001), Results suggest that two minute
step test has potential as one of the vital tool for aerobic and physical capacity in
elderly population which in turn could be a major indicator for the neurological
rehabilitation protocols.

Conclusion: Although the benefits of two-minutes step test as indicator for aerobic
and physical capacity in elderly looks promising, general guidelines for the clinical
use of two-minutes step test and its normative values is difficult to make. Future
research should explore the normative values for different populations, factors
affecting the use of two-minute step test, effects of two-minute step test alone on
various systems without in combination with other tests.
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Introduction flexibility, coordination, and endurance cannot be determined
using tools such as Barthel Index or Lawton scale. A key factor
General fitness often decreases with age but it is essential iy preserving mobility and independence in later vyears is

for quality of life. Therefore, it becomes essential to find out a  majntaining the fitness capacity (e.g., strength, endurance, agility,
method of evaluation of individual fitness level for appropriate  and balance) needed to perform normal everyday activities—to
exercise program [1]. Physical fitness parameters such as strength,  do simple housework, climb steps, lift and carry objects, get in
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and out of chairs or transportation vehicles, and walk far enough
in and around stores, buildings, and parking lots to do one’s own
shopping [2].

Currently there are various techniques used for elderly physical
and aerobic capacity in this study we have tried to explore the
potential usage of two-minute step test as indicator to measure
the aerobic and physical capacity. We believe that endurance is
important to assess in this population of older people without
current acute problems living in the community for 2 reasons: (1)
we believe there is a relationship between fatigue and the decline
of physical function and loss of independence which is commonly
seen in various neurological impairments and (2) we contend that
a relationship exists among endurance decline, health status, and
the of risk factors for neurological disorders.

The few studies published regarding threshold requirements
for independent living primarily have involved laboratory-based
measures, such as maximum oxygen uptake, peak oxygen
consumption, or maximum muscle torque measures that provide
important information for the scientific community but which
are not well understood or easily interpreted by most health
professionals, program leaders, or by older adults themselves
[3,4]. The two-minute step test provides critical information
regarding the response to exercise and the activity which is major
part of neurological assessment and rehabilitation, Among elderly
people with frailty, we suggest that an emphasis on identifying
the category of response (“deconditioned,” or “conditioned”)
provides more useful information about the person’s neurological
risks (and physiological safety) for loss of independence and
planning for rehabilitation than the person’s level of performance
(number of steps).

Field test of functional fitness for older adults—the Senior Fitness
Test (SFT; Rikli & Jones, 1999, 2001 in press) was the first attempt
to develop criterion standards for a comprehensive fitness test
battery for older adults [5,6], standards that address the key
physiological variables needed for independent functioning.
Although mobility and physical independence can be attained in
a variety of ways (through use of assistive technologies, public
transportation, etc.) and is influenced by multiple factors—
cognitive, psychosocial, physical, environmental, and financial.
From the Senior Fitness Test Battery two minute step test is used
in this research to find out the aerobic endurance and in turn
physical capacity in elderly staying at old age home.

The 6 MWT has also been used as an outcome measure for
patients participating in various rehabilitation programs but it
has serious limitations in this context. Although the 6 MWT is
currently advocated for evaluating functional exercise capacity
[7] in elderly population regardless of the setting, in reality it is
not feasible in most apartments, geriatric homes, and medical
offices because of its requirement for a hall that is 30 meters
long. This long-standing need for a practical, effective exercise
evaluation tool that is independent of the dimensions of physical
space takes on even more urgent importance with the new
health care mandate for improving both efficiency of, and access
to, home care.
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SFT which had been designed out of a need for simple, easy to use
tools to assess physical fitness in older adults, the SFT has proven
to be a valuable resource for health and fitness professionals
looking to obtain information about the physical status for older
adults, either for research purpose or for practical application.
Endurance in this population may indicate the physiological
capacity for participating in neurological rehabilitation and
provide some indication of the capacity of the older individual to
perform ADL.

By identifying the fitness category, Rikli and Jones developed
a comprehensive functional fitness test battery that included
normative performance standards based on a nation-wide study
of 7,183 older Americans aged 60-94 years [8-10]. Functional
fitness was defined as “having the physiologic capacity to perform
normal everyday activities safely and independently without
undue fatigue”. The SFT was called the Fullerton functional fitness
test when it was originally published with its supporting reliability
and validity documentation and normative standards.

Methods

The project was approved by college ethical committee and
geriatric home administration and the data were collected at
Little sisters of poor Mysore Department of elderly Neurological
Rehabilitation.

Participants

Subject participating in the study provided informed consent.
In patients who were participating in neurological rehabilitation
performed a 2 MST and 6 MWT as part of their routine
functional evaluation Healthy subjects were volunteers from the
rehabilitation staff, and families, and provided informed consent
[11,12]. Subjects with significant neuromuscular, cardiovascular
or skeletal impairment were excluded from testing.

Data collection

The following variables were collected: gender, age, diagnosis,
heart rate (HR), O, saturation (O, sat), systolic and diastolic blood
pressures), and rating of perceived exertion (RPE).

Procedures

With inpatients the two-minute step test and 6 MWT were done,
the order was randomized for each patient, inpatient data were
collected from chart reviews [13]. Patients performed the two-
minute step test and 6 MWT once; with a 30-minute rest period
between tests. The 6 MWT was performed in halfway adjacent
to gym and the two-minute step test was performed on a step
located in the rehabilitation gym, It consisted of stepping up and
down one -high step as rapidly as possible for 2 minutes. One
step=one bilateral step up + one bilateral step-down [14-16].
Prior to beginning a test, subjects stood quietly for 2 minutes
while HR, O, sat, BP, and RPE were recorded. The same variables
were assessed again immediately at test termination [17].

Prior to beginning the test, subjects were told:

“You are now going to do a 2-minute step test. You can hold the
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rail for balance, but do not pull yourself up while holding the rail.
You may get out of breath [18,19]. You are permitted to slow
down, stop or rest as necessary, but you should resume stepping
as soon as you are able.”

“As you are stepping up and down, you will be informed of the
time when there is 1 minute remaining, and when there are 15
seconds remaining. You will be encouraged to do your best. Please
do not talk during the test unless you have pain or dizziness.
When the 2 minutes are up, | will ask you to stop. Please stop
immediately.”

“Remember that the object is to step up and down as many times
as you can in 2 minutes, so remember to pace yourself.

Start stepping now!”

Data analysis

Validity of the 2 MST was determined by a Pearson correlation
analysis between number of steps attained during the 2 MST and
distance covered during the 6 MWT collected from a chart review
of subjects enrolled in inpatient neurological rehabilitation [20],
Physiologic response differences to the tests were evaluated using
t-test analysis on HR, O, sat, BPs, BPd, and RPE. The sensitivity
of the 2 MST was evaluated by comparing the number of steps
attained respectively by inpatients, and by healthy subjects.

Results

A total of 60 subjects (Table 1) were tested: 45 were inpatient
neurological rehabilitation patients, and 15 were healthy
volunteers. Validity was determined by comparing the basic data
generated by the 2 MST and 6 MWT performed by inpatients, and
by healthy subjects. The number of steps attained in the 2 MST
and the distance covered in the 6 MWT were highly correlated
(r=0.92, P<0.001) (Figure 1). There were no significant differences
between the 2 MST and the 6 MWT in perceived exertion, oxygen
saturation, or blood pressure (Table 2). Sensitivity of the 2 MST
was evaluated from the ability to distinguish between different
levels of function, compared the results from low-level subjects
(the 60 inpatients) and healthy subjects (the 15 volunteers).
Inpatients averaged 23.5 + 11.3 steps (mean * SD), compared to
66.4 + 16.1 steps in the healthy population. (Figure 1).

Discussion

The initial population that we tested comprised patients
discharged to inpatient neurological rehabilitation following
acute hospitalization. They were all low-level patients with
significant functional limitations. Our goal was a feasible test for
aerobic assessment and neurological rehabilitation with results
comparable to a known standard [21]. As shown in Table 2 peak
HR, O, saturation, and blood pressure response on the 2 MST
were similar to those obtained in this low-level patient group
with the 6 MWT. This similarity of physiologic variables was
corroborated by the similarity in perceived exertion score. These
values are similar to those observed in previous studies using the
6 MWT [22,23].

Results found in this study are similar to those in previous study
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Table 1 Population demographics (mean * SD).

Variables \| Age Height (cm) Weight (kg)
. Women 32 7718 145+7 64 + 13
Inpatients
Men 13 | 75+11 158+ 9 76 £ 11
Women 9 78 £12 147 £ 8 61+14
Healthy
Men 6 76 £9 157 +7.6 72 +11
e ™
120
100
80 === steps3
60 il steps2
40 =¢=steps
20
O -
inpatient healthy group
Figure 1 The 2 MST distinguishes between respective fitness
levels of low-level inpatients, and high-level healthy
subjects (mean + 96% Cl, P<0.001 between each group
as assessed by Tuckey’s post-test).
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Table 2 Maximum heart rate (HR), perceived exertion (RPE), oxygen
saturation (O, sat), Systolic blood pressure (BPsys) and diastolic blood
pressure (BPdias) attained during the 2MST and the 6MWT (mean * SD).

Variables 2MST 6MWT P-value
Heart Rate 100.4 +25.5 97.6 +25.0 <0.001
RPE 13.0+24 14.1+6.9 NS
0, Saturation 95.8+3.8 93.0+ NS
BP sys 130.6 + 24.5 130.4 + 25.2 NS
BPdias 62.1+12.0 63.2+11.0 NS

for the measure of physical capacity in elderly population, major
goal in this study was to observe 2 MST as predictor for the aerobic
capacity in elderly population with neurological rehabilitation, as
effective approaches to help older people maintain a healthy and
active life are urgently needed, as the elderly have twice as many
disabilities and four times as many physical limitations as people
less than 60 years of age [20].

Conceptually, functional fitness [6] represents the physical
capacity that is needed to undertake normal everyday activities,
independently and without the early onset of fatigue, If elderly
individuals do not take part in physically active lifestyles, they
expose themselves to the risk of their muscle mass and joint
motion reducing by 40% and 10%—-40%, depending on body part,
respectively, while loss of muscle strength (~¥30%) is related to a
decrease in muscle mass [10].

Whilst research is prevalent regarding the functioning of older
people generally, there are no published data regarding either
aerobic capacity indicators or test markers for neurological
rehabilitation of elderly people in Mysuru [8]. Like many cities,
Mysuru has seen an increase in the age of its population,
suggesting the need for this information. The rate of decrease
of maximal oxygen consumption (VO, ) [1] is not constant
throughout life, but has been shown to accelerate significantly
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with each decade [11]. This decline is greater in men than
women. Hawkins and Wiswell suggested that aerobic ability loss
is nearly 10% per decade, which is similar to the results for the
males in this study, whereas the women had almost identical
aerobic abilities after 2 MST AND 6 MWT.

Weiss et al. suggested the decrease in VO, _ after 60 years of
age was due to a drop in maximum cardiac output, as well as a
reduction in the arterial/venous oxygen difference, which further
limits their participation in various neurological rehabilitation
activities or exercises. Measure of 2 MST can act as a predictor
before planning the rehabilitation protocol [2] for the elderly
population in need of neurological rehabilitation. These
reductions in oxygen level difference take place more rapidly in
men than women, although sex differences tend to vanish in the
last decades of life [14].

Certain inherent factors such as patient sex, age, weight,
height, muscle function could potentially influence results [16]
and cannot be controlled for, Performance encouragement
and familiarity with the test have been shown to increase the
distance walked [17-23] using the 2 MST as an end point in an
interventional investigation would require performing the test
a minimum of two times prior to assessing the intervention or
using 2 MST as one of indicator for planning of neurological
rehabilitation protocols.

Several limitations in our study underline the need for further
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