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ABSTRACT | INTRODUCTION: To find the reference values
for the 30-second sit-to-stand test and study the correlation
of anthropometric measures with the test in the community-
dwelling geriatric Indian population. MATERIAL AND
METHODS: 136 individuals aged >60 years were recruited
in this cross-sectional observational study. The study was
conducted in India. After the initial screening, anthropometric
measurements were recorded. Then, the 30-second sit-to-
stand test was conducted. RESULTS: Normal decade-wise
valuesforthetestwerereportedtobe(mean+SD): 60-70years
(10.2+3.6), 71-80 years (9.5+3.4), and 81-90 years (8.5+5.2).
Age, height, waist circumference, and hip circumference
were significantly associated with the 30-second sit-to-stand
test values. CONCLUSION: Normal values for the test in the
community-dwelling geriatric population were reported to
be mean + SD 10.0£3.7. Anthropometric factors should be
taken into consideration when performing the 30-second sit-
to-stand test in clinical settings.
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RESUMO | INTRODUGAO: Encontrar os valores de referén-
cia para o teste de sentar e levantar de 30 segundos e estu-
dar a correlagdo das medidas antropométricas com o teste
na populacdo indiana geriatrica residente na comunidade.
MATERIAL E METODOS: 136 individuos com idade >60 anos
foram recrutados neste estudo transversal e observacio-
nal. O estudo foi realizado na india. Apés a triagem inicial,
as medidas antropométricas foram registradas. Em seguida,
foi realizado o teste de sentar e levantar de 30 segundos.
RESULTADOS: Os valores normais da década para o teste
foram relatados como (média+DP): 60-70 anos (10,2+3,6), 71-
80 anos (9,5+3,4) e 81-90 anos (8,5+5,2). Idade, altura, circun-
feréncia da cintura e circunferéncia do quadril foram signifi-
cativamente associadas aos valores do teste. CONCLUSAO:
Os valores normais para o teste de sentar e levantar de 30
segundos para a populacdo geriatrica da comunidade foram
relatados como média + DP 10,0 £ 3,7. Os fatores antropomé-
tricos devem ser levados em consideracdo ao realizar o teste
de sentar e levantar de 30 segundos em ambientes clinicos.

PALAVRAS-CHAVE: indice de massa corporal. Geridtrico.
Teste de sentar e levantar.
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Introduction

The occurrence of health conditions has accelerated
over time in the geriatric population. The provision
of health care for this population has always been
an essential element for emerging nations. Ageing is
impacted by both physical and psychological factors.
Decreased walking speed, muscle weakness, difficulty
getting up from a chair, etc., are some of the factors
affecting function in geriatrics.!

Physiological impairments arise with advancing age,
especially affecting the lower limbs. This affects their
ability to perform basic tasks like standing up from a
seated position, climbing stairs, and walking.?

To quantify the strength of muscles of the lower
extremity, activation of muscles like quadriceps
femoris, flexors and extensors of the hip, ankle plantar
flexors are required. The sit-to-stand performance
test is extensively used for assessing lower-extremity
function, strength, and balance control in geriatrics.**

Several variations of the sit-to-stand test exist,
including the five-repetitions sit-to-stand test,
10-repetitions, or the 30-second sit-to-stand test.2
“30-second sit-to-stand test” is a time-based test.” The
test evolved to overpower the floor effect of 5 or 10
repetition sit-to-stand test.>®

The 30-second sit-to-stand test reflects daily activities
that require the usage of lower limb muscles.t The
participants have to give their maximal efforts
within 30-second, and the number of sit-to-stands
is counted manually within this time.? This test is
reported to be feasible in the community living ad
hospitalized geriatric population.”2 The 30-second
sit-to-stand test has also been used to evaluate
functional fitness levels and for rehabilitation.
This test has been performed in various health
conditions like knee replacements, COPD (Chronic
Obstructive Pulmonary Disease), and rehabilitation
programs, etc.? Researchers have investigated the
applicability of the test in different populations,
testing the validity, and reliability, thus, establishing
reference values to interpret the test results.>>210

Reference norms in the absence of pathology
allow the magnitude of an individual's functional
limitation to be quantified. Ethnic and geographic
variations have been reported as some of the
factors affecting the physical test performance.*2
Anthropometric characteristics of subjects may
also differ, as Asians have lower BMI (body mass
index) but a higher percentage of body fat than
Caucasians.’®> An association between lower limb
strength and sit-to-stand test performance exists,
however, others researchers have demonstrated
that sit-to-stand test performance is dependent on
other factors as well.*#1>

Anthropometric measures such as height and body
stature have been studied in relation to the sit-to-
stand test.? To evaluate the prognosis of acute and
chronic diseases and for the guidance of medical
interventions, anthropometrics are good indicators in
geriatrics. A study on the five-repetition sit-to-stand
test has reported that age, body weight, and stature
also influence the test performance and should be
considered when interpreting it.2

There is a scarcity of literature on the reference
norms for sit-to-stand tests for Indian individuals.
Additionally, much of the research on the 30-second
sit-to-stand test had just focused on reference
values#>21%, and has not accounted for the possible
contribution of anthropometric factors such as
body weight, height, waist, and hip circumference
influencing the test result. Thus, the present study
aimed to measure the 30-second sit-to-stand normal
values and to study the correlation of anthropometric
measures with the test in the community-dwelling
geriatric Indian population.

Materials and Methods

A total of 136 asymptomatic community-dwelling
geriatric participants volunteered to participate in
this cross-sectional study. The study was approved
by the ethics committee of the institute MM Institute
of Medical Science and Research with the number
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IEC 11 and was conducted in accordance with the
Declaration of Helsinki (Revised 2013) and National
Ethical Guidelines for Biomedical and Health Research
involving human participants’ guidelines laid by the
Indian Council of Medical Research (2017).

The sample size for this correlational study
was calculated by using the G power software
version 3.1.97, in which the level of significance
was set as 5% to 90% power of study with the
coefficient of determination considered as 0.076.2
The minimum required sample size was 133. We
recruited 136 participants by purposive sampling
method. The sample was selected from among
individuals accompanying patients, those visiting the
institute and the hospital, and nearby community
dwellings. Participants aged > 60 years were included.
The age of the participants was confirmed by their
identity cards. All were non-smokers, and none were
involved in any form of sports activity. Participants
included were asymptomatic Indian geriatric adults
of male and female gender with normal health
status, defined as being asymptomatic with stable
vitals, lifetime non-smokers and absence of any acute
disease in 6 weeks preceding the study, walking
independently without any assistive device and
were able to stand from the chair without using any
external support.

Exclusion criteria were: any recent surgeries during
the last six months, any use of medications or
documented conditions that may affect the study
outcomes such as cardiovascular, musculoskeletal,
neurological, metabolic, or impaired sensation,
systolic blood pressure < 100 mmHg and > 139
mmHg and diastolic blood pressure < 60mmHg
and > 89 mmHg, resting heart rate < 60 bpm and
>100bpm, and participants who are unable to follow
the commands or instructions properly.

The participants’ systolic and diastolic blood pressure
(Digital Sphygmomanometer, Omron HEM-71211J,
India) were recorded. Use of medication, smoking
habits and physical activities, history of diabetes
mellitus, stroke, cardiac disorder, or history of heart,
lung, or any surgery were self-reported.

The participants who fulfilled the selection criteria
of the study and were willing to participate were
selected. All the participants provided written
informed consent regarding the study. The individuals
were explained about the test procedures in the
language that was best understood by them (Hindi/
English or Punjabi). The demographic details, history,
practice demonstration, and basic information of
the test were well shown to the participants for
a better understanding of the procedure and to
ensure its proper form on the first day of enrolment.
Instructions were also given prior to the test to wear
comfortable clothing, and no consumption of meals
should be taken 2 hours before the test.

Onthe second day, anthropometric measures: height,
weight, hip circumference, waist circumference,
waist-to-hip ratio, and BMI were measured. For height
measurement, individuals were asked to remove
shoes and the distance from the bottom of their feet
to the top of their heads was taken as the reference.
The participants were asked to stand with buttocks,
scapula, and heels resting against the wall, the neck
was held in the natural non-stretched position, and
the heels were touching each other, standing in an
erect position. For measuring body weight, individuals
were asked to remove the shoes and heavy clothing
prior to weighing, and the weight was taken in
kilograms (kg). Body weight was recorded using a
beam balance scale ((Equinox EQ-EQ-9400, India) that
was calibrated every month, and BMI was calculated
using the formula weight (kg) / height? (m2).

The waist and hip circumference were measured
using the non-elastic, flexible measuring tape.’® The
individuals were asked to stand with arms resting by
the sides and feet together. The waist circumference
was measured by passing the measuring tape through
the midway between the lowest costal margin at the
mid-clavicle line and the anterior superior iliac spine at
the end of normal expiration. The measurement of hip
circumference was conducted standing up straight and
wrapping atape measure around the level of the widest
part of the hip, at the level of the greater trochanter.
Then, the waist-hip ratio (WHR) was calculated (WHR=
Waist circumference/ hip circumference).
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30-second sit-to-stand test procedure

On the second day, the 30-second sit-to-stand test was performed using a chair with a height of 42 cm.2 The chair
was stabilized against the wall during the performance to ensure stability and safety and to prevent the chair from
moving during the performance. As instructed on the first day, likewise, the test began with participants sitting
on the chair with their backs in an upright position. The feet were kept approximately shoulder width apart and
placed on the floor by the angle forming that is slightly back from the knees.

The test commenced with the assessor instructing the participant to look straight forward and then rise from
the chair, keeping the body erect after the “1,2,3, go” command in the language best understood by them
(Hindi/English/ Punjabi), on their own preferred speed with arms folding across their chest, then retaining back
to the initial sitting position. There were two trials with similar ambient conditions using the same chair. The
participants were encouraged to achieve as many full stands and sit as possible within a time of 30-second.
The participants were given the instruction to be fully seated after each stand. While performing the test, the
examiner supervised the individual's performance to ensure its proper form and silently counted the completion
of each of the correct stands.

The best value from the two trials of the test was considered. The correctly performed stands were considered,
and the values of the test were noted. All tests were conducted by the same assessor between 9:00 am and 1:00
pm to avoid intra-day variability.

Statistical analyses

Statistical analyses were performed using SPSS software, version 16 (Statistical Package for the Social Sciences Inc.,
Chicago, IL, USA). The data were normally distributed as assessed by the Kolmogorov-Smirnov test. Correlations
were estimated using Pearson’s coefficient of correlation for parametric data. Comparisons between male and
female 30-second sit-to-stand test values were made by independent t-test. Stepwise multiple regression analysis
was used to develop the reference equation for the 30-second sit-to-stand test in community-dwelling geriatric
Indian population. P < 0.05 was considered significant.

Results

All the enrolled participants (N=136) completed the test, and there were no dropouts. The study flowchart is
shown in Figure 1. The characteristics of the study population and correlations are summarised in Table 1.
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Table 1. Participant characteristics and correlates of 30-second sit-to-stand test values

Figure 1. Study flowchart

Assessed for enrollment

{n=263)

Fulfilled selection criteria

{n=136)

Enrolled (n=136)

|

Analysis (n=136)

Excluded (n=133)
History of fall (n=32)
Denied performing the
test (n=37)

Smoking history (n=31})
Hypertension, diabetes
mellitus, or other
medical fsurgical
condition (n=33})

Characteristics Mean +SD r P

Age (years) 67.98 6.98 -0.216 0.012*
Ht (metres) 1.65 0.1 -0.170 0.048*
Wt (kilograms) 70.28 15.39 -0.116 0.178
BMI (kg/m?) 25.73 4.60 -0.051 0.557
WC (centimetre) 98.60 14.22 -0.195 0.023*
HC (centimetre) 1.05 12.16 -0.196 0.022*

*P< 0.05 considered significant

Source: Authors (2021)
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Ht = height, Wt = weight, WC = weight circumference, HC = hip circumference, BMI = body mass index, WHR = waist hip ratio, SD = standard deviation
r = correlation coefficient

The 30-second sit-to-stand test values are summarized in Table 2. There was no significant difference in the test
values of males and females. There were significant correlations between 30-second sit-to-stand test values and
age (Figure2), height (Figure 3), waist circumference (Figure 4), and hip circumference (Figure 5).
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Table 2. 30-second sit-to-stand values in community-dwelling geriatric Indian population

Population {N) Mean +SD Minimum Maximum
Total population (136) 10.0 3.7 2.0 20.0
Females (42) 10.0 2.9 2.0 20.0
Males (94) 9.8 4.0 2.0 20.0
60-70 years (94) 10.2 3.6 2.0 20.0
71-80 years (33) 9.5 3.4 4.0 18.0
81-90 years (8) 85 5.2 3.0 17.0

N= number of participants, SD= standard deviation
Source: Authors (2021).

Figure 2. Representing correlation of 30-second sit-to-stand test values with age (years)
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Figure 3. Representing correlation of 30-second sit-to-stand test values with height (metres)
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Figure 4. Representing correlation of 30-second sit-to-stand test values with waist circumference (centimetres)
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Figure 5. Representing correlation of 30-second sit-to-stand test values with hip circumference (centimetre)
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Based on the results of correlation and regression analysis, the 30-second sit-to-stand test in the community-
dwelling geriatric Indian population can be determined as follows:

30-second sit-to-stand test (predicted) = 22.783- 0.104 x age (years) - 0.055 x hip circumference (cm) (table 3)

Table 3. Predicting model for 30-second sit-to-stand test values

Independent variable (n=136) Coefficients SE P
r?=0.66*

Constant 22.783 3.813 0.0001*
Age (years) -0.104 0.044 0.020%
Hip circumference (cm) -0.055 0.025 0.031*

#Variance, SE = standard error.
*P<0.05 is considered significant
Source: Authors (2021).
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Discussion

To our knowledge, this is the first study to determine
30-second sit-to-stand test values in the community-
dwelling geriatric Indian population. In addition, we
studied the correlation of anthropometric measures
with the test values in the same community.

Reference values for the 30-second sit-to-stand test

The 30-second sit-to-stand test values determined in
the study were found to be substantially lower than
previously reported values.>'* We conducted test in
healthy adults over the age of 60 years who were free
from any documented pathologies. We encouraged
participants to complete as many full stands as they
could in 30-second; however, participants were also
instructed to perform the sit-to-stand test as fast as
possible in some studies.> We instructed participants
about the test and also conducted a demonstration
on the first day and then conducted the test on the
second day, in line with the other authors.?

The discrepancies in the values may have been due
to geographic and ethnic variations, as they may
influence physical fitness test performance.'’8
Anthropometric characteristics of individuals may
also differ.’* There is a direct relationship between
muscle strength and physical exercise; reduced
physical activity frequently leads to alteration in
muscle metabolism, decline in muscle mass, and
lower physical capacity.’® Possibly decreased outdoor
exercises and declining physical activity patterns may
also be the grounds for lower reference values in
India. A study reported that 57% of the population
has failed to comply with the World Health
Organization (WHO) regimen for physical activity.®

Association of age with 30-second sit-to-stand
test values

The study findings revealed a significant negative
correlation between age and 30-second sit-to-
stand performance. Age was the predominant
variable in the regression equation as well. The
30-second sit-to-stand values decreased in a
linear fashion with respect to the increase in
age. This may probably be due to the reduced
strength in the knee muscle and hip extensors.?
Although we included normal individuals in our
study, this could be attributed to normal age-
related changes in the musculoskeletal systems.

Furthermore, the declining usage of the propelling
power due to reduced forward shift of pressure
at the centre affects performance.??

Other age-related physiological changes, such as
decreased nerve conduction velocity and increased
passive tissue stiffness, also contribute to the decline
in test performance.Z The findings support those
previous studies and indicate that older people
exhibit decreased sit-to-stand test performance as
age advances.2

Association of height with 30-second sit-to-stand
test values

We found height to be correlated with the 30-second
sit-to-stand values. As the height of the participant
increases standing time from the chair causes larger
trunk flexion. This imposes an increased burden on
the lower limb, resulting in excessive production of
force, eventually leading to decreased quickness of
the movement that leads to a reduced number of
stands in 30-second.?

Association of weight, BMI, waist, and
hip circumference with 30-second sit-to-stand
test values

The present study shows a negative correlation
between waist circumference and the 30-second sit-
to-stand test. The greater the waist circumference,
the poorer will be the performance in the fitness test.
Also, hip circumference in the study showed a negative
correlation. Hip circumference was a predominant
variable in the regression equation as well.

Weight, BMI,andWHRhadanegative butnotsignificant
correlation. Participants with increased weight
take more time to complete the sit-to-stand test as
comparedtothosewith normalweight.*The higherthe
BMI, the poorer will be the sit-to-stand performance.

The participants included in our study were
apparently healthy and did not have any major
health issues. The participants in the present study
might be normal, thus, no significant difference was
exhibited in weight and BMI. Also, the mean values
reflect that our population included individuals who
were not obese. A varied weight category is needed
to study the influence of weight and BMI on sit-to-
stand performance. However, the differing results
for the influence of sit-to-stand test outcomes
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between the current and previous investigations
require further evaluation.

Association of gender with 30-second sit-to-stand
test values

There was no significant difference in the 30-second
sit-to-stand test values between males and females,
and the probable reason could be a smaller number
of females recruited in our study. The participants,
both men and women, in our study were independent.
Women generally perform the daily activities more
than men, which can also exert an influence on their
performance.? Thus, the influence of gender on sit-
to-stand performance needs further exploration

Regression analysis

Approximately 66% of the variability in 30-second
sit-to-stand test values in the present study was
explained by age and hip circumference. This indicates
that anthropometrics is important in predicting sit-to-
stand performance.

A proportional correlation  exists  between
anthropometrics and the number of steps. Also,
women present more body fat.®> This proposes
that the correlation of gender with sit-to-stand
performance needs further exploration. Furthermore,
an association between lower limb strength and sit-to-
stand test performance exists.> Other possible factors
influencing 30-second sit-to-stand performance may
be the physical activity level of participants; other
physiological factors; the appropriate bench height
and its effect on the biomechanical efficiency of
the participants, as well as their cardiorespiratory
response, which could be studied in future research.

Limitations

This study was limited by several factors. Less
number of female participants were recruited in the
present study. Also, we were able to enrol only a few
participants between the age of 81-90 years due to
the presence of several comorbidities. We had a non-
random sampling but strict inclusion and exclusion
criteria to prevent the risk of bias. Finally, we did
not assess other potential variables that may have a
limited physical function, such as peripheral muscle

strength, body fat percentage, dietary habits, and
psychological factors.

Clinical implications

Information obtained from this study can be used
by health professionals in clinical settings for
assessment and rehabilitation purposes. Obtained
reference values can be used for comparison with the
pathological state of the individual for assessmentand
setting goals for rehabilitation. The disparity in values
obtained from different populations emphasizes
the need to generate population specific reference
norms for a test of physical functions. The influence of
anthropometric factors on the 30-second sit-to-stand
test helps to understand the various factors affecting
the test performance in the geriatric population.

Conclusion

Normal values for the 30-second sit-to-stand test for
the community-dwelling geriatric Indian population
were reported to be mean = SD 10+3.7. Age, height,
waist circumference, and hip circumference were
significantly associated with the 30-second sit-to-
stand in the community-dwelling geriatric Indian
population. Anthropometric factors should be taken
into consideration when performing the 30-second
sit-to-stand test in clinical settings for assessment
and rehabilitation purposes.
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