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ABSTRACT ÖZ

Amaç: Genç yetişkinlerde otur-kalk test (OKT) performansını 
ve fiziksel aktivite seviyesini belirleyerek OKT performansının 
cinsiyetle ve fiziksel aktivite seviyesi ile ilişkisini belirlemektir.
Yöntemler: Altmış gönüllü rastgele sırayla 5 tekrarlı OKT, 10 sn 
OKT, 30 sn OKT ve 60 sn OKT’lerini gerçekleştirdi. Test sonu 
yorgunluk seviyeleri Borg Yorgunluk skalasıyla değerlendirildi. 
Katılımcıların fiziksel aktivite seviyeleri ve haftalık enerji tüketimi 
değerleri Uluslararası Fiziksel Aktivite Anketi kullanılarak belirlendi.
Bulgular: Kadın ve erkek katılımcılar arasında 5 tekrarlı OKT, 10 
sn OKT, 30 sn OKT ve 60 sn OKT skorlarında istatistiksel olarak 
anlamlı farklılık tespit edildi (sırasıyla, p=0,004; p=0,002; p=0,000; 
p=0,000). OKT sonundaki yorgunluk seviyelerinde ise anlamlı bir 
fark bulunmadı (sırasıyla, p=0,636; p=0,295; p=0,888; p=0,150). 
Tüm katılımcıların haftalık enerji tüketimi değerleri 5 tekrarlı 
OKT skoru dışında tüm testlerle pozitif olarak ilişkili bulundu 
(sırasıyla, r=-0,458, p=0,000; r=0,427, p=0,001; r=0,606, p=0,000; 
r=0,545, p=0,000). Orta ve yüksek fiziksel aktivite seviyesine sahip 
katılımcıların OKT skorları karşılaştırıldığında istatistiksel olarak 
anlamlı farklar saptandı (sırasıyla, p=0,016; p=0,007; p=0,000; 
p=0,000).
Sonuç: Bizim çalışmamız genç yetişkinlerde OKT performansının 
cinsiyetle ve fiziksel aktivite seviye ile ilişkili olduğunu 
göstermektedir.
Anahtar Sözcükler: Otur-kalk testi, fonksiyonel kapasite, haftalık 
enerji tüketimi, adölesan

Objective: Our study aimed to determine the sit-to-stand (STS) 
test performance and physical activity levels of young adults and 
investigate the relationship of STS tests with gender and physical 
activity levels. 
Methods: Sixty volunteers randomly performed the 5×STS, 
10sSTS, 30sSTS and 60sSTS tests. Fatigue was rated using the 
Borg category ratio scale. Physical activity level and weekly energy 
expenditure of volunteers were calculated using the International 
Physical Activity Questionnaire.
Results: The 5×STS, 10sSTS, 30sSTS and 60sSTS test scores 
were statistically different between genders (p=0.004; p=0.002; 
p=0.000; p=0.000, respectively). Fatigue levels after STS tests 
did not show any difference between genders (p=0.636; p=0.295; 
p=0.888; p=0.150, respectively). Weekly energy expenditures were 
positively correlated with STS tests except 5×STS test (r=−0.458, 
p=0.000; r=0.427, p=0.001; r=0.606, p=0.000; r=0.545, p=0.000, 
respectively). All STS tests had significant differences between 
participants with moderate or high physical activity level (p=0.016; 
p=0.007; p=0.000; p=0.000, respectively).
Conclusion: Our study shows that STS tests scores correlate to 
gender and physical activity levels in young adults. 
Keywords: Sit-to stand test, functional capacity, weekly energy 
expenditure, adolescent
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Introduction
The sit-to-stand (STS) manoeuvre is one of the essential activities 
for mobility according to the International Classification of 
Functioning, Disability, and Health (1). It is generally used as 
a measure of knee extensor strength (2). STS tests that include 
more than a single repetition of STS manoeuvre assess physical 
fitness and functional capacity in elderly people (3). Several 
variations of STS test exist; five repetitions (5×STS), 10 s, 30 
s and 60 s STS (10sSTS, 30sSTS and 60sSTS) tests are the 
most frequently used tests in studies and clinical practice (4-7). 
These are generally used among the older population and some 
neurological conditions (8,9). 

Physical activity is defined as any bodily activities produced by 
the skeletal muscles and joints that result in energy expenditure, 
heart rate and respiratory frequency increment and fatigue in 
different levels (10). Physical activity level is generally classified 
as high, moderate and low. Functional capacity is known to be 
associated with physical activity level of healthy men and women 
(11). In addition, sex-related differences in physical activity 
show that male adolescents are more physically active than 
female adolescents (12,13). However, studies comparing STS 
test performance among different physical activity levels and 
between genders in the young population are limited (8,9,14). 
This leads to difficulties in comparing the STS performance of 
young patients to their age and gender-matched healthy controls. 

This study aimed to determine STS test performance and physical 
activity levels of young adults and investigate the relationship of 
STS tests with gender and physical activity levels.

Method
Study Design

Sixty healthy volunteers (30 women and 30 men) aged between 
18 and 25 years were included in the study. Exclusion criteria 
were participation in competitive sports, smoking, hospitalisation 
history in the last 6 months, diagnosed chronic diseases which 
may affect exercise capacity, diagnosed visual and/or vestibular 
disorders and pathologies, and pain in the lower extremities that 
may impede mobilisation (traumas, fractures, etc.). 

The demographic data of subjects were recorded. All participants 
performed the STS tests (5×STS, 10sSTS, 30sSTS and 60sSTS 
tests), and physical activity levels of participants were assessed 
using the International Physical Activity Questionnaire-Short 
Form (IPAQ-SF) on the same day. 

The aim of the study and testing methods were explained to 
the participants in advance, and informed consent was obtained 
before testing. The research was approved by the research 
ethics committee of the university hospital (protocol number: 
71306642/050-01-04/07). 

Outcome Measures 

Sit-to-Stand Tests

STS tests were performed according to Bohannon’s 2012 
guideline (15). A standard height chair (45 cm) without arm 

rests which was stabilised against the wall, was used for testing. 
The participants were instructed to move forward until their feet 
are flat on the floor. They were instructed to stand up all the 
way and sit down as fast as possible while the upper limbs were 
folded across the chest for five times and also for 10, 30 and 60 
s. The order of the tests was determined by random draw. The 
time required for completing five STS manoeuvres was measured 
for 5×STS test, and the number of completed STS manoeuvres 
in the given period was recorded for the timed tests. 5-min rest 
intervals were given between each STS test. Fatigue was rated 
using the modified Borg scale after each test.

Physical Activity

The IPAQ-SF includes seven questions divided into frequency, 
intensity and duration of participation in physical activities at 
low (walking), moderate and vigorous levels, and quantifies the 
total physical activity for the past week. The data collected are 
reported as continuous data (expressed as metabolic equivalent 
task [MET-min/week]) and as a categorical score (divided into 
low [<600 MET-min/week], moderate [600–3000 MET-min/
week] and high [>3000 MET-min/week] activity level) (16).

Statistical Analysis

Statistical analysis was performed using SPSS software (Version 
16.0; SPSS; Chicago, IL, USA). Normality of all variables was 
tested using the Shapiro-Wilk test. The differences in functional 
capacity, fatigue level after STS tests between female and male 
subjects and difference in STS scores between subjects with 
moderate and high physical activity levels were analysed using 
the chi-squared test and Student t-test. The correlation between 
weekly energy expenditure and STS test scores were analysed 
using Pearson correlation coefficient (r= at least 0.8, very strong; 
0.6–0.8, moderately strong; 0.3–0.5, good; and <0.3, poor). The 
significance level for tests was determined as 95% (p<0.05).

The sample size of the study was determined using G-Power 
3.1 software (Universität Dusseldorf, Germany) (17). Literature 
suggests that the effect size of the difference between functional 
capacity of men and women is 0.88 (18). Considering this, 
minimum of 22 subjects were needed for each gender to detect 
this difference with 95% confidence level and 80% power. 

Results

Demographic data (age, sex, height, weight and body mass index 
[BMI]), weekly energy expenditure and physical activity levels 
of participants are shown in Table 1. Of the female participants, 
22 (73%) and 8 (27%) had moderate and high physical activity 
levels, respectively; of the male participants, 14 (47%) and 16 
(53%) had moderate and high physical activity levels, respectively 
(between gender difference, p=0.025). None of the participants 
had low physical activity level.

Statistically significant differences were found in all STS tests 
between women and men (5× STS, p=0.004; 10sSTS, p=0.002; 
30sSTS, p=0.000; 60sSTS, p=0.000) (Table 2).
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Fatigue levels after STS tests did not show any difference between 
genders (5× STS, p=0.636; 10sSTS, p=0.295; 30sSTS, p=0.888; 
60sSTS, p=0.150) (Table 3).

Weekly energy expenditures were correlated to STS tests (5×STS, 
r=−0.458, p=0.000; 10sSTS, r=0.427, p=0.001; 30sSTS, 
r=0.606, p=0.000; 60sSTS, r=0.545, p=0.000) (Table 4). 

All STS tests had significant differences between participants 
with moderate or high physical activity level (5×STS, p=0.016; 
10sSTS, p=0.007; 30sSTS, p=0.000; 60sSTS, p=0.000) (Table 5).

Discussion

The present study showed that gender-related differences are 
present for all STS tests. In addition, STS tests had a moderate 
correlation with weekly energy expenditure and were affected by 
the physical activity level of the participants. 

Table 1. Demographic data and MET, level of physical 
activity

Female
(n=30)
X ± SD

Male
(n=30)
X ± SD

p

Age (year) 22.13±1.16 22.33±1.26 0.111

Height (m) 1.61±0.06 1.76±0.04 0.000*

Weight (kg) 57.27±7.73 73.83±9.70 0.000*

BMI (kg.m−2) 21.97±2.34 22.97±2.59 0.064

MET.min.wk−1 1909±1148 3503±2250 0.001*

Physical

activity 
level

Moderate 22 (73%) 14 (47%)

0.025**
High 8 (27) 16 (53%)

*p<0.05, **χ2=4,444, p<0.05, SD: Standard deviation, MET: Metabolic 
equivalent task

Table 2. Effects of gender on functional capacity measured 
by STS tests

 
Female
(n=30)
X ± SD

Male
(n=30)
X ± SD

p

5× STS test (s) 6.07±1.13 5.15±1.26 0.004*

10sSTS test (number of 
repetitions)

7.67±1.18 8.93±1.83 0.002*

30sSTS test (number of 
repetitions)

21.67±2.74 25.67±4.77 0.000*

60sSTS test (number of 
repetitions)

41.10±6.33 49.40±10.5 0.000*

*p<0.05, SD: Standard deviation, STS: Sit-to-stand

Table 3. Effects of gender on fatigue level after STS tests

 
Female
(n=30)
X ± SD

Male
(n=30)
X ± SD

p

Modified Borg Scale (0-10)

After 5× STS test 0.37±0.65 0.45±0.69 0.636

After 10sSTS test 0.48±0.67 0.73±1.10 0.295

After 30sSTS test 1.98±1.47 2.03±1.26 0.888

After 60sSTS test 4.13±2.16 4.90±1.90 0.150

SD: Standard deviation, STS: Sit-to-stand

Table 4. Correlation of weekly energy expenditure to sit-to-stand tests (n=60)

  5× STS test 10sSTS test 30sSTS test 60sSTS test

Weekly energy expenditure

(MET min wk−1)

r −0.458 0.427 0.606 0.545

p 0.000* 0.001* 0.000* 0.000*

*p<0.05, STS: Sit-to-stand, MET: Metabolic equivalent task, min: Minimum

Table 5. Effects of physical activity level on functional capacity measured by STS tests 

Moderate physical activity level
(n=36)
X ± SD

High physical activity level
(n=24)
X ± SD

p

5× STS test (s) 5.93±1.29 5.13±1.10 0.016*

10sSTS test (number of repetitions) 7.83±1.27 9.00±1.93 0.007*

30sSTS test (number of repetitions) 22.11±3.12 26.00±4.93 0.000*

60sSTS test (number of repetitions) 41.72±7.26 50.54±10.26 0.000*

*p<0.05, SD: Standard deviation, STS: Sit-to-stand
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Most of the previous studies showed that men are more physically 
active than women (19-22). However, there is no consensus about 
it. Vašíčková et al. compared the physical activity levels between 
genders using the IPAQ and pedometer. The study did not show 
any differences in the average daily steps but reported that fewer 
women participated in vigorous and moderate physical activity 
according to IPAQ (23). Our study presented that almost half of 
the male subjects had high physical activity level (53%), whereas 
only 27% of females were at the same level. 

STS tests are simple and cheap clinical tests that require only a 
small space, a stopwatch and a chair. However, these tests are 
generally used in the literature to assess older adults, and only 
few studies investigated young adults (8,14,24). Studies reported 
that men had greater scores than women for 5×STS and 60sSTS 
tests across a wide age span (8,9,25). Bohannon et al. found 
that the mean 5×STS score was 6 s in the young population 
(age between 20 and 29 years) (9). Butler et al. reported that 
the median 5×STS test scores of men and women aged between 
20 and 24 years were 50 and 47 repetitions, respectively, in the 
Swiss population (8). Tveter et al. found that 30sSTS scores were 
different between men and women aged 18–29 years (27 and 
26 repetitions, respectively) (26). In the present study, all STS 
test scores in men were higher than those in women. However, 
our STS test results were lower than those of previous studies. 
We speculated that different physical activity habits of different 
populations may affect STS scores. In addition, most female 
subjects in the present study had moderate physical activity level. 
To the best of our knowledge, no study investigated the effect of 
gender on 10sSTS test in young adults. 

Previous studies indicate that the rating of perceived exertion 
(RPE) is not influenced by gender (27-29). The study of 
Faulkner J et al. suggests that the Borg scale reflects exercise 
intensity independent from gender, age, exercise modality or 
physical activity level in healthy young adults (28). In our study, 
RPE was assessed using the Borg scale. The findings showed that 
Borg scores after STS tests were not different between women 
and men, which supported the results of the previous studies 
(25-27). The study of Scherr J et al. indicates that Borg scale 
reflects exercise intensity independent of gender, age, exercise 
modality or physical activity level in healthy young adults, as 
well (30). 

Weekly energy expenditure can be calculated from self-reported 
questionnaires. A study showed that self-reported weekly energy 
expenditure, which was calculated using the Paffenbarger physical 
activity and exercise index, was related with 5×STS test score in 
patients with asthma (age range, between 21 and 77 years) (31). 
The 5×STS, 10sSTS, 30sSTS and 60sSTS tests have significant 
correlations with self-reported weekly energy expenditure in 
the present study. It suggests that self-reported weekly energy 
expenditure may provide information regarding functional 
capacity in healthy young adults. This idea is supported by 
another result of our study that STS scores were not the same 
between adults with moderate and high physical activity levels.

Study Limitations

As a limitation, the effect of gender on STS test scores in different 
physical activity levels was not analysed because of the small 
number of sample size of female subjects having high physical 
activity level. 

Conclusion

In conclusion, our study shows that STS tests scores are different 
between young men and women. In addition, all STS tests can 
discriminate between subjects with moderate and high physical 
activity levels, indicating an interaction between STS performance 
and physical activity level. Future studies implementing STS tests 
in various diseases in young adults may benefit from our results 
for comparing the STS results of patients to healthy subjects.
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