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Background. Health-related quality of life (HRQoL) is an important component of comprehensive management in primary 
care.
Objec  ves. The purpose of this study was to inves  gate the rela  onships between physical performance measures and self-reported 
HRQoL and to fi nd op  mal values of muscle func  on tests associated with lower HRQoL.
Material and methods. From a single primary health care center pa  ent list, 330 subjects were randomly selected. Informa  on about 
the pa  ent’s age, gender, body mass index and presence of self-reported chronic diseases was collected, as well as analyses for sys-
temic infl amma  on and vitamin D. Physical performance was measured by dominant hand grip strength (GS) and a 30-second chair 
stand test (30-CST). The physical (PCS) and mental (MCS) component scores of the Short-Form-36 Ques  onnaire (SF-36) were used to 
evaluate HRQoL. The predic  ve power of physical func  on measures were tested with mul  variate linear regression analyses. Thresh-
old values for physical func  on tests were calculated by receiver opera  ng characteris  c curves.
Results. Mul  variate analyses demonstrated that 30-CST was signifi cantly (p < 0.0001) associated with SF-36 summary scores for both 
genders. Males with 30-CST results under 7 stands and females with results of fewer than 13 stands were in the risk group for having 
the lowest PCS scores. Results in 30-CST under 12 stands in males and under 13 stands in females were associated with the lowest 
scores of MCS. 
Conclusions. 30-CST had the most expressed associa  on with the outcomes of HRQoL in the Estonian popula  on. Subjects with physi-
cal performance results under threshold values are at risk of lower HRQoL; therefore, 30-CST is a poten  al screening indicator for 
HRQoL assessment.
Key words: physical func  on, popula  on, primary care, physical quality of life, mental quality of life, SF-36.
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Background

Health-related quality of life (HRQoL) is an important con-
struct that describes the impact of health condi  ons on an indi-
vidual’s overall quality of life. One of the core objec  ves in the 
comprehensive management of primary care is to improve or at 
least a  ain pa  ents’ HRQoL. Informa  on obtained from quality 
of life can be useful for general prac   oners to indicate the di-
rec  ons needed for more effi  cient disease preven  on or treat-
ment of pa  ents with chronic diseases [1, 2]. Therefore, HRQoL 
has become an important indicator in primary care. 

Physical capability is one of the factors that is associated with 
HRQoL [3]. Moreover, low physical capability may indicate health 
problems, e.g. systemic infl amma  on and low serum vitamin D 
concentra  ons [4, 5]. Physical func  on measures and muscle 
strength have been shown to predict important clinical outcomes 
[6] and are associated with physical disability and cogni  ve de-
cline [7]. Grip strength (GS) and the 30-second chair stand test 
(30-CST) are measures that require minimal space and equip-
ment and could be easily implemented in a general prac   oner’s 
offi  ce, where the contact  me with pa  ents is o  en limited. 

As a result, interest is increasing in physical func  on tests 
and their use as simple screening tools to es  mate HRQoL in the 
general popula  on [2]. With these factors in mind, the present 
study is the fi rst in Estonia to fi nd out the associa  ons between 
objec  vely measured physical performance and self-reported 
HRQoL, as well as poten  al cut-off  values for physical func  on 
tests to dis  nguish people with lower and higher HRQoL.

Material and methods

Study design

A cross-sec  onal study was conducted in collabora  on with 
the Department of Internal Medicine, University of Tartu, and 
a single primary health care center in Tartu, Estonia. The data of 
all pa  ents admi  ed to the research was collected from 1 Sep-
tember 2014 un  l 31 March 2015. Par  cipa  on was voluntary 
and all pa  ents signed a wri  en informed consent form. The 
study was approved by the Ethics Review Commi  ee on Human 
Research of the University of Tartu. 
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Subjects
To form the study group, 350 subjects were randomly se-

lected from the primary health care center pa  ents’ list (total 
number of pa  ents 1,854), adjusted for the age and gender 
breakdown of the Estonian popula  on in 2013. Subjects ranged 
in age from 20 to 79 years, with a mean age of 47.7 ± 16.3 years. 
Firstly, postal invita  ons with introductory materials were sent 
out. A total number of 332 subjects contacted the primary 
health care center for further instruc  ons. All measurements 
were conducted at the Department of Internal Medicine, Uni-
versity of Tartu, by independent researchers. 

Background characteris  cs and biochemical markers
General informa  on was collected regarding age, gender 

and self-reported chronic condi  ons. Anthropometric data 
about height and weight was measured before muscle strength 
tests. Body mass index (BMI) was calculated as weight in kilo-
grams divided by the square of height in meters. Blood samples 
were taken for the measurement of high-sensi  vity C-reac  ve 
protein (hsCRP) and vitamin D. High-sensi  vity CRP was used as 
a marker for systemic infl amma  on. 

Physical func  on measures
To measure muscle func  on, we used dominant hand GS and 

30-CST. GS was measured in bars with a calibrated Riester Dy-
natest dynamometer. Par  cipants were tested according to the 
American Society of Hand Therapists’ recommended standard-
ized posi  oning [8]. One prac  ce a  empt was followed by three 
consecu  ve a  empts with 30- to 60-second pauses in-between. 
Sta  s  cal analysis included the average value of three test trials. 
For the 30-CST, the pa  ents were asked to sit on a chair with 
their hands on the opposite shoulder across their chest. Upon 
a signal, subjects rose to a full standing posi  on and returned to 
a fully seated posi  on at their own pace for as many repe   ons 
as they could. One prac  ce a  empt of 1–3 repe   ons was fol-
lowed by one 30-second trial. The fi nal score of chair stands was 
the total number of unassisted full stands during the 30-second 
 meframe. Both physical func  on measures have shown to be 

valid, reliable and have good test-retest reliability [9, 10].

Health-related quality of life
The impact of physical func  on measures on health-related 

quality of life was evaluated using the validated Estonian ver-
sion of the Short-Form-36 (SF-36) ques  onnaire [11]. All par-
 cipants self-administered the SF-36 form, and if requested, the 

help of a health care professional of the Department of Internal 
Medicine was provided. The SF-36 has eight domains of health, 
which can be divided into two categories: a physical component 
summary (PCS) and mental component summary (MCS). In our 
study, we used only two summary scores to represent the over-
all es  mate of HRQoL.

Sta  s  cal analyses
All sta  s  cal analyses were performed using the R so  ware 

package version 3.1.2 (R Founda  on for Sta  s  cal Compu  ng). 
Descrip  ve sta  s  cs were used to determine demographic and 
health-related characteris  cs. Log-transformed values for vari-
ables with a right skewed data distribu  on were used. These 
variables included hsCRP and vitamin D. The data is presented 
as the number of appearances (percentage) for categorical vari-
ables and as the median (interquar  le range) for con  nuous 
variables. To compare baseline characteris  cs between male 
and female pa  ents, we used a t-test for con  nuous variables 
and the Wilcoxon Rank Sum test for categorical variables. Pear-
son correla  on coeffi  cient was used to assess the agreement 
between GS and 30-CST measures.

Univariate linear regression analysis for SF-36 summary 
scores adjusted to physical func  on measures was performed. 

A separate model for each of the summary scores (PCS and MCS) 
was fi  ed for both genders. Both physical func  on measures 
and parameters, such as age, hsCRP, vitamin D and presence of 
self-reported chronic disease, were stepwise entered into mul-
 ple linear regression models with summary scores of SF-36 

as the dependent variable. The strength of regression models 
was evaluated with determina  on coeffi  cient R2. The variance 
infl a  on factor (VIF) was calculated to describe mul  collinearity, 
while fi   ng a model into a mul  ple linear regression analysis. 
To defi ne subjects with low HRQoL, the lower quar  le of PCS 
and MCS was used, based upon which pa  ents were divided in 
groups (low PCS and MCS, high PCS and MCS). Receiver operat-
ing characteris  c (ROC) curves and area under curve (AUC) were 
used to assess the eff ec  veness of 30-CST and GS. The thresh-
old values of physical func  on tests were defi ned according to 
the op  mal cut-off  values calculated by ROC for both genders 
separately. Sta  s  cal analyses accepted p-values of < 0.05 for 
the level of sta  s  cal signifi cance.

Results
Study cohort

In total, 332 pa  ents were recruited during the study pe-
riod. Two pa  ents with missing outcome data were excluded 
from fi nal analysis (n = 330). There were signifi cant diff erences 
in age, physical func  on measures, HRQoL and self-reported 
chronic diseases between males and females. The background 
characteris  cs of the study group are presented in Table 1. 

 Table 1. Independent variables, physical func  on measures 
and health-related quality of life for the study group
Background characteris  cs

Male 
(n = 154)

Female 
(n = 176)

n (%) or mean (SD) pa

Demographic characteris  cs
Age (years) 45.5 (15.7) 49.6 (16.7) 0.0201
Weight statusb

BMI, kg/m2 27.5 (4.5) 27.0 (6.1) 0.3983
BMI < 25 52 (33.8) 74 (42.0)
BMI 25–29.9 56 (36.4) 51 (29.0)
BMI ≥ 30 46 (29.9) 51 (29.0) 0.2371
Biochemical parameters
hsCRP, mg/Lc 0.7 (3.7) 0.9 (5.0) 0.4162
Vitamin D, nmol/Lc 36.6 (1.5) 40.4 (1.5) 0.3780
Physical func  on measures
Chair stands, no. of 
stands in 30 seconds

19.9 (8.4) 15.4 (6.5)  < 0.001

Dominant hand grip 
strength, bars

0.7 (0.2) 0.3 (0.1)  < 0.001

Health-related quality of lifed

Physical 76.9 (17.4) 70.6 (23.0) 0.0057
Mental 71.9 (19.1) 67.2 (20.9) 0.0350
Self-reported chronic diseases 0.0193
yes 72 (46.8) 106 (60.2)
no 82 (53.2) 70 (39.8)

a Signifi cance of the diff erence between males and females; b BMI – body 
mass index; c Log-transformed values; hsCRP – high-sensi  vity C-reac-
 ve protein; d Component summary scores according to the SF-36 Short 

Form Ques  onnaire.

The range of stands in 30-CST varied from 0 to 40 for males, 
while for females, the range was from 0 to 35 stands. The mini-
mum result for males in GS was 0.1 bars, and the maximum re-
sult was 1.1 bars; for females, the minimum GS was 0.0 bars, 
and the maximum was 0.7 bars.
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Independent predictors of SF-36 summary scores on mul  ple 
regression analyses are presented in Table 2. All mul  ple regres-
sion models used in the analyses were not aff ected by mul  col-
linearity (VIF ≤ 1.6). 

Of all subjects (n = 330), 55 were in the “low PCS” group, 
and 63 were in the “low MCS” group. The lower quar  le for PCS 
was a value of 49, and for MCS, a value of 48 on a scale from 
0 to 100, whereas higher values in the SF-36 component sum-
mary scale are related to higher HRQoL. We found 30-CST to be 
a be  er diagnos  c test for evalua  on of pa  ents who might be 
at risk of lower HRQoL. According to AUC values, the diagnos  c 
accuracy of 30-CST for PCS was signifi cantly be  er compared 
to GS for males (p = 0.015) and females (p = 0.001). There was 
no sta  s  cally signifi cant diff erence for males (p = 0.241) and 
females (p = 0.158) in the diagnos  c accuracy of physical func-
 on tests for MCS. ROC curves and AUC values for 30-CST are 

presented in Figure 1 and 2. The op  mal cut-off  values of 30-CST 
calculated by the ROC curve to predict low PCS, defi ned as the 
lower quar  le of PCS, were 7 chair stands for males and 13 chair 
stands for females. For low MCS, the op  mal cut-off  values were 
12 chair stands for males and 13 chair stands for females.

Health-related quality of life and physical func  on 

Univariate analyses demonstrated that 30-CST and domi-
nant hand GS were signifi cantly (p < 0.0001) associated with
SF-36 summary scores for male and female pa  ents. The univar-
iate model with 30-CST explained almost 30% of PCS variance 
(male-adjusted R2 = 0.26; female-adjusted R2 = 0.28), whereas 
GS only was around 10% (male-adjusted R2 = 0.10; female-ad-
justed R2 = 0.17). The physical func  on measures used in the 
analyses predicted the variance of PCS be  er than MCS. GS was 
moderately correlated with 30-CST, both in males and females 
(r = 0.44–0.45; p < 0.0001).

The associa  ons between SF-36 summary scores and 30-CST
remained signifi cant in mul  ple linear regression analyses 
(p < 0.0001) for male and female pa  ents. In addi  on, domi-
nant hand GS remained signifi cant only for female pa  ents (p < 
0.0001). Mul  ple regression models accounted for 33% (adjust-
ed R2 = 0.33) in males and 37% (adjusted R2 = 0.38) in females 
for the observed variability of PCS. As expected, a mul  ple re-
gression model for PCS was stronger compared with the model 
for MCS (male-adjusted R2 = 0.14; female-adjusted R2 = 0.17). 

Table 2. Mul  variate linear regression models for factors associated with physical and mental health-related quality of life for both 
genders
Physical component summarya

Male (n = 154) (adj. R2 = 0.33) Female (n = 176) (adj. R2 = 0.38)
Independent variables Coeff . CI. 95 p Coeff . CI. 95 p
Age -0.17 [-0.33; -0.02] 0.0299 -0.05 [-0.20; 0.09] 0.4730
BMIb 0.02 [-0.43; 0.46] 0.9410 -0.31 [-0.73; 0.11] 0.1432
Vitamin Dc -0.20 [-4.86; 4.46] 0.9322 -1.63 [-5.92; 2.66] 0.4565
hsCRPc -2.31 [-3.67; -0.94] 0.0010 -2.21 [-3.61; -0.80] 0.0023
Chair stands 0.88 [0.56; 1.21]  < 0.0001 0.89 [0.58; 1.21] < 0.0001
Grip strengthd 6.25 [-2.92; 15.41] 0.1824 17.57 [8.82; 26.32] < 0.0001
Chronic diseasee -7.42 [-12.28; -2.56] 0.0029 -9.00 [-13.55; -4.45] 0.0001
Mental component summarya

Male (n = 154) (adj. R2 = 0.14) Female (n = 176) (adj. R2 = 0.17)
Independent variables Coeff . CI.95 p Coeff . CI.95 p
Age 0.22 [0.05; 0.39] 0.0103 0.24 [0.09; 0.40] 0.0026
BMIb 0.16 [-0.32; 0.63] 0.5215 -0.06 [-0.51; 0.39] 0.7916
Vitamin Dc -1.93 [-6.94; 3.09] 0.4519 -2.86 [-7.45; 1.74] 0.2244
hsCRPc -1.93 [-3.39; -0.46] 0.0106 -1.56 [-3.07; -0.05] 0.0434

Chair stands 0.76 [0.41; 1.11] < 0.0001 0.67 [0.34; 1.01] 0.0001
Grip strengthd 6.67 [-3.19; 16.53] 0.1859 13.56 [4.18; 22.94] 0.0049
Chronic diseasee -7.89 [-13.12; -2.66] 0.0033 -9.56 [-14.44; -4.68] 0.0001

a Component summary scores according to the SF-36 Short Form Ques  onnaire; b BMI – body mass index; c Log-transformed values; hsCRP – high-
sensi  vity C-reac  ve protein; d Dominant hand grip strength; e Self-reported chronic disease: 0 – no; 1 – yes.
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Figure 1. ROC curves for the 30-second chair stand 
test to predict low physical component summary of 
health-related quality of life
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demonstrated in our study. Increased func  onal performance 
permits people’s autonomy for a more dynamic and socially ac-
 ve lifestyle and therefore increased quality of life. There is also 

evidence that be  er lower-extremity performance is associated 
with reduced risk of mortality and other adverse health outcomes 
[6]. Cooper et al. have suggested that be  er physical capability 
is associated with subsequent posi  ve mental well-being. This 
associa  on is explained with an increased risk of lower physical 
func  on to disability, which has been shown to have a nega  ve 
infl uence on mental well-being [13]. S  ll, it cannot be ruled out 
that mental and physical health quality across age groups could 
be infl uenced by other factors (socioeconomic status, social sup-
port, absence of severe diseases, cogni  ve capability).

Hall et al. [14] have reported that male upper body physical 
func  on is substan  ally more related to mental than physical 
HRQoL, while for lower extremity func  on, it applies conversely. 
In contrast, our current study revealed no associa  ons between 
GS and self-reported physical and mental HRQoL in adjusted 
models (adjustment for age, BMI, hsCRP, vitamin D and chronic 
condi  ons) among men. Although our data does not allow for 
a more detail examina  on, we assume that the discrepancy 
between physical func  on tests and HRQoL is explained with 
the stronger impact of lower muscle strength on daily ac  vi-
 es. Most of our study group was comprised of urban residents, 

based upon which we can assume that upper muscle func  on 
is not so important for everyday life, for example, as it might 
be in rural areas, and this does not help to dis  nguish levels 
of HRQoL that well. Considering our results for HRQoL, we ob-
served a signifi cantly weaker independent associa  on between 
GS and HRQoL domains (30-CST explained almost 30%, while GS 
only around 10%, of variance of PCS and MCS); this diff erence 
also remained in the comparison of males and females. This 
might also be one explana  on as to why GS has not remained 
signifi cant in adjusted models for men. 

The fi ndings of our study demonstrated that in the Estonian 
popula  on, men’s self-assessment of their health is substan-
 ally be  er. The reasons for such a diff erence between genders 

might be the age gap and the considerably low number of men 
with self-reported chronic diseases compared with women. An 
increase in the number of chronic diseases has been reported 
to have a nega  ve impact on HRQoL [15]. In a study conducted 
in Sweden [16] to examine gender diff erences in the interpre-
ta  on of self-rated health, chronic disease explained twice as 
much of the variance of regression analyses in self-rated health 
for women versus men. Furthermore, they found that overall 
general physical ac  vity was more important for men, while 
for women, having a chronic disease was associated with lower 
self-reported health [15]. S  ll, unlike the previous study, our 
results demonstrated that the gender diff erence in values of 
HRQoL cannot be explained by systemic infl amma  on, as there 
was no signifi cant diff erence in hsCRP for both genders [17].

Self-reported chronic diseases

54% (n = 178) of the subjects reported a chronic condi  on, 
with unequal gender distribu  on (72 men and 106 women; p = 
0.0193). Several pa  ents reported more than one chronic condi-
 on. Self-reported chronic diseases most frequently included hy-

pertension, arrhythmia, osteoarthri  s, diabetes, hypercholester-
olemia, hypothyroidism, asthma, malignancy and osteoporosis. 

The mean age of par  cipants with chronic diseases was 
55.8 ± 15.3 years, and in the healthy group, 38.2 ± 11.9 years. 
There was no sta  s  cally signifi cant (p = 0.5988) diff erence in 
vitamin D values between the two groups. The majority of the 
study group – 228 pa  ents (71%) – had vitamin D serum levels 
≤ 50 nmol/L, indica  ng insuffi  ciency, and there was no signifi -
cant diff erence between gender (p = 0.2215). Only 4% (n = 12) 
of the subjects, 4 men and 8 women, had a vitamin D value over 
the op  mal level of 75 nmol/L. 

As expected, both physical func  on measures were sub-
stan  ally be  er (p < 0.001) in subjects who reported as not hav-
ing any chronic diseases. The mean number of stands in 30-CST 
in the healthy group was 21.6 ± 6.9, and the mean GS was 0.5 
± 0.2 bars. In the group with chronic diseases, the mean results 
were 14.1 ± 6.8 stands in 30-CST and 0.4 ± 0.2 bars in GS. Based 
on the reported p-value (< 0.0001), we can conclude that there 
was a sta  s  cally signifi cant diff erence in PCS and MCS, with 
a median diff erence of 16 points (CI.95% = [12;20]) for PCS and 8 
points (CI.95% = [4;13]) for MCS between subjects with chronic 
disease and the healthy group.

Discussion

In this study, the associa  ons between physical func-
 on tests and self-reported HRQoL depended on the muscle 

strength measure used. The key fi nding is that 30-CST was most 
strongly associated with HRQoL, slightly more with physical 
than mental health status. The observed posi  ve associa  ons 
between 30-CST and PCS/MCS seem to be independent of BMI 
and vitamin D for both genders, while age, chronic condi  ons 
and higher markers of systemic infl amma  on remained depen-
dent. The possible reason why the associa  on between vitamin 
D and physical capability or HRQoL was not found might be the 
equally low level of vitamin D among the Estonian popula  on 
[12]. We found 30-CST to be a be  er diagnos  c test for evaluat-
ing pa  ents who might be at risk for lower HRQoL. In the Esto-
nian popula  on, male results under 7 stands and female results 
under 13 stands were associated with the lowest scores of PCS, 
while results in 30-CST under 12 stands in males and 13 stands 
in females were associated with the lowest scores of MCS. 

In support of the previous results [3], a posi  ve associa-
 on between muscle strength and self-reported HRQoL was 
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The present study has several strengths. These strengths in-
clude simple physical func  on tests with good reproducibility 
[9, 10] and a high par  cipa  on rate. From the ini  al sample, 
95% of the subjects answered the invita  on, based upon which 
the Estonian popula  on representa  on (subjects per capita) 
was 1:3,979 [18]. As in our study, previously published data has 
shown that men usually perform muscle func  on tests some-
what be  er than women at each age [19, 20]. 

In addi  on to strengths, there are also some limita  ons that 
should be recognized. Firstly, a specifi c value on the SF-36 scale, 
which determines the low HRQoL and is applicable for diff er-
ent study popula  ons, is not uniquely defi ned. Thus, it is ques-
 onable to divide SF-36 domains on the basis of lower quar  le 

to defi ne risk groups, and this is why the threshold values of 
30-CST can be used only in the Estonian popula  on. Secondly, 
self-reported data about chronic diseases does not allow for 
drawing precise conclusions on the impact of chronic disease 
on HRQoL, because a pa  ent’s understanding of chronic disease 
might largely diff er from a doctor’s opinion. S  ll, the wide range 
of symptoms and condi  ons that pa  ents considered as chronic 
disease allows us to state that even a minor or short-term prob-
lem with health has a great impact on HRQoL. Finally, the cross-
-sec  onal design does not allow us to make causal inferences 
regarding associa  ons found between self-reported HRQoL 

and physical func  on tests, but our observa  ons should help in 
building up future studies.

Conclusions

We have demonstrated that physical func  on measures are 
associated with outcomes in self-reported HRQoL. The fi ndings 
provide informa  on that lower body strength is more strongly 
associated with HRQoL than upper body strength, as higher re-
sults of 30-CST are signifi cantly correlated with an increase in 
both physical and mental HRQoL. Addi  onally, this study em-
phasizes the concept that self-reported HRQoL is associated 
with diff erent factors at the same  me. With muscle func  on, 
factors such as age, systemic infl amma  on and chronic diseases 
become signifi cant in the current health assessment. Taken to-
gether, 30-CST is a poten  al screening indicator for HRQoL as-
sessment in clinical prac  ce. 

Acknowledgements. We would like to thank MSc Liis Star-
kopf for her valuable help in sta  s  cal analyses during the study.

Ethical approval. Ethics Review Commi  ee on Human Re-
search, University of Tartu.

Source of funding: This study was funded by the European Regional Development Fund through the Estonian Research Council’s health 
research promo  on program TerVE (grant number 3.2.1002.11-0002) and by Ins  tu  onal Research (grant IUT 2-8).
Confl ict of interest: The authors declare no confl ict of interests.

References
1. Kielbergerová L, Mayer O Jr, Vaněk J, et al. Quality of life predictors in chronic stable post-stroke pa  ents and prognos  c value of SF-36 

score as a mortality surrogate. Transl Stroke Res 2015; 6(5): 375–383. 
2. Kanecki K, Nitsch-Osuch A, Tyszko PZ. Health-Related Quality of Life or Quality of Medical Service? Current challenges for family doctor. 

Fam Med Prim Care Rev 2016; 18(3): 382–386.
3. Halaweh H, Willen C, Grimby-Ekman A, et al. Physical Ac  vity and Health-Related Quality of Life among community dwelling elderly. 

J Clin Med Res 2015; 7(11): 845–852.
4. Cannell JJ, Grant WB, Holick MF. Vitamin D and infl amma  on. Dermatoendocrinol 2014; 6(1): e983401.
5. Sousa AC, Zunzunegui MV, Li A, et al. Associa  on between C-reac  ve protein and physical performance in older popula  ons: results 

from the Interna  onal Mobility in Aging Study (IMIAS). Age Ageing 2016; 45(2): 274–280. 
6. Cooper R, Kuh D, Hardy R, Mortality Review Group. Objec  vely measured physical capability levels and mortality: systema  c review 

and meta-analysis. BMJ 2010; 341: c4467. 
7. Svantesson U, Jones J, Wolbert K, et al. Impact of physical ac  vity on the Self-Perceived Quality of Life in non-frail older adults. J Clin 

Med Res 2015; 7(8): 585–593.
8. Unver B, Kalkan S, Yuksel E, et al. Reliability of the 50-foot walk test and 30-sec chair stand test in total knee arthroplasty. Acta Ortop 

Bras 2015; 23(4): 184–187. 
9. Fess EE. Grip strength. 2nd edi  on. Chicago: American Society of Hand Therapists; 1992.

10. Bohannon RW, Schaubert KL. Test-retest reliability of grip-strength measures obtained over a 12-week interval from community-dwell-
ing elders. J Hand Ther 2005; 18(4): 426–428.

11. Lai T, Kallikorm R, Salupere R, et al. Patsien  de hinnangud oma tervisele krooniliste haiguste korral. Ees   Arst 2001; 80: 450−455. 
12. Kull M, Kallikorm R, Tamm A, et al. Seasonal variance of 25-(OH) vitamin D in the general popula  on of Estonia, a Northern European 

country. BMC Public Health 2009; 9: 22, doi: 10.1186/1471-2458-9-22. 
13. Cooper R, Staff ord M, Hardy R, et al. Physical capability and subsequent posi  ve mental wellbeing in older people: fi ndings from fi ve 

HALCyon cohorts. Age 2014; 36(1): 445–456. 
14. Hall SA, Chiu GR, Williams RE, et al. Physical func  on and health-related quality-of-life in a popula  on-based sample. Aging Male 2011; 

14(2): 119–126.
15. Põlluste K, Aart A, Kallikorm R, et al. Adverse lifestyle and health-related quality of life: gender diff erences in pa  ents with and without 

chronic condi  ons. Scand J Public Health 2016; 44(2): 209–216.
16. Undén AL, Elofsson S. Do diff erent factors explain self-rated health in men and women? Gend Med 2006; 3(4): 295–308.
17. Garvin P, Nilsson E, Ernerudh J, et al. The joint subclinical eleva  on of CRP and IL-6 is associated with lower health-related quality of life 

in comparison with no eleva  on or eleva  on of only one of the biomarkers. Qual Life Res 2016; 25(1): 213–221.
18. Sta  s  cs Estonia (SE) [cited 18.10.2016]. Available at URL: h  p://www.stat.ee/ee/. 
19. Mathiowetz V, Kashman N, Volland G, et al. Grip and pinch strength: norma  ve data for adults. Arch Phys Med Rehabil 1985; 66(2): 

69–72.
20. Bohannon RW, Bubela DJ, Magasi SR, et al. Sit-to-stand test: performance and determinants across the age-span. Isokinet Exerc Sci 

2010; 18(4): 235–240.

Tables: 2
Figures: 2
References: 20



A. Starkopf et al. •   Physical func  on measures and health-related quality of life in primary care medicine...
Fa

m
ily

 M
ed

ic
in

e 
&

 P
rim

ar
y 

Ca
re

 R
ev

ie
w

 2
01

7;
 1

9(
2)

166

Received: 23.12.2016
Revised: 08.01.2017
Accepted: 12.01.2017

Address for correspondence:
Ann Starkopf, MD
OÜ Perearst Anu Starkopf
Primary Health Care Centre
Nõlvaku 13-1
Tartu 50708
Estonia
Tel.:  +372 56 691 531
E-mail: starkopf.ann@gmail.com


