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1. Introduction 
Hypertension, which affects about 25% of the general 
population and 65% of the elderly population, is one of the 
causes of mortality related to cardiovascular disorders (1). 
Therefore, it is important to determine and control target organ 
damage of hypertension (2). A decrease in exercise capacity 
has been shown in previous studies (3,4). In addition, exercise 
intolerance is associated with decreased skeletal muscle 
strength, physical inactivity, and cardiorespiratory fitness (2). 
Also, patients with cardiovascular diseases frequently 
experience fatigue; however, it is not known whether this 
occurs in patients with hypertension (5). Moreover, a recent 
meta-analysis showed that hypertension patients exhibit lower 
quality-of-life indicators than normotensives, particularly in 
the parameters connected to the physical domain (6).  

Reduced physical activity is closely related to 
kinesiophobia (7). Kocjan found that a high level of 
kinesiophobia was significantly correlated with a high level of 
physical inactivity in patients with hypertension (7). However, 
whether muscle strength, fatigue or quality of life affects 
kinesiophobia is unknown. 

Studies investigating the clinical symptoms of functional 
exercise capacity, peripheral muscle strength, physical activity 
level, kinesiophobia, quality of life, and fatigue in hypertension 
were not clear and insufficient. Therefore, this study's primary 
objective was to compare functional exercise capacity, 
peripheral muscle strength, kinesiophobia, fatigue, dyspnea, 
physical activity, and quality of life in patients with 
hypertension and healthy controls. The secondary objective 
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was to research the relationship between kinesiophobia, 
functional exercise capacity, peripheral muscle strength, 
fatigue, dyspnea, physical activity, and quality of life in 
patients with hypertension. 

This article was previously posted to the Research Square 
preprint server on 07 Dec 2022. 

2. Materials and methods 
2.1. Patients  
Fifty-six patients were referred to the department between 
December 2020 and November 2021, and 45 matched controls 
were included in the study. Hypertension patients aged 
between 18 and 80 years, with no changes in medication during 
the previous three weeks and being clinically stable for at least 
four weeks, were included in the study. Patients with severe 
musculoskeletal and neurological diseases, pulmonary 
diseases, acute myocardial infarction, malignancies, and 
complex arrhythmias were excluded.   

The study, carried out in conformity with the Declaration 
of Helsinki, was approved by the Non-Interventional Clinic 
Research Ethics Committee of the Hatay Mustafa Kemal 
University (No: 2020/02). Written informed consent was 
obtained from all patients and controls to participate in the 
study. 

2.2. Study design 
A cross-sectional study was carried out. Assessment of 
functional exercise capacity, peripheral muscle strength, 
kinesiophobia, fatigue, dyspnea, comorbidity, PA level, and 
QOL of patients and controls were tested by a physiotherapist. 
A cardiologist evaluated the patients' clinical assessments. 
Physical and socio-demographic data were recorded. 

The 6-minute walking test (6-MWT) was used to assess 
functional exercise capacity. The 6-MWT was performed 
according to ATS guidelines (8). For comparison, reference 
values were used (9). The 6-minute walking work (6-MWw) 
was calculated as the product of the most significant 6-MWT 
distance (in meters) and weight (in kilograms) (10). Quadricep 
femoris, hip flexor, shoulder abductor, and elbow flexor 
muscle strength were assessed with a dynamometer (JTECH 
Power Track Commander, Baltimore, MD, USA). The 
percentage of predicted values was expressed (11). Handgrip 
strength was evaluated with a Jamar analogue hand 
dynamometer (PowerTrack II, JTECH Medical, Midvale, 
Utah, USA) (12). The left and right sides were measured three 
times, and the greatest value was recorded. The Tampa Scale 
of Kinesiophobia (TSK), which consists of 17 items, was used 
to assess kinesiophobia. The scale is scored between 17 and 68 
points. Higher scores imply a higher level of kinesiophobia. A 
score above 37 defines a high level of kinesiophobia (13). The 
Fatigue Severity Scale (FSS), which includes nine items, was 
used to evaluate fatigue. Each item scores zero to seven, with 
a maximum score of 63. Scores above 36 indicate severe 
fatigue (14). Dyspnea was evaluated with The Modified 
Medical Research Council (MMRC) dyspnea scale. Dyspnea 

levels were graded from zero to four (15). The comorbidity 
level was assessed using the Charlson Comorbidity Index 
(CCI). The index contains 19 medical conditions. The total 
score indicates an index of severity (16). The International 
Physical Activity Questionnaire (IPAQ) short-form was used 
to assess PA level. The IPAQ includes walking time, moderate 
and vigorous-intensity activity, and sedentary activity 
information. Also, the scores were classified as inactive, 
minimally active, and sufficiently active due to the total score 
(17). The QOL was evaluated with the Short Form 36 (SF-36) 
questionnaire. The SF-36 includes eight dimensions: role 
limitations due to physical health, physical functioning, 
energy/fatigue, emotional well-being, pain, social functioning, 
role limitations due to emotional problems and general health. 
The score varies from 0 to 100. Higher scores indicate better 
QOL (18). 

2.3. Statistical analyses 
The statistical analyses were performed with IBM SPSS 
Statistics for Windows, Version 22.0. (Armonk, NY: IBM 
Corp.). The G*Power software was used to estimate the sample 
size. According to the results of a prior study (3), a total of 94 
individuals was estimated (47 individuals in each group) to 
have a power of 80% for an α value of 0.05 (d=0.530). The 
Shapiro-Wilk test was used to test the normality of data. 
Normally distributed data were expressed as mean (±standard 
deviation). The Student's t-test was used to compare the groups' 
characteristics and reported a mean difference and 95% CI. The 
Mann–Whitney U test was used to compare non-distributed 
data shown as median (IQR). Nominal data were analysed with 
the Chi-square test. Pearson's and Spearman's rank correlation 
coefficients were used to calculate correlations between TSK, 
demographic, and clinical factors. A p-value of <0.05 was 
considered statistically significant. 

3. Results 
Fifty-six patients with HT and 45 healthy controls were 
included and compared. The distribution of patients and 
controls is summarized in Fig. 1. Demographics and clinical 
characteristics of HT patients and healthy controls were similar 
(p>0.05), except for the CCI (p<0.001) score (Table 1).  

 
Fig. 1. Flow diagram of the patients with hypertension and healthy 
controls 
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The distances covered during the 6-MWT, 6-MWT%, and 
6MWw were significantly lower in patients than in healthy 
controls (p˂0.001) (Table 2, Fig. 2). Forty-two (75%) patients' 
predicted 6-MWT values were less than 80%. The parameters 
of the 6-MWT are given in Table 2. Measured and predicted 
quadriceps femoris, hip flexor, shoulder abductor, elbow 
flexor, and handgrip muscle strength were significantly higher 
in controls compared with patients (p<0.05, Table 3). The 
predicted muscle strength values that were less than 80% were 
in 54 (96.4%) patients for quadriceps femoris, in 21 (37.5%) 
patients for hip flexors, in 48 (85.7%) patients for shoulder 
abductors, and in 42 (75%) patients for elbow flexors. The TSK 
(p<0.001), FSS (p=0.001), mMRC (p<0.001) scores and IPAQ 

sitting duration (p=0.005) were statistically significantly 
higher, and IPAQ total PA (p<0.001), moderate (p=0.002) and 
vigorous activity (p<0.001) and SF-36 subscale scores 
(p<0.05), except for social functioning, were higher in the 
controls compared with the patients (Table 4). Forty-four 
(78.6%) patients had a high level of kinesiophobia (TSK score 
>37), and 23 (41.1%) patients reported severe fatigue. Thirty-
five (62.5%) patients were inactive, 19 (33.9%) were 
minimally active, and two (3.6%) of the patients were 
sufficiently active. On the other hand, 18 (40%) of the controls 
were inactive, 31 (28.9%) were minimally active and 14 
(31.1%) were sufficiently active (p=0.001).

Table 1. Demographic characteristics of patients with hypertension and healthy control groups 

Variables 
Hypertension patients 

Mean ± SD 
Median (IQR) 

Control 
Mean ± SD 

Median (IQR) 

Mean 
difference 
%95 CI 

p 

Age (years) 54.58±11.33 51.11±7.42 3.47(-0.41-7.36) 0.079 
Sex (female/male) 21/37.5%;35/62.5% 12/26.7%;33/73.3%  0.290 
Weight, kg 81.65±11.74 79.91±10.29 1.74(-2.67-6.16) 0.436 
Height, cm 168 (160.25-173) 167 (165-177)  0.304 
BMI, kg/m2 29.14 ± 4.10 27.77 ± 3.20 1.36(-0.11-2.85) 0.070 
Normal/over weighted/obese, n (%) 7/12.5%;29/51.8%;20/35.7% 9/20%;26/57.8%;10/22.2%  0.275 
Smoking (pack.year) 3 (0-29.50) 1 (0-26)  0.316 
Smoking (current/ex/non-smoker), n (%) 10/17.9%;21/37.5%;25/44.6% 10/22.2%;13/28.9%;22/48.9%  0.642 
CCI score 2 (2-3) 0 (0-0)  <0.001* 
 n/%    
Medical history     
Diabetes mellitus 24/42.9%    
Hyperlipidemia 13/23.2%    
Chronic coronary syndrome 17/30.4%    

BMI: body mass index; CCI: Charlson Comorbidity Index; CI: confidence interval. *p˂0.05. 

Table 2. Comparison of 6-MWT parameters in patients with hypertension and healthy control 

6-MWT parameters 
Hypertension patients 

Mean ± SD 
Median (IQR) 

Controls 
Mean ± SD 

Median (IQR) 

Mean difference 
%95 CI p 

6-MWT distance, m 430.30 (344.40- 488.40) 604.80 (570-646)  <0.001* 

6-MWT distance, % predicted 71.14 (58.98-80.28) 96.89 (85.66-103.82)  <0.001* 

6MWw, kg·m 33281.96±12146.11 48431.11±7685.12 -15149.14 
[(-19281.35)-(-11016.94)] 

<0.001* 

Heart rate, beats/min (resting) 73(68-84.75) 79(71-89)  0.082 
Peak heart rate, beats/min 101.96±19.44 108.68 ± 23.10 -6.72 (-15.12-1.67) 0.115 
Maximum heart rate, % 61.76±11.45 64.57±14.43 -2.80(-7.91-2.30) 0.278 
Systolic blood pressure, mmHg (resting) 140 (140-140) 120 (110-120)  <0.001* 
∆ Systolic blood pressure, mmHg 10(5-20) 10 (7.50-30)  0.153 

Diastolic blood pressure, mmHg (resting) 80 (70-86.75) 74(70-80)  0.111 
∆ Diastolic blood pressure, mmHg 5(0-10) 6(0-10)  0.207 
SpO2, % (resting) 98 (97-98) 98 (97-98)  0.986 
∆ SpO2, % 0 (0-0) 0 (0-0)  0.260 

Breathing frequency, breaths/min (resting) 21.50 (20-24) 21 (17-24)  0.188 

∆ Breathing frequency, breaths/min 5.50 (4-8) 6 (4-8)  0.765 

Dyspnea, 0–10 (resting) 0 (0-0) 0 (0-0)  0.203 

∆ Dyspnea, 0–10 0 (0-2) 0 (0-1.50)  0.405 

Fatigue, 0–10 (resting) 0 (0-0) 0 (0-0)  0.154 

∆ Fatigue, 0–10 1(0-3) 0(0-3)  0.307 
6-MWT: 6-minute walk test, SpO2: Oxygen saturation, 6MWw: 6-minute walk distance x body weight; CI: confidence interval. *p < 0.05. 
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Fig. 2. Six-minute walk test distance of the patients with hypertension and healthy controls 

Table 3. Comparison of peripheral muscle strength in patients with hypertension and healthy control 

Variables 
Hypertension patients 

Mean ± SD 
Median (IQR) 

Control 
Mean ± SD 

Median (IQR) 

Mean difference 
%95 CI p 

Quadriceps femoris (Right), N 169.60 
(132-214.75) 

184 
(168-221.50)  0.021* 

Quadriceps femoris (Left), N 149.90 
(112.50-196.75) 

184 
(160-220)  0.005* 

Quadriceps femoris, % predicted 35.29 
(31-44.60) 

43.61 
(37-50.43)  0.002* 

Hip flexors (Right), N 143.50 
(110-178.25) 

200 
(172.50-218.50)  <0.001* 

Hip flexors (Left), N 134 
(114-179.75) 

182 
(158-215.50)  <0.001* 

Hip flexors, % predicted 95.67±31.89 119.40±35.90 -23.72 
[(-37.12)-(-10.32)] 0.001* 

Shoulder abductors (Right), N 108.50 
(84.70-123) 

154 
(116-193)  <0.001* 

Shoulder abductors (Left), N 99 
(80.65-128.75) 

140 
(113-176)  <0.001* 

Shoulder abductors, % predicted 57.76 
(43.38-72.27) 

74.14 
(66.20-91.88)  <0.001* 

Elbow flexors (Right), N 129 
(108.50-181.50) 

169 
(132-213)  0.005* 

Elbow flexors (Left), N 130.50 
(105-183.50) 

158 
(136-215.50)  0.008* 

Elbow flexors, % predicted 64.12 
(43.93-80.86) 

78.47 
(56.16-94.35)  0.019* 

Hand grip strength (Right), P 69.30±25.53 84.53±22.56 -15.22 
[(-24.86)-(-5.59)] 0.002* 

Hand grip strength (Left), P 65.89±22.89 79.97±22.20 -14.08 
[(-23.05)-[-5.11)) 0.002* 

N: Newton; P: Pound; CI: confidence interval. *p˂0.05. 
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Table 4. Comparison of fear of movement, fatigue, dyspnea, physical activity level and Qol in patients with hypertension and healthy control 

Variables 
Hypertension patients 

Mean ± SD 
Median (IQR) 

Control 
Mean ± SD 

Median (IQR) 

Mean difference 
%95 CI p 

TSK score (17–68) 38 (35-41) 19 (17-23)  <0.001* 
FSS score (1–7) 27.50 (14-50) 12 (6-29)  0.001* 
MMRC score (0–4) 1 (0-2) 0 (0-0)  <0.001* 
IPAQ (MET-min/week)     

Total 297 (165-767.25) 1140.00 (359.25-
3421.50)  <0.001* 

Walking 272.25 (152.62-693) 462 (181.50-1386)  0.070 
Moderate 0 (0-0) 0 (0-1140)  0.002* 
Vigorous 0 (0-0) 0 (0-720)  <0.001* 
Sitting (min/day) 360 (300-480) 240 (180-435)  0.005* 
SF-36 subscales (0-100)     
Physical functioning 80 (55-90) 100 (90-100)  <0.001* 
Role limitations due to physical health 87.50 (0-100) 100 (100-100)  <0.001* 
Role limitations due to emotional problems 100 (0-100) 100 (100-100)  <0.001* 
Energy/fatigue 60 (30-80) 75 (60-85)  0.009* 

Emotional well-being 62.64±21.72 75.11±16.75 -12.46 
[(-20.28)-[-4.65)] 0.002* 

Social functioning 100 (75-100) 100 (81.25-100)  0.664 
Pain 78.75 (55-100) 90 (77.50-100)  0.026* 
General health 55 (41.25-70) 85 (65-90)  <0.001* 

TSK: Tampa Scale of Kinesiophobia; FSS: Fatigue Severity Scale; MMRC: Modified Medical Research Council Dyspnea Scale; IPAQ, International Physical 
Activity Questionnaire; SF-36, Short-Form 36; CI: confidence interval. *p < 0.05.

3.1. Correlations  
Kinesiophobia was significantly correlated with total IPAQ 
score (r=-0.556, p<0.001), left quadriceps femoris muscle 
strength (r=-0.429, p=0.001), left hip flexor muscle strength 
(r=-0.380, p=0.004), left shoulder abductor muscle strength (r= 
-0.410, p=0.002), right elbow flexor muscle strength (r=-0.364, 
p=0.006), left elbow flexor muscle strength (r=-0.293, 
p=0.028), left handgrip strength (r=-0.355, p=0.007), right 
handgrip strength (r=-0.337, p=0.011), fatigue (r=0.434, 
p=0.001), SF-36 physical functioning (r=-0.404, p=0.002), role 
limitations due to physical health (r=-0.370, p=0.005), 
energy/fatigue (r=-0.357, p=0.007) and general health (r=-
0.280, p=0.036). 

4. Discussion 
The main findings of the current study were: (1) functional 
exercise capacity and upper and lower extremity muscle 
strength are impaired; (2) kinesiophobia, fatigue, and dyspnea 
levels are increased; (3) PA level and QOL are reduced in HT 
patients compared with healthy controls, and (4) physical 
inactivity, weakened upper and lower extremity muscle 
strength, fatigue and impaired QOL are associated with a 
higher degree of kinesiophobia in HT patients.  

Kinesiophobia was found to be a contributing factor to 
physical inactivity in patients with HT (19). It is known that 
controlled hypertension is related to decreased adverse events. 
Also, physical activity is one of the key factors to control 
hypertension (19). Nair et al. stated that 78% of the patients 
with HT had kinesiophobia. Also, kinesiophobia was 
negatively correlated with physical activity (20). Another study 
reported moderate intensity of kinesiophobia in patients with 

HT, and kinesiophobia was associated with physical inactivity 
(7). In the current study, 78.6% of patients had a high level of 
kinesiophobia, consistent with the literature. In addition, to our 
knowledge, we indicated that kinesiophobia was related to not 
only physical activity but also upper and lower extremity 
muscle strength, fatigue and QOL in patients for the first time. 
A reduction in muscle strength may lead to physical inactivity, 
and muscle weakness and physical inactivity might cause 
kinesiophobia. Not only psychological parameters but also 
physical parameters should be considered for investigation and 
rehabilitation protocols for kinesiophobia in patients with HT.  

It was reported that people with reduced mobility are more 
likely to develop hypertension (4). A study showed that the 6-
MWT distance was lower (338.8±112.8 vs. 388.0±66.7) in 
patients with HT than controls (3). In the present study, the 6-
MWT distance was lower in patients with HT than in controls 
[430.30 (344.40–488.40) versus 604.80 (570–646)]. In 
addition, 6-MWw, an alternative method for assessing 
functional capacity for walking, accounts for bodyweight 
difference (10) and was lower in patients with HT than in 
healthy controls. The 6-MWw was more associated with peak 
VO2 than the 6-MWT distance in patients with COPD (10). 
The current study performed 6-MWw in patients with HT for 
the first time. Improving exercise capacity should be important 
to prevent or control hypertension.  

Peripheral muscle strength abnormalities were shown in 
patients with HT (4, 21, 22). Cardiovascular disease mortality 
was related to lower levels of muscle strength in patients with 
HT (21); furthermore, as muscle strength increased, the 
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development of hypertension decreased (22). In the current 
study, both lower and upper extremity muscles were weakened 
in patients with HT. In addition, weakened proximal upper 
extremity muscles were also demonstrated for the first time. 
The effects of resistance training on mortality and peripheral 
muscle strength should be examined in patients with HT. 

Fatigue is a frequent symptom among patients with CVD. 
It is a major symptom that affects activities of daily living and 
QOL (5). A study showed that more than 50% of patients with 
CVD (89.2% of the patients had hypertension) reported fatigue 
(23). It was stated that fatigue must be assessed in routine 
evaluations to decrease it in CVD patients (5). In the present 
study, 41.1% of patients with HT reported severe fatigue. 
Fatigue may be associated with peripheral muscle weakness, 
sedentary behaviour, and low functional capacity. Fatigue-
related factors should be analysed in patients with isolated HT, 
and patients with severe fatigue should be referred to 
rehabilitation programs. 

Dyspnea is reported in patients with HT; however, its origin 
is complex (24). Palhares et al. stated that 26.5% of the patients 
with HT indicated dyspnea (24). Another study showed that 
dyspnea was more common in female patients with HT than in 
males (25). In the present study, patients (66.1% MMRC1–2; 
7.1% MMRC 3–4) had higher dyspnea perception than 
controls. Future studies investigating the effect of managing 
dyspnea perceptions in patient education programs are needed 
in patients with HT, and sex differences should be taken into 
account in assessment and rehabilitation programs. 

A recent study stated that physical inactivity is responsible 
for up to 8% of deaths and non-communicable diseases 
assignable to physical inactivity (26). It is well-known that 
physical activity prevents hypertension, and compared with 
sedentary people, the risk of hypertension was reduced by 6% 
for people who met the minimum recommended physical 
activity levels of 150 min/week (10 MET hours/week) (27). In 
addition, as the amount of activity increases, the risk decreases 
(27). However, patients with HT were found to be more 
inactive compared to controls during the COVID-19 pandemic 
(28). In the current study, 62.5% of patients were inactive, 
33.9% were minimally active, and only 3.6% of the patients 
was sufficiently active. The PA level was lower than in the 
healthy controls. Patients should be directed for PA 
counselling in cardiac rehabilitation programs to control 
hypertension.   

Hypertension was found to be a contributing factor to 
decreased quality of life (6). Impaired quality of life causes 
barriers to adherence to treatment in patients with HT (29). 
Studies showed a reduction in quality of life in patients with 
HT (6, 29); however, we found that impaired quality of life was 
related to a higher degree of kinesiophobia in patients with HT 
for the first time in the current study. Physical inactivity, 
weakened muscle strength, and fatigue might contribute to 
decreased quality of life. A study stated that nine months of 

physical activity interventions improved quality of life and 
blood pressure control in patients with HT (30). Factors 
affecting kinesiophobia should be considered while 
programming interventions to improve the quality of life in 
patients with HT. 

The current study had some limitations. Cardiopulmonary 
exercise testing was not used due to technical difficulties. 
However, it should be used in further studies. In addition, 
patients' anxiety and depression levels, which may affect 
kinesiophobia, were not evaluated. A questionnaire was used 
to assess PA levels, but an accelerometer should be used in 
further studies.  

This study showed that patients with HT had lower 
functional exercise capacity and upper and lower extremity 
muscle strength, higher levels of kinesiophobia, fatigue, 
dyspnea, and reduced PA level and QOL compared with 
healthy controls. In addition, a higher degree of kinesiophobia 
was related to physical inactivity, weakened upper and lower 
extremity muscle strength, fatigue, and impaired QOL. Patients 
with HT should be directed to cardiopulmonary rehabilitation, 
especially exercise training, PA counselling, and patient 
education with all other parameters. Further studies are needed 
to establish the influence of kinesiophobia on the outcomes of 
cardiopulmonary rehabilitation in patients with HT. 

Ethical Statement 

This study was performed in line with the principles of the 
Declaration of Helsinki. Approval was granted by the Ethics 
Committee of Hatay Mustafa Kemal University (Date 
2020/No.02). 

Conflict of interest 
The authors declare no conflict of interest. 

Funding 
The authors did not receive support from any organization for 
the submitted work. 

Acknowledgments 
None to declare. 

Authors’ contributions 
Concept: N.K., D.İ., F.Y., İ.H., Design: N.K., D.İ., F.Y., İ.H., 
Data Collection or Processing: N.K., D.İ., F.Y., Analysis or 
Interpretation: N.K., İ.H., Literature Search: N.K., Writing: 
N.K., D.İ., F.Y., İ.H. 

References 

1. Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway 
CW, Carson AP, et al. Heart Disease and Stroke Statistics-2019 
Update: A Report From the American Heart Association. 
Circulation. 2019; 139(10):e56-e528. 
10.1161/CIR.0000000000000659         

2. Tadic M, Cuspidi C, Pencic B, Vukomanovic V, Taddei S, Grassi 
G, et al. Association between myocardial work and functional 
capacity in patients with arterial hypertension: an 
echocardiographic study. Blood Press. 2021; 30(3):188-195. 
10.1080/08037051.2021.1902267.  



Katayıfçı et al. / J Exp Clin Med  

 716 

3. Ramos RA, Guimarães FS, Cordovil I, de Sa Ferreira A. The six-
minute walk distance is a marker of hemodynamic-related 
functional capacity in hypertension: a case-control study. 
Hypertens Res. 2014; 37(8):746-52. 10.1038/hr.2014.59. 

4. Chen Y, Liu Y, Han P, Zhang H, Mei Y, Wang Y, et al. Mobility 
speed predicts new-onset hypertension: a longitudinal study. 
Blood Press Monit. 2022; 27(1):22-
26.10.1097/MBP.0000000000000562.  

5. Casillas JM, Damak S, Chauvet-Gelinier JC, Deley G, Ornetti P. 
Fatigue in patients with cardiovascular disease. Ann Readapt Med 
Phys. 2006; 49(6):309-402. 10.1016/j.annrmp.2006.04.002.  

6. Ye R, Liu K, Zhang Z, Gong S, Chen X. Health-related quality of 
life of hypertension in China: a systematic review and meta-
analysis. J Cardiovasc Med (Hagerstown). 2018; 19(8):430-8. 
10.2459/JCM.0000000000000678. 

7. Janusz K. Impact of kinesiophobia  (fear  before  movement)  to  
physical  activity  level  in  patients  with  artery  hypertension. J 
Educ Health and Sport. 2015; 5(4):309-318. 

8. ATS Committee on Proficiency Standards for Clinical Pulmonary 
Function Laboratories. ATS statement: guidelines for the six-
minute walk test. Am J Respir Crit Care Med. 2002; 166(1):111-
117. 10.1164/ajrccm.166.1.at1102. 

9. Troosters T, Gosselink R, Decramer M. Six minute walking 
distance in healthy elderly subjects. Respir Med. 1999; 14(2):270-
274. 10.1034/j.1399-3003.1999.14b06.x. 

10. Chuang ML, Lin IF, Wasserman K. The body weight-walking 
distance product as related to lung function, anaerobic threshold 
and peak VO2 in COPD patients. Respir Med. 2001; 95(7):618-
626. 10.1053/rmed.2001.1115.  

11. Bohannon RW. Reference values for extremity muscle strength 
obtained by hand-held dynamometry from adults aged 20 to 79 
years. Arch Phys Med Rehabil. 1997; 78(1):26-32. 
10.1016/s0003-9993(97)90005-8. 

12. Schmidt RT, Toews JV. Grip strength as measured by the Jamar 
dynamometer. Arch Phys Med Rehabil. 1970; 51(6):321-7. 

13. Tunca Yilmaz O, Yakut Y, Uygur F. Turkish version of the Tampa 
Scale for Kinesiophobia and its test-retest reliability. Turk J 
Physiother Rehabil. 2011; 22(1):44–49 (in Turkish).  

14. Armutlu K, Korkmaz NC, Keser I, Sumbuloglu V, Akbiyik DI, 
Guney Z, Karabudak R. The validity and reliability of the Fatigue 
Severity Scale in Turkish multiple sclerosis patients. Int J Rehabil 
Res. 2007; 30(1):81-85. 10.1097/MRR.0b013e3280146ec4. 

15. Mahler DA, Wells CK. Evaluation of clinical methods for rating 
dyspnea. Chest. 1988; 93(3):580-586. 10.1378/chest.93.3.580. 

16. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method 
of classifying prognostic comorbidity in longitudinal studies: 
development and validation. J Chronic Dis. 1987; 40(5):373–83. 
10.1016/0021-9681(87)90171-8. 

17. Saglam M, Arikan H, Savci S, Inal-Ince D, Bosnak-Guclu M, 
Karabulut E, et al. International physical activity questionnaire: 
reliability and validity of the Turkish version. Percept Mot Skills. 
2010; 111(1):278-84. 10.2466/06.08.PMS.111.4.278-284. 

18. Kaya BB,  İçağasıoğlu A. Reliability and validity of the Turkish 
version of short form 36 (SF-36) in patients with rheumatoid 
arthritis. J Surg Med. 2018; 2(1):11-16. 10.28982/josam.368341 

19. Park S, Han K, Lee S, Kim Y, Lee Y, Kang MW, et al. 
Cardiovascular or mortality risk of controlled hypertension and 
importance of physical activity. Heart. 2021; 107(18):1472-1479. 
10.1136/heartjnl-2020-318193. 

20. Nair SP, Ganu SS, Idariya F. Impact of kinesiophobia on physical 
activity in patients with arterial hypertension. Int J Health Sci Res. 
2017; 7(5):170-175.  

21. Maslow AL, Sui X, Colabianchi N, Hussey J, Blair SN. Muscular 
strength and incident hypertension in normotensive and 
prehypertensive men. Med Sci Sports Exerc. 2010; 42(2):288–
295. 10.1249/MSS.0b013e3181b2f0a4. 

22. Mallah MA, Liu M, Liu Y, Xu HF, Wu XJ, Chen XT, et al. 
Association of handgrip strength with the prevalence of 
hypertension in a Chinese Han population. Chronic Dis Transl 
Med. 2019; 5(2):113–121. 10.1016/j.cdtm.2019.05.004. 

23. Eckhardt AL, Devon HA, Piano MR, Ryan CJ, Zerwic JJ. Fatigue 
in the presence of coronary heart disease. Nurs Res. 2014; 
63(2):83-93. 10.1097/NNR.0000000000000019. 

24. Palhares LC, Gallani MC, Gemignani T, Matos-Souza JR, Ubaid-
Girioli S, Moreno H Jr, et al.Quality of life, dyspnea and 
ventricular function in patients with hypertension. J Adv Nurs. 
2010; 66(10):2287-96. 10.1111/j.1365-2648.2010.05396.x. 

25. Kurpaska M, Krzesiński P, Gielerak G, Uziębło-Życzkowska B, 
Banak M, Stańczyk A, et al.Exercise impedance cardiography 
reveals impaired hemodynamic responses to exercise in 
hypertensives with dyspnea. Hypertens Res. 2019; 42(2):211-222. 
10.1038/s41440-018-0145-y. 

26. Katzmarzyk PT, Friedenreich C, Shiroma EJ, Lee IM. Physical 
inactivity and non-communicable disease burden in low-income, 
middle-income and high-income countries. Br J Sports Med. 2022; 
56(2):101-106. 10.1136/bjsports-2020-103640. 

27. Liu X, Zhang D, Liu Y, Sun X, Han C, Wang B, et al. Dose-
response association between physical activity and ıncident 
hypertension: a systematic review and meta-analysis of cohort 
studies. Hypertension. 2017; 69(5):813-820. 
10.1161/HYPERTENSIONAHA.116.08994. 

28. Durukan BN, Vardar Yagli N, Calik Kutukcu E, Sener YZ, 
Tokgozoglu L. Health related behaviours and physical activity 
level of hypertensive individuals during COVID-19 pandemic. Int 
J Rehabil Res. 2022; 45(2):176-183. 
10.1097/MRR.0000000000000519. 

29. Zyoud SH, Al-Jabi SW, Sweileh WM, Wildali AH, Saleem HM, 
Aysa HA, et al. Health-related quality of life associated with 
treatment adherence in patients with hypertension: a cross-
sectional study. Int J Cardiol. 2013; 168(3):2981-3. 
10.1016/j.ijcard.2013.04.105. 

30. Arija V, Villalobos F, Pedret R, Vinuesa A, Jovani D, Pascual G, 
et al. Physical activity, cardiovascular health, quality of life and 
blood pressure control in hypertensive subjects: randomized 
clinical trial. Health Qual Life Outcomes. 2018; 16(1):184. 
10.1186/s12955-018-1008-6.

 


