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1. Introduction
Ankylosing spondylitis (AS) is a progressive, chronic 
inflammatory rheumatic disease characterized by pain, 
limitation of movement, and spinal deformity in general. 
Although spine involvement is more frequent, joint, 
extra-articular regions, and entheses are also affected. In 
individuals with AS, an increase in disability level and a 
decrease in quality of life are observed [1,2]. 

“Assessment of Spondylarthritis International Society-
European League Against Rheumatism (ASAS/EULAR)” 
reported that combining nonpharmacological and 
pharmacological treatments is more effective in planning 
the treatment of individuals with AS [3]. The treatment 
approaches applied in patients with AS aim to reduce 
symptoms, provide spinal flexibility, preserve functionality, 
and increase health-related quality of life [4]. It is essential 
to evaluate the patient comprehensively before treatment. 
“The Assessment in Ankylosing Spondylitis Working 
Group” recommended some assessment tools for the 

determination of symptoms, disease severity, disease 
activity, spine mobility, and disability level while keeping 
clinical and physiotherapy records of patients [5]. In 
recent years, outcome measurements used in individuals 
with AS have been the focus of attention. Accordingly, the 
evaluations developed for patients with AS include disease 
status, clinical, physical, and functional evaluations, and 
patient-reported outcomes (PRO)’s [6]. PROs, which 
are used to evaluate chronic rheumatic diseases, deal 
with the effects of the disease on the patient in different 
dimensions [7]. Bath Ankylosing Spondylitis Functional 
Index (BASFI) [8], Ankylosing Spondylitis Disease Activity 
Score (ASDAS) [9], Patient Acceptable Symptom State 
(PASS) [10], and Ankylosing the Spondylitis Quality of 
Life (ASQoL) [11] are generally preferred for the function, 
disease activity, perceived general health status and quality 
of life, respectively. Core assessment tools recommended for 
the evaluation of the functional status of patients with AS 
include BASFI, Dougados Functional Index (DFI), Health 
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Assessment Questionnaire for the Spondyloarthropathies 
(HAQ-S), The Revised Leeds Disability Questionnaire 
(RLDQ) [6, 12, 13]. BASFI and RLDQ are PRO’s [13], 
which evaluate functional status unidimensionally. Unlike 
other questionnaires, RLDQ is a short, understandable 
questionnaire developed more specifically for AS patients, 
including “mobility”, “bending down”, “reaching up and 
neck mobility”, and “posture”. Moreover, RLDQ includes 
the fields of “body functions”, “activities and participation”, 
“self-care” of the International Classification of Functioning, 
Disability, and Health (ICF) developed by the World Health 
Organization (WHO) [14]. The Swedish [15] and Italian 
[16] language versions of the RLDQ in individuals with 
AS were found to be valid and reliable. To our knowledge, 
the psychometric properties of the Turkish version of the 
RLDQ have not been studied yet. The aim of this study 
is to examine the cultural adaptation and psychometric 
properties of the Turkish version of The Revised Leeds 
Disability Questionnaire (RLDQ) in individuals with AS.

2. Methods
2.1. Translation and adaptation process
Necessary permissions were obtained from the original 
questionnaire developer to translate the RLDQ into Turkish 
and examine its psychometric properties. International 
methodological guidelines of Beaton et al. and Guillemin 
et al. were preferred for translation and cultural adaptation 
of the RLDQ [17,18]. The first step in the translation 
procedure is “forward-translation”. At this stage, an 
academic translation team consisting of four academics 
(one rheumatologist, three physiotherapists) whose mother 
tongue is Turkish and experts in English translated the 
questionnaire into Turkish independently and noted 
cultural and linguistic differences. The second step of the 
translation procedure is the “synthesis of translations”. The 
same four academic expert committee members discussed 
four independent translations in Turkish sociocultural and 
linguistic differences. Later, the Turkish draft of RLDQ 
was created. The third step of the translation procedure 
is the “back translation” of the synthesized translation 
(draft version). To check its accuracy, the draft translated 
version was back-translated from Turkish to English by a 
professional bilingual native English translator (without 
seeing the original version). At this stage, the aim is to find 
out whether the translated RLDQ represents linguistically 
the same content as the original version. In the fourth step 
of the translation procedure, the translation committee 
evaluated the conceptual compatibility of the RLDQ Turkish 
version. At this stage, conceptual and cultural aspects were 
discussed in detail. In the fifth step, RLDQ was piloted. 
The intelligibility, linguistic and cultural appropriateness of 
the RLDQ were analyzed with a 5-point Likert-type scale. 
A pretest was applied to 15 randomly selected Turkish-
speaking healthy individuals. Since all the items were 

understandable in the pilot study, the latest version of the 
RLDQ was created without any changes (Appendix 1).
2.2. Sample size estimation
The sample size of the RLDQ was calculated separately 
for the total sample and test-retest reliability sample. 
The Kappa coefficient for the total score of the Revised 
LDQ in the Italian version was taken into account for the 
whole study [16]. The effect size calculated on this score 
(G*Power 3) was approximately 0.25 [19,20]. Considering 
the power of 0.80 and the probability of alpha error of 0.05, 
it was appropriate to conduct the study with a total of 95 
individuals. Considering the possible drop-out rate, we 
completed the study with 100 individuals. Additionally, 
calculation formulas and recommendations of Walter and 
Bonett were taken into account for test-retest reliability 
[21,22]. The lower interval of the ICC value in the revised 
LDQ psychometric property analysis study was determined 
as (0.94) expected and 0.80 as the least acceptable ICC. 
Alpha significance level and power were adjusted as 0.05 
and 0.80, respectively [13]. Considering the 10% drop-
out, it was decided that at least 24 individuals should be 
reevaluated. Consequently, 30 individuals were retested. 
2.3. Study design
The study was conducted with 100 AS patients who were 
followed up at Dokuz Eylül University, Department of 
Rheumatology. Inclusion criteria for the study were 
patients diagnosed with AS according to the modified New 
York criteria (mNYc) by a rheumatologist were included in 
the study [23]. 

Exclusion criteria for the study were individuals with 
other chronic and severe conditions (e.g., hemiplegia, 
neuropathies, lumbar disc herniations, spinal pathologies). 
An informed consent form was signed by the patients and 
the study was approved by the ethics committee of Ege 
University (No: 21-5.1T/4).

The physical data and demographic characteristics of 
the patients were assessed. Patients were asked to fill the 
Dougados Functional Index (DFI) and Bath Ankylosing 
Spondylitis Functional Index (BASFI), Stanford Health 
Assessment Questionnaire (HAQ) in addition to RLDQ. 
Thirty patients refilled the RLDQ [24,25].

Revised Leeds Disability Questionnaire (RLDQ)
The Revised Leeds Disability Questionnaire (RLDQ) 

consists of four main sections and a total of 16 items. 
Each section contains 4 items: “mobility”, “bending down”, 
“reaching up and neck mobility”, and “posture”. Each item is 
scored from 0 (I can do it without difficulty) to 3 (I cannot). 
The originally proposed procedure for calculating the total 
score has been changed. Currently, it is recommended that 
the sum of the scores obtained from each of the 16 items 
constitute a total score ranging from 0 to 48 [13].

Dougados Functional Index (DFI)
DFI is a 20-question survey of difficulties in doing daily 

activities. This tool is the index of functional decline, and 
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it is used for scoring joint tenderness in AS assessment. 
The functional index consists of 20 questions, and the 
joint index is based on the scoring of 10 joints after strong 
finger pressure. The Turkish version of the questionnaire 
was found to be valid and reliable [24].

Bath Ankylosing Spondylitis Functional Index (BASFI)
BASFI consists of 10 questions in total, including 

functional activities related to reaching, bending, changing 
positions, getting up, turning and climbing stairs (eight 
questions) and the ability of patients to cope with their 
daily lives (two questions). Patients answer the questions 
on the Visual Analog Scale (VAS). BASFI questions the 
physical functions of the patients in the last week. A score 
between 0–10 is obtained from the scale. An increase in the 
score indicates an increase in physical function limitation. 
The Turkish version of the questionnaire was found to be 
valid and reliable [24].

Stanford Health Assessment Questionnaire (HAQ)
The Stanford Health Assessment Questionnaire (HAQ) 

is an arthritis-specific scale for assessing functional status. It 
is widely used in patients with AS. HAQ is a questionnaire 
reflecting functional status, and its score has been shown to 
correlate with disease activity indicators. HAQ scores range 
from 0 to 3, with 3 points indicating severe functional disability. 
HAQ has eight domains. There are 20 questions in total, 2–3 
questions in each area. These areas are; dressing and self-care, 
getting up, eating, walking, hygiene, reaching, grasping, and 
normal daily activities. While filling out the questionnaire, 
the last week is questioned. The patient’s difficulties in 
certain activities are evaluated. The Turkish version of the 
questionnaire was found to be valid and reliable [25].

2.4. Statistical analysis
“IBM SPSS Statistics Version 25 computer package 
program (Chicago, IBM, USA)” was preferred for data 
analysis. “Mean ± standard deviation (X±SD)” or “%” 
was given for the quantitative and qualitative variables, 
respectively. “Kolmogorov-Smirnov/Shapiro-Wilk” tests 
were analyzed to check the normality. “The intra-class 
correlation coefficient (ICC)” was used to evaluate “test-
retest reliability”. ICC values greater than 0.80 was accepted 
as excellent reliability (26). “Internal consistency” was 
analyzed with “Cronbach’s alpha coefficient”. Alpha values   
ranged 0.70 and 0.95 were defined as a consistent score 
[27]. In addition, standard error mean-standard error 
mean (SEM95) and minimum detectable change-minimal 
detectable change (MDC95) were also calculated [28]. The 
relationship between RLDQ and other questionnaires was 
analyzed for construct validity. The statistical significance 
level was accepted as p < 0.05. The confidence interval 
was set as 0.05. Juniper emphasized that a correlation 
coefficient above 0.5 show an excellent validity of a 
questionnaire [29].

3. Results
The mean age of 100 patients (40 female, 60 male) 
participating in the study was 48.3 ± 12.6 years. The 
participant’s body mass index was 27.3 ± 5.2 kg/m2, 
classified as slightly overweight. The mean time elapsed 
after individuals were diagnosed with AS was 12.4 ± 9.1. The 
majority of the patients were married (83%). On the other 
hand, 41% and 33% of individuals were high school and 
primary school graduates, respectively. Sociodemographic 
variable data of the patients are presented in Table 1.

Table 1. The data of the ankylosing spondylitis patients.

n:100 Total 
Age (years, mean ± SD) 48.3 ± 12.6
Weight (kg, mean ± SD) 78.1 ± 15.2
Height (cm, mean ± SD) 1.69 ± 0.09
Body mass index (kg/m2) 27.3 ± 5.2
Duration of AS (years, mean ± SD) 12.4 ± 9.1
Gender (n, %)
Women 40 (40.0)
Men 60 (60.0)
Marital status (n, %)
Married 83 (83.0)
Single 17 (17.0)
Education (n, %) 
Primary school 33 (33.0)
High school 41 (41.0)
University 24 (24.0)
Postgraduate 2 (2.0)

SD: standard deviation, n: number of patients
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The values   of DFI HAQ, BASFI, and RLDQ 
measurements were 8.5 ± 6.8, 11.2 ± 13.5, 3.6 ± 2.5, 
and 10.4 ± 8.9, respectively (Table 2). The test-retest 
reliability and internal consistency of the RLDQ total 
score were excellent. ICC score was calculated as 0.853, 
and Cronbach’s alpha score was calculated as 0.905. The 
reproducibility of the items was between 0.6 and 0.8. That 
is, high to excellent reliability was recorded. In addition, 
the internal consistency score of the total score and the 
items was between 0.80 and 0.9. This value confirmed the 
internal consistency of the RLDQ (Table 3).

The SEM and MDC values   calculated for the RLDQ 
total score were 2.74 and 7.60, respectively. On the other 
hand, within the scope of construct validity, LDQ; DFI 
was compared with HAQ and BASFI. The correlation 
coefficients obtained from this comparison ranged from 
0.7 to 0.8. RLDQ had degrees of correlation with DFI, HAQ, 
and BASFI of 0.814, 0.742, and 0.852, respectively. These r 
values   revealed that the RLDQ was the valid assessment 
score for disability and quality of life. Construct validity 
was excellent (r > 0.50, p < 0.01) (Table 4).

Table 2. The mean clinical scores of the ankylosing spondylitis patients.

n:100 Mean ± SD Range

DFI 8.5 ± 6.8 (0–27)
HAQ 11.2 ± 13.5 (0–100)
BASFI 3.6 ± 2.5 (0–5)
RLDQ 10.4 ± 8.9 (0–38)

SD: standard deviation, n: number of patients

Table 3. The reliability of the RLDQ.

Test (Mean ± SD) Retest (Mean±SD) ICC (95% CI) α SEM95 MDC95

Item 1a 0.3 ± 0.5 0.3 ± 0.6 0.726 (0.42–0.86) 0.898 0.21 0.60
Item 1b 0.4 ± 0.6 0.2 ± 0.5 0.809 (0.59–0.90) 0.899 0.24 0.68
Item 1c 0.9 ± 0.8 0.9 ± 0.6 0.828 (0.63–0.91) 0.902 0.37 1.04
Item 1d 0.5 ± 0.6 0.5 ± 0.6 0.777 (0.53–0.89) 0.898 0.24 0.66
Item 2a 0.3 ± 0.6 0.4 ± 0.6 0.838 (0.66–0.92) 0.900 0.24 0.68
Item 2b 0.9 ± 0.9 0.9 ± 1.0 0.832 (0.64–0.92) 0.896 0.52 1.44
Item 2c 0.9 ± 0.1 0.8 ± 0.8 0.664 (0.29–0.84) 0.892 0.04 0.12
Item 2d 1.1 ± 1.0 1.1 ± 1.0 0.789 (0.55–0.89) 0.894 0.36 0.99
Item 3a 0.5 ± 0.8 0.4 ± 0.8 0.870 (0.72–0.93) 0.901 0.26 0.73
Item 3b 0.8 ± 0.9 0.7 ± 0.8 0.890 (0.76–0.94) 0.901 0.33 0.93
Item 3c 0.6 ± 0.8 0.6 ± 0.8 0.859 (0.70–0.93) 0.901 0.27 0.75
Item 3d 0.3 ± 0.6 0.7 ± 1.0 0.884 (0.75–0.94) 0.899 0.30 0.84
Item 4a 0.7 ± 1.0 0.4 ± 0.7 0.744 (0.46–0.87) 0.897 0.46 1.29
Item 4b 0.1 ± 0.5 0.7 ± 1.1 0.782 (0.54–0.89) 0.898 0.20 0.57
Item 4c 0.7 ± 1.0 0.7 ± 1.0 0.828 (0.63–0.91) 0.903 0.54 1.51
Item 4d 1.0 ± 1.3 0.8 ± 1.1 0.703 (0.37–0.85) 0.905 0.49 1.38
RLDQ (T) 10.6 ± 8.9 9.6 ± 8.2 0.853 (0.69–0.93) 0.905 2.74 7.60

n: number of patients, ICC: Intra-class correlation coefficient, CI: Confidence interval, α: Cronbach’s alpha, SEM: Standard error of 
measurement; MDC: Minimal detectable change.
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4. Discussion
The present study focused on the cultural adaptation, 
validity, and reliability of the Turkish version of the RLDQ. 
This straightforward questionnaire is frequently used by 
rheumatologists in patients with AS, developed more 
than 25 years ago [30]. During the rehabilitation process, 
the focus of physiotherapists on daily living activities for 
specific movements raises the need for a questionnaire 
containing subheadings for each restricted movement, 
joint and posture [31]. In this respect, the RLDQ has 
provided a unique assessment chance to therapists. It was 
essential to translate and adapt the questionnaire with 
standardized methods. This procedure provides a reliable 
evaluation in individuals whose mother tongue is Turkish, 
living in Turkey or in various locations in Europe [32]. 
According to the study results, the Turkish version of the 
RLDQ was found to be valid and reliable. 

To emphasize the unique advantage of our research, 
it is necessary to discuss the superiority of the RLDQ 
over similar assessment tools. The RLDQ consists of 
4 subitems and a total of 16 questions. These subitems 
are; “mobility”, “bending down”, “reaching up and neck 
mobility”, and “posture”. In this respect, it differs from 
the disability assessment in other ankylosing spondylitis. 
Physiotherapists need to be able to evaluate certain body 
parts, joints, movements and posture, independently. 
Being able to do this with a standardized questionnaire 
adds great specificity to clinical practice. For instance, 
posture can be evaluated comprehensively in the RLDQ. 
It is essential for patients to be able to express their 
difficulties comprehensively in cases of standing on 
the heel, coughing-sneezing, sleeping in the supine or 
prone position [13, 16,30]. In addition, limitations due 
to decreased flexibility in the neck joint are prevalent in 
AS. In rehabilitation follow-up, patients’ range of motion 
is usually monitored with a goniometer or inclinometer 
[33]. However, besides objective findings, presenting 
the patient’s subjective difficulty in neck movements by 
blending them with daily living activities may provide 
clinicians with an additional advantage in evaluation. 
BASFI does not provide a comprehensive assessment 
with subsections. In addition, the ceiling effect has been 
reported in BASFI. This issue shows that the actual scores 

of the patients reflected commonly high with BASFI. It 
is deemed that BASFI may not be responsive enough to 
reveal patients’ clinical status [6,12,34]. The Dougados 
Function Index is another frequently used questionnaire. 
Although it can evaluate comprehensive activities of 
daily living, it has a narrow response range in terms of 
giving answers (Likert type ranged 0–2). In this case, 
it may lead to patients not being able to express their 
own situation adequately. In addition, subscores may 
not allow the physiotherapist to make a comprehensive 
evaluation [12,34]. Therefore, considering that different 
questionnaires may provide different benefits, clinicians 
may focus on the RLDQ, especially in order to address 
posture and neck joint mobility individually.

The LDQ was developed in 1994 and later revised 
[13,30]. The Italian and Swedish versions of the adapted 
questionnaire were found to be valid and reliable [15,16]. 
We could not find another language version of this 
questionnaire, which is frequently used in ankylosing 
spondylitis, other than English, Swedish and Italian, or 
perhaps it was not published in an article. However, it 
should be emphasized that this is a significant deficiency 
and that rheumatological study groups should use this 
questionnaire by revealing its psychometric properties in 
different countries [27].

In the original English development study (sample age 
41.1 and 46.3 years), the RLDQ was found to be responsive 
between the two assessments (t = 2.79, p < 0.01). In this 
development study, whose sample age was similar to our 
study (approximately 48 years), ICC was presented as 0.92. 
In the correlation results, the authors showed a wide range 
of coefficients from low to high (0.2 to 0.7) in correlation 
with some clinical examination findings of flexibility (e.g., 
Schober’s test, flexibility assessment) [30]. In the later 
study of revised LDQ, responsiveness (p < 0.0001) and 
reliability (ICC = 0.95) were also revealed [13].

In the Italian version of the RLDQ, Cronbach’s alpha 
value of the questionnaire was calculated and found to 
be 0.90. The ICC was 0.97, and the correlation coefficient 
between HAQ and Italian RLDQ was 0.8, considered 
remarkable. It has been shown that the correlation with 
anthropometric measurements is between 0.2–0.7 in the 
Italian version, similar to the development study [16]. In 

Table 4. Correlation between the RLDQ with DFI, HAQ, BASFI.

n:100 r p

RLDQ vs DFI 0.814 <0.01
RLDQ vs HAQ 0.742 <0.01
RLDQ vs BASFI 0.852 <0.01

n: number of patients
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the Swedish version, internal consistency and test-retest 
reliability were demonstrated by correlation and kappa 
coefficient, and the questionnaire was reliable. On the 
other hand, in the correlational analysis performed for 
construct validity, a correlation was obtained between 
the anthropometric measurements and the RLDQ in the 
range of 0.00–0.64 [15].

In our study, the Turkish version of the RLDQ revealed 
an ICC value of 0.85. Although it is a slightly low value 
compared to other psychometric analysis studies, being 
>0.80 showed that the test-retest reliability of the Turkish 
version of the questionnaire was high. We also showed 
excellent internal consistency with an alpha value (α 
= 0.905). The SEM and MDC value of the RLDQ was 
demonstrated for the first time in our study. In this respect, 
our study has a unique originality. The MDC value of 7.60 
provides a reference follow-up value for rheumatologists 
and therapists in clinical practice. The smallest change 
value that can be considered clinically significant has been 
demonstrated.

We examined the construct validity of the Turkish 
RLDQ with correlational analysis. The correlation between 
the RLDQ and HAQ was calculated as 0.74. This value 
was close to the HAQ comparison coefficient in the Italian 
version (0.80) [16]. In this respect, our study was similar 
to the Italian version. In addition, the correlations between 
RLDQ with DFI and BASFI were 0.81 and 0.85, respectively. 
In our study, these correlation values   indicated a high 
degree of correlation of the Turkish version of the RLDQ.

Revealing some limitations of our study will contribute 
to the methods of further studies. First of all, we did not 
compare the RLDQ with any anthropometric features of 
the patients. In particular, joint mobility measurement 
with goniometer and inclinometer or comparison with a 
more precise objective measurement would have made our 
study more valuable. Alternatively, evaluation of flexibility 
with clinical tests (e.g., Schober test, sit and reach test) 

could provide us with an advantageous clinical conclusion. 
Second, we did not do a responsiveness analysis. This 
analysis method was not suitable for the specifications 
of our study, as it required long-term patient follow-up 
or investigated the response to treatment intervention. 
Third, we did not do the content validity of the revised 
LDQ. In this way, further adaptation could be obtained. 
Last but not least, a comprehensive postural assessment of 
patients, particularly by a sensor or computerized analysis, 
would have been of additional advantage compared to the 
LDQ.

5. Conclusions
According to the results of our study, the Turkish version 
of the RLDQ was found to be valid and reliable in patients 
with ankylosing spondylitis. Test-retest reliability and 
internal consistency were excellent, and construct validity 
was high. It has been shown that the RLDQ has a high 
correlation coefficient with the disability assessment 
questionnaires that are frequently used in the field. On 
the other hand, the most original aspect of the study was 
that the SEM and MDC values   of the Revised LDQ were 
revealed for the first time. It should be emphasized that the 
revised LDQ is distinctive and valuable to focus separately 
on neck mobility and posture, individually.
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Leeds Yetersizlik Anketi
 
LÜTFEN BU KAYDI DOLDURUN VE BUGÜN SİZİ MUAYENE EDEN DOKTORA VERİN.
LÜTFEN GEÇEN HAFTA BOYUNCA YETENEKLERİNİZİ EN İYİ AÇIKLAYAN YANITI İŞARETLEYİN.
LÜTFEN SÜTUN 3’E DİKKAT EDİN (OLMASI GEREKENİN DIŞINDAKİ EKSTRA HAREKETLER VURGULANIYOR): 
Örneğin, eğer arabadan ancak elinizi yukarı kaldırıp tavandan destek alarak inebiliyorsanız, soru 1b’ye yanıt olarak bu 
sütunu işaretleyebilirsiniz.
 

  Zorluk çekmeden 
yapabilirim

Zorlanarak 
yapabilirim

Sadece olması gerekenin 
dışında ekstra hareketler 
ile yapabilirim

Yapamam

1. HAREKETLİLİK
a. Banyoya girip çıkma        

b. Arabaya binme ve inme        
c. Sabah uyanıp yataktan kalkma        
d. Yatakta dönme        

2. AŞAĞI EĞİLME    
a. Tuvaleti kullandıktan sonra temizlenme        

b. Çorap giyme ve çıkarma        
c. Ayakkabı giyme ve bağcıklarını bağlama        
d. Ayak tırnaklarını kesme        

3. BOYUN hareketleri       
a. Yüksekteki pencereleri açma           

b. Yoldan karşıya geçmeden önce iki yöne de 
bakma (örneğin bakmak için ayaklarınızı hareket 
ettirmeniz gerekiyor mu?)

       

c. Yüksek bir rafa uzanırken ulaştığınız objeye 
bakma        

d. Küçük bir bardaktan içecek içme (örneğin 
dizinizi bükmek zorunda kalıyor musunuz?)        

4. DURUŞ       
a. Topukların üzerinde yürüme          

b. Öksürme veya hapşırma        
c. Sırt üstü uyuma        
d. Yüzüstü uyuma        
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