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Abstract
Background: The objectives were to assess the validity and reliability of the Greek version of the Sickness Impact Profile (SIP-
GR) questionnaire. Methods: SIP-GR was tested for test-retest reliability, internal consistency and validity in 90 participants 
(54.4% males and 45.6% females) with obesity, cardiac, pulmonary and musculoskeletal problems. The questionnaire was 
administrated twice by one examiner, within an interval of 1-week. During this period, participants with cardiac, pulmonary and 
musculoskeletal problems underwent 2-weekly physiotherapy sessions. Treatment related effects were considered in the analysis. 
Results: SIP-GR demonstrated an excellent internal consistency. The overall Cronbach’s alpha for SIP-Total score >0.9, for 
SIP-Psychological was >0.8 and for SIP-Physical >0.9. The categories scores were all >0.5 except for Communication and Work 
category. Test-retest reliability for the total score was ICC=0.691 for all subjects, 0.562 for those that reported a subjective change 
in their health status due to treatment and 0.999 for those that reported no change in health status. Similar results were found for 
the Physical and Psychological component. Strong negative correlation was found between SIP-Gr total score and Short Form 
Health Survey SF-36 (SF-36) total score (r=-0.66), physical component of SIP-GR and Physical Health of SF-36 (r=-0.62) and 
between psychological component of SIP-GR and Mental health of SF-36 (r=-0.61) at the initial assessment. At reassessment 
the same correlations were moderate due to different treatment effects in the scores of the two questionnaires. Finally, minimum 
detectable change (MDC) was 4.6-5.5 points for the overall score, 6.4-7 for Physical component and 3.5-4.9 for psychosocial 
component, at initial assessment and re-assessment respectively. Conclusion: SIP-GR has shown to be valid and reliable for the 
assessment of patients with cardiac, pulmonary, musculoskeletal diagnosis and obesity. Further studies should assess its ability to 
identify clinically meaningful changes.
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Introduction
Health-related quality of life (HRQOL) is important in a variety of 
diseases and one of the most important outcome measures after an 
intervention. Generic questionnaires are important as they measure 
all the aspects of the disease and reflect the overall impact of the 

disease and the benefits of treatment [1]. 

The Sickness Impact Profile (SIP) is a generic questionnaire 
of health-related functional status [2] and can be used across 
different types and severities of diseases [3]. SIP scores are 
available for approximately 18 different diseases or populations 
[4]. In order to measure the health status, participants must be 
questioned in their own language [5].
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SIP has been translated into several languages including 
Arabic, Chinese for Hong-Kong, Danish, Dutch, Dutch for 
Belgium, English for Mexico, English for the UK, Finnish, French, 
French for Belgium, Italian, German, Norwegian, Portuguese, 
Romanian, Russian, Spanish, Spanish for Mexico, Spanish for the 
USA, Tamil and Thai, Swedish [6]. The aim of this study was the 
cross-cultural adaptation of SIP in Greek language (SIP-GR) and 
the assessment of its psychometric properties.

Materials and Methods 
The study was approved by the Cyprus Bioethics Committee 

(EEBK EΠ 2018.01.148) and whole adaptation process was 
approved by the SIP developers. 

Sample size calculation

Sample size calculations were based on the intraclass 
correlation coefficient (ICC) of test-retest reliability of total scores. 
Using an acceptable ICC of at least 0.7, an expected ICC of at 
least 0.9 a power of 80% a significance level of 0.05 the sample 
size required is 19 subjects [7]. An additional twenty percent of 
drop-out rate was included bringing the total number of subjects 
required to 21. We recruited ninety subjects all together, sixty 
patients with cardiopulmonary and musculoskeletal diseases and 
thirty apparently healthy but obese or overweight subjects (at risk 
group).

Participants 

Ninety (n=90) participants were included in this study after 
signing a written informed consent. Recruitment was achieved via 
advertisement in the local area of Nicosia, Cyprus and from the 
patient list of a local Physiotherapy clinic. Participants were invited 
to participate in this study if they met the following inclusion 
criteria: ≥18 years old, comprehension of Greek language, obese 
and overweight (≥25 body mass index), had recently undergone 
cardiac surgery (within 2-months after surgery), suffer from 
primary osteoarthritis of the hip or knee joint with symptoms 
lasting at least 2-months, complained for nonspecific low back 
pain lasting at least 2-months or were diagnosed with pulmonary 
diseases with recurrent exacerbations. All the participants (n=60) 
except overweight and obese, attended 2 weekly conservative 
physiotherapy sessions according to their diagnosis, during the 
period of data collection. Participants reported information on 
sociodemographic variables such as gender, age and occupation. 
In order to examine the test-retest reliability, all subjects were 
asked to fill the questionnaire twice at one-week interval. In order 
to assess its validity, SIP was compared to 36-item Short Form 
Health Survey (SF-36).

Cross-cultural adaptation process 

In general, cultural adaptation of SIP followed the 
internationally accepted guidelines for cultural adaptation of 
patient reported outcomes published by Beaton et al. [8]. The 
process intended to produce equivalency between the original and 

translated versions in terms of content and to adapt it culturally so 
that the original meaning and intent of the items are maintained. 
The process involved the following 6 steps:

Step 1: Forward translation and harmonization of forward 
translation

Two of the authors, both bilingual physiotherapists, native 
in Greek language independently translated the original version of 
SIP into Greek and produced a report. The two versions were then 
synthesized into one initial translation by consensus of the two 
reviewers and a new report was produced which was send to the 
SIP developers.

Step 2: Backward translation and harmonization of backward 
translation

Two bilingual translators one physiotherapist and one 
language expert, native in English language and fluent in Greek, 
produced two independent back translations of the original Greek 
version. All translators were kept blind to the original English 
version of SIP.

An expert committee consisting of the translators, one 
more Physiotherapist and one medical doctor produced the pre-
final version of the SIP-GR. The committee made a great effort 
to ensure semantic, idiomatic, experimental and conceptual 
equivalence existed between the original and the SIP-GR versions. 
The whole process was documented and a report was again sent to 
SIP developer.

Step 3: Validation of the pre final version

Validation of the translation was performed by evaluating 
the comparability of language and the similarity of interpretation 
using a 7-point Likert scale ranging from 1 (extremely comparable/
similar) to 7 (not at all comparable/not at all similar). 10 bilingual 
individuals independently compared the English and the translated 
versions item by item and rated each one in terms of comparability 
and similarity. Any item above 3 in comparability or 2.5 in similarity 
was deemed appropriate for revision. No item needed revision. The 
same 10 individuals were used for cognitive debriefing. Cognitive 
equivalence of the translated version was tested between various 
educational backgrounds and different regions of Greece in order 
to capture differences in dialects among individuals.

Step 4: Expert committee review

The committee assessed all the reports from the previous 
steps and made all the necessary modifications to optimize the 
final version.

Step 5: Proofreading

A proofreading company was consulted to correct the final 
version in terms of spelling, diacritical, grammatical, or any other 
errors. Following this step, the Final version was ready for pilot 
testing.
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Step 6: Pretesting (pilot study)

The pilot testing of the questionnaire was performed in 
10 individuals (7 males, 3 females) from the general population 
approached randomly in a local mall. Individuals had to be 
overweight or obese and be able to speak, read and understand 
Greek. The 10 participants (mean age 47.7 ± 22.64 years) 
completed the self-administrated SIP-136 Greek version of the 
questionnaire. Eight participants were obese, 2 were overweight, 
7 had hypertension, but only 5 of them were taking medication, 4 
participants had osteoarthritis (OA), 1 was a stroke survivor, 1 was 
diagnosed with Parkinson’s disease (PD), 1 with asthma and 1 had 
a stent due to a congenital heart disease. All individuals were asked 
to complete the questionnaire without the help of an interviewer 
and record any difficulties in comprehending any item on a standard 
form. SIP scores and the time needed to fill the questionnaire were 
also recorded. None of the participants recorded any problem with 
comprehending any item and none left any item unanswered. The 
mean time to complete the questionnaire was 34.2 ± 7.32 minutes 
and the mean total score was 14.8 ± 9.37 (Physical component = 
14.6 ± 16.43, Psychosocial component = 12.5 ± 7.88).

Measurement instruments
Sickness Impact Profile

SIP is a generic questionnaire designed to subjectively 
assess the physical and psychological functioning in a wide 
range of diseases. SIP consists of 136-items that are divided into 
12 categories related to daily living which are then grouped into 
physical and psychosocial dimensions [9,10]. Physical domain 
includes: ambulation, mobility, body care/movement. Psychosocial 
domain includes: social interaction, communication, alertness 
behaviour, emotional behaviour. Sleep and rest, eating, home 
management, recreation and pastimes, and work are considered 
independent categories. Each item is a question in present tense 
and patients is asked to reply how they feel at the time of test 
administration. Replies in all questions are in binary form (΄΄Yes/
No’’) and the patient selects all the questions that are applicable 
to them. The total score is calculated by summing up the domain 
scores and the result is expressed as a percentage of the maximum 
possible score based on the answers (0-100). A higher score 
represents a more severe impact of the disease on health.

36-item Short Form Health Survey
The 36-item Short Form Health Survey SF-36 (SF-36) is a 

generic questionnaire which includes 36 questions based on the 
general health status, divided into 8 subscales which ultimately 
provide two scores of physical and mental health status [11,12]. 
SF-36 subscale scores, range between 0 and 100, where greater 
score shows better HRQOL [13].

Assessment Analysis
Reliability 

Test-retest reliability 

The two-way mixed model, intraclass correlation coefficient 
(ICC), with absolute agreement was used to assess the reliability 
between the first and the second time point in the domain and 
overall scores of SIP-GR (1-week interval). If ICC values were ≤ 
0.40 reliability was considered poor, between 0.40-0.75 moderate, 
between 0.75 and 0.90 substantial and > 0.90 excellent [14]. 
Because most subjects received treatment during the one-week 
test/retest period, all participants were asked to subjectively rate 
their change of health status during the last week using a 0-100% 
scale. Test-retest reliability was calculated separately on those 
subjects that rated their health status change as zero (n=36). Those 
patients were all the obese (no treatment), 5 musculoskeletal 
and 1 Cardiopulmonary patient. Moreover, the standard error 
of measurement (SEM) was calculated based on the formula 
SEM=SD∗√(1−ICC), where SD is the standard deviation of the 
initial assessment, and ICC is the value obtained by the analysis 
of test-retest. In addition, minimal detectable change at the 90% 
confidence level (MDC) was calculated based on the MDC= 1,65 
x √2 x SEM formula [15]. Lower SEM values indicates better 
reliability of the measure, whereas lower MDC values indicates a 
more sensitive measure [16].

Internal consistency 

Internal consistency was determined using the Cronbach’s 
alpha. Values higher than 0.7 are considered as sufficient [14]. 

Validity 
Construct validity

Spearman’s rank correlation coefficient (rs) was used to test 
the construct validity between SIP-GR, and SF-36 questionnaire, 
since the results were not normally distributed. Rs values of 0.00-
0.30 are considered weak, 0.31-0.59 moderate and 0.60-1.00 strong 
[17]. The hypothesis is that there will be significant correlation 
between the overall scores of the two questionnaires and that the 
correlation of the psychological component of SIP will be higher 
with the Mental health of SF-36 than the Physical health and vice 
versa.

Known group validity

The total score and as well as the domain scores were 
compared between the three groups of patients namely the 
obese, the musculoskeletal and the cardiorespiratory group. The 
hypothesis is that at risk group (obese) will be significant different 
than the two patient groups.
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Data Analysis
Data analysis was performed using SPSS (Version 25.0) and Jamovi (Version 2.2.5). The level of significance was set at 0.05. 

Descriptive statistics were reported using means and standard deviations (SD), or frequencies for the demographic characteristics. SIP 
scores are summarized for each of the 12 categories and for the domain and total score. Kruskal-Wallis test was used to assess differences 
between the three patient groups. Pre and post comparisons were performed to determine the changes in each questionnaire between 
initial assessment and re-assessment using Friedman’s Test. Test-retest reliability was assessed using ICC and 95% confidence intervals. 
Internal consistency was evaluated using Cronbach’s alpha. Construct validity was evaluated via Spearman’s rank correlation coefficient. 

Results 
A total of 90 participants included in this study. Thirty of the participants had a history of musculoskeletal problems, 30 participants 

had a history of cardiac or pulmonary problems and the remaining 30 participants were obese or overweight. There was a good balance 
between male (54.4%) and female (45.6%) gender. Table 1 summarizes the characteristics of the respondents.

Variable
Mean ± SD Total participants (n=90)

Age (years) 51.5±19.18

BMI (Kg/m2) 31.6±4.58

Completion time (minutes) 34.7±6.56

Number and percentage (%)

Gender

Male 49 (54.4%)

Female 41 (45.6%)

Health Condition

Overweight 4 (4.4%)

Obese 26 (28.9%)

OSAS 3 (3.3%)

Lumbar Pain 14 (15.6%)

Knee pain 16 (17.7%)

Heart failure 5 (5.6%)

COPD 5 (5.6%)

CABG 7 (7.8%)

AVR 5 (5.6%)

Asthma 5 (5.6%)

Occupation

Administrative work 16 (17.8%)

Business management 4 (4.4%)

College students 7 (7.8%)

Teaching personnel 7 (7.8%)

Pensioneer 27 (30%)

Health care professionals 4 (4.4%)
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Manual workers 7 (7.8%)

Engineers 10 (11.1%)

Arts 4 (4.4%)

Military officers 1 (1.1%)

Hairdressers 2(2.2%)

Professional drivers 1 (1.1%)
Abbreviations: BMI: Body Mass Index; OSAS: Obstructive Sleep Apnoea Syndrome; CABG: Coronary Artery Bypass Graft; AVR: Aortic 
Valve Replacement; COPD: Chronic Obstructive Pulmonary Disease. 

Table 1: Respondents’ characteristics.

Table 2 presents the means and SDs of the different categories, domains and total score of SIP for the three groups of patients 
at initial assessment and re-assessment. Generally, the scores were lower for obese subjects and higher for Cardiopulmonary patients. 
Musculoskeletal patients were lower than Cardiopulmonary group and higher than Obese group in most categories at initial assessment. 
However, as most of them improved with treatment they achieve lower scores than Obese in several categories, in Physical component 
and total score during re-assessment (Table 2). 

  Cardiopulmonary Musculoskeletal Obese

Sleep and Rest
Initial 36.0 (19.40) 26.4 (13.70) 3.7 (7.95)
Re-assessment 16.3 (11.50) 10.8 (9.58) 4.5 (8.14)

Emotional Behavior
Initial 13.1 (16.30) 14.9 (8.72) 7.2 (13.80)
Re-assessment 8.4 (10.80) 8.8 (6.17) 7.7 (14.00)

Body Care and Movement
Initial 23.1 (17.70) 17.2 (13.90) 11.4 (7.91)
Re-assessment 19.0 (18.80) 5.9 (5.67) 11.5 (7.84)

Home Management
Initial 54.8 (28.50) 25.8 (14.70) 17.4 (12.60)
Re-assessment 47.8 (31.20) 15.3 (12.50) 17.4 (12.60)

Mobility
Initial 33.7 (22.40) 17.4 (15.80) 2.3 (6.34)
Re-assessment 18.8 (16.30) 7.4 (6.77) 2.3 (6.34)

Social Interaction
Initial 29.5 (16.00) 13.3 (10.60) 3.5 (9.88)
Re-assessment 16.3 (14.30) 8.2 (7.01) 3.8 (9.85)

Ambulation
Initial 29.0 (8.14) 27.6 (18.00) 19.1 (7.56)
Re-assessment 28.3 (16.40) 21.4 (19.20) 19.1 (7.56)

Alertness Behavior
Initial 1.0 (2.75) 1.1 (3.55) 2.2 (7.17)
Re-assessment 0.6 (2.20) 0.6 (2.33) 2.2 (7.17)

Communication
Initial 4.2 (17.70) 3.1 (6.58) 0.3 (1.61)
Re-assessment 1.0 (3.04) 1.1 (3.46) 0.3 (1.61)

Work
Initial 33.6 (32.60) 25.5 (23.60) 9.3 (9.83)
Re-assessment 25.4 (30.20) 12.8 (17.30) 8.8 (9.54)

Recreation and Pastimes
Initial 34.9 (12.50) 29.0 (13.50) 21.4 (11.90)
Re-assessment 27.7 (11.80) 17.4 (11.00) 22.3 (11.70)

Eating
Initial 10.4 (9.22) 1.0 (2.99) 3.1 (5.37)
Re-assessment 9.5 (10.10) 0.8 (2.52) 3.1 (5.37)

Physical Component
Initial 26.5 (13.00) 18.3 (12.40) 11.4 (6.79)
Re-assessment 21.2 (15.30) 7.3 (5.01) 11.4 (6.78)
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Psychosocial Component
Initial 15.2 (8.90) 9.0 (5.79) 3.3 (6.97)
Re-assessment 8.4 (6.81) 5.3 (3.79) 3.5 (6.94)

Total Score
Initial 24.2 (9.11) 15.4 (6.71) 9.1 (7.32)
Re-assessment 17.7 (9.34) 7.5 (3.50) 9.3 (7.28)

Table 2: SIP categories, domain and total scores by patient group (Mean ± SD).

Reliability
Internal consistency 

Cronbach’s alpha was calculated for the individual categories and the domain and the total scores of SIP. The overall Cronbach’s 
alpha for SIP-Total score >0.9, for SIP-Psychological was >0.8 and for SIP-Physical >0.9. The categories scores were >0.5 except for 
Communication and Work (Table 3).

Internal consistency (Cronbach’s α)

 Initial Assessment Re-assessment

Sleep and Rest 0.755 0.593

Emotional Behavior 0.693 0.620

Body Care and Movement 0.887 0.894

Home Management 0.896 0.898

Mobility 0.805 0.729

Social Interaction 0.881 0.853

Abulation 0.807 0.836

Alertness Behavior 0.508 0.593

Communication 0.063 -0.017

Work 0.218 0.177

Recreation and Pastimes 0.636 0.614

Eating 0.645 0.679

Physical Component 0.936 0.937

Psychosocial Component 0.871 0.870

Total Score 0.965 0.962

Table 3: Cronbach’s alpha for categories, domain and total score of SIP.

Test-retest reliability

Intraclass correlation coefficient (ICC) was higher in the subjects that had no change in their health status compared to those that 
changed due to treatment. ICC for the total score was 0.691 for all subjects, 0.562 for those that reported a subjective change in their 
health status and 0.999 for those that reported no change in health status. This means there was moderate test-retest reliability for those 
that had a treatment effect and excellent reliability for those that had no change in health status. The results are similar for the Physical 
and Psychosocial domains and are included in (Table 4).

Physical component Psychosocial component Total score

No change in Health status (N=36) 1 (0.999-1.000) 0.996 (0.974-1.000) 0.999 (0.993-1.000)

Change in health status (n=54) 0.516 (0.364-0.654) 0.458 (0.254-0.667) 0.562 (0.397-0.683)

All subjects (N=90) 0.599 (0.460-0.718) 0.663 (0.495-0.807) 0.691 (0.565-0.783)

Table 4: SIP Test-retest reliability (ICC, 95% CI).
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The effect of treatment in the questionnaire scores and the reliability of the instrument are supported by the comparisons of pre and 
post values among patients with significant improvement (N=54) and those without improvement (N=36). Only those with no change in 
health status had no significant difference between the pre and post values in both questionnaires. 

Table 5: Comparison between initial assessment and re-assessment among those with health improvement and those without improvement 
(Median/IQR).

SIP-GR total score demonstrated an SEM of 5.5 and MDC of 12.8 points for the assessments at baseline, and an SEM of 4.6 and 
MDC of 10.8 points for the re-assessment using the ICC value of all subjects (0.691). 

Construct Validity

There were strong negative correlations between SIP Physical component and SF36 Physical Health (rs=-0.621, p=0.001), 
between SIP Psychosocial component and SF36 Mental Health (rs=-0.619, p=0.001) and between SIP Total score and SF36 Total score 
(rs=-0.661, p=0.001) at the initial assessment (Table 6). Those correlations were still significant but only moderate (rs=-0.455, p=0.001, 
rs=-0.437, p=0.001, rs=-0.341, p=0.001 respectively) at reassessment (Table 7).

SF36 Physical Health SF36 Mental Health SF36 Total Score

SIP Physical Domain rs=-0.621, p=0.001 rs=-0.424, p=0.001 rs=-0.540, p=0.001

SIP Psychosocial Domain rs=-0.591, p=0.001 rs=-0.619, p=0.001 rs=-0.603, p=0.001

SIP Total Score rs=-0.703, p=0.001 rs=-0.591, p=0.001 rs=-0.661, p=0.001

Abbreviations: SIP: Sickness Impact Profile questionnaire; SF-36: The 36-Item Short Form Survey. 

Table 6: Spearman’s Correlation between SIP and SF36 at initial assessment (N=90).

SF36 Physical Health SF36 Mental Health SF36 Total Score

SIP Physical Domain rs=-0.455, p=0.001 rs=-0.050, p=0.639 rs=-0.253, p=0.016

SIP Psychosocial Domain rs=-0.401, p=0.001 rs=-0.437, p=0.001 rs=-0.403, p=0.001

SIP Total Score rs=-0.475, p=0.001 rs=-0.243, p=0.021 rs=-0.341, p=0.001

Abbreviations: SIP: Sickness Impact Profile questionnaire; SF-36: The 36-Item Short Form Survey. 

Table 7: Spearman’s Correlation between SIP and SF36 at re-assessment (N=90).
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Participant’s self-assessment of health status

Participants were asked to grade their overall health status, post 1-week on a numeric rating scale (0-100%), where 0% indicated 
no degree of improvement and 100% indicated a very high degree of improvement. The percentage change (Post-Pre value/Pre Value × 
100%) from baseline to endpoint for SIP and SF-36 questionnaires were calculated in 1-week interval. There were significant correlations 
between subjective health improvement and change in SIP and SF-36 scores as shown in (Table 8). The negative correlations between 
SIP and health improvement is because SIP post values were smaller that pre values, as lower SIP scores mean lower impact of disease 
(greater improvement).

Subjective Health improvement 

SIP Physical component rs= -0.684, p=0.001

SIP Psychosocial component rs= -0.658, p=0.001

SIP Total score rs= -0.808, p=0.001

SF36 Physical health rs= 0.632, p=0.001

SF36 Mental health rs= 0.608, p=0.001

SF36 Total score rs= 0.679, p=0.001

Abbreviations: SIP: Sickness Impact Profile questionnaire; SF-36: The 36-Item Short Form Survey.

Table 8: Spearman’s correlation between subjective health improvement and change in SIP/SF36 scores.

Known group validity

Significant differences between groups were found for domain and total scores of both SIP and SF-36. In general, impact of 
disease was higher for cardiopulmonary patients in both SIP Physical and Psychological component as well as total score. Impact 
on musculoskeletal patients was higher compared to obese except for Physical component at initial assessment and Total score at re-
assessment (Table 9).

The results for SF-36 were comparable to SIP. In general, obese patients showed higher functional capacity than the other two 
groups. Cardiopulmonary patients were significantly different from musculoskeletal patients only in terms of Physical health (Table 10).
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Table 9: Comparisons between patient groups at initial assessment and re-assessment.

Discussion 
The aim of this study was to assess the validity and 

reliability of the Greek version of SIP questionnaire in individuals 
with obesity, cardiac, pulmonary and musculoskeletal problems. 
The translation process followed published guidelines and was 
smooth without major problems. Overall, the results demonstrate 
that SIP-GR has acceptable validity and reliability, supporting the 
use of this questionnaire in the evaluation of QOL of patients with 
various problems. 

Internal consistency was high for both Physical and 
Psychosocial domain as well as the total score. The German SIP 
version [18] reported slightly lower Cronbach’s alpha for SIP 
total score (a=0.83) in patients with musculoskeletal disorders. 
Even lower value was reported in a study assessing polytrauma 
patients with lower extremity injuries (a= > 0.70) [19], whereas 
similar internal consistency (a=0.93) to this study, was reported by 
Hutter and Wurtemberger [20] in patients with COPD. Similarly, 
high value was found in the original version by Bergner et al. 
[9] (a=0.94) [20] and a study (a= >0.8) examining patients with 
Huntington’s disease [21]. Recently, Majstorovic et al. assessed 
the reliability of the Serbian version of SIP in patients with chronic 
viral hepatitis and stated that the Cronbach’s alpha for total 
score was 0.92, 0.86 for the physical dimension and 0.85 for the 
psychological dimension [22]. The Greek version demonstrated 
similar values for the overall score and comparable values for the 
domain scores. In addition, the Chinese version of SIP reported 

that the overall internal consistency of the questionnaire was 0.98, 
with no values below 0.70 for the category scores [5]. Moreover, 
high Cronbach’s α from the SIP-total score [3], physical and 
psychological dimension scores are reported in other studies [21]. 
Table 10 shows a comparison of internal validity among different 
translations of SIP.

In addition, the SIP-GR demonstrated overall moderate to 
substantial test re-test variability. Test–retest results from studies 
reported an ICC= 0.94 for the physical function dimension and ICC= 
0.93 for the overall SIP-136 score in patients with musculoskeletal 
disorders who completed a second SIP 3-weeks after the initial 
administration [23]. Ho et al. [21] reported reliability of the SIP 
scales (ICC= 0.70) in patients with Huntington disease, similar 
to this study (Table 9). The Italian version demonstrated that the 
majority of the test-retest correlations fell almost always within 
the 0.70-0.90 range [24]. Another study stated that the ICC for 
SIP-total score was 0.70 over a 2‐week test–retest assessment in 
patients with chronic low back pain [25], compared to the 0.999 
ICC of 7-days interval of this study for those that reported no 
change in health status. Table 10 shows a comparison of test-
retest reliability among different translations of SIP. A relatively 
long interval between the two assessments was not considered 
as methodologically appropriate in this study, especially because 
most patients were receiving treatment. The effect of the treatment 
is evident by the change in scores in both SIP and SF-36. As 
expected, reliability was excellent in those patients that reported 
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no subjective change in their health status but moderate overall as most patients reported a change in their health status. The instrument 
seems to be sensitive to change as there was significant correlation between subjective health improvement and change in SIP scores 
(Table 8). In addition, only the patients with subjective health improvement showed significant differences between the initial and re-
assessment values of both questionnaires (Table 5). 

 Version
Internal consistency Test-retest

SIP-Overall Physical 
dimension Psychological dimension SIP-Overall Physical 

dimension
Psychological 
dimension

Japanese 0.96 0.95 0.93 0.92 0.91 0.90

American 0.94 - - 0.92 - -

Chinese 0.98 - - 0.75* - -

Spanish 0.93-0.95⁋ 0.89-0.93⁋ 0.89-0.93⁋ 0.88† - -

Serbian 0.93 0.87 0.86 - - -

Swedish 0.95 - - 0.91 0.91 0.87

Dutch 0.91 0.90 0.84 - - -

German 0.83 - - 0.81 - -

*Mean reliability of the category scores, ⁋ between different ethnic groups, † in a small cohort of 10 patients only, Data for Swedish and Dutch 
versions were taken from [3].

Table 10: Different versions of SIP.

SIP-GR scores showed a significant negative correlation to 
SF-36 scores (Tables 6 and 7). Higher negative correlations were 
found between Physical component of SIP and Physical Health 
of SF-36 compared to Mental Health. Similarly, Psychosocial 
component of SIP showed higher correlation with Mental Health 
of SF-36 than the Physical Health. Correlations between domain 
and total scores of SIP and SF-36 were higher at initial assessment 
compared to follow up. This is difficult to explain as the pre and post 
comparisons of both questionnaires showed the same significant 
differences and there was correlation between subjective health 
improvement and changes in both SIP and SF-36. Considering 
the correlations of subjective health improvement and change in 
SIP and SF-36 total scores it seems that SIP demonstrate a higher 
correlation with subjective change. Perhaps treatment affected the 
scores of SIP more that the scores of SF-36 and this lowers the 
correlation of the two questionnaires at re-assessment. 

Previous studies assessed the validity of SIP questionnaire 
using different disease specific instruments, such as: Rolland-
Morris scale [26], Psoriasis Disability Index [27], Keitel Index 
[18], Oxford-12 [28]. No disease specific scales were used in this 
study as the intention was to assess the properties of SIP as a generic 
instrument. Therefore, a generic instrument such as SF-36 was 
used as a reference standard. In addition, SIP-GR demonstrated 
a moderate overall correlation to SF-36 questionnaire during re-
assessment. One study utilized both SIP and SD-36 in polytrauma 
patients but the correlations are not included in the published 
report [19]. Another study although did not report the correlation 

between the two instruments reported a high similarity of carer’s 
responses on QoL dimensions on both questionnaires [21]. 

Minimum detectable change is critical when judging the 
benefit of an intervention as it shows the level of change above 
measurement error that can be detected therefore is likely to be 
true treatment effect [29]. It also helps in the interpretation of the 
size of the treatment effect. In the physical domain, MDC was 
reported as 5 points, whereas in the psychological domain was 8 to 
11 points in patients with COPD [30-32]. Moreover, it is reported 
that SIP-136 total score had high specificity to detect a change 
of 3 points in patients with rheumatoid arthritis [33,34]. Current 
study showed MDC of 4.6-5.5 points for the overall score, 6.4-
7 for the Physical component and 3.5-4.9 for the Psychosocial 
component, at initial assessment and re-assessment respectively. 
The differences in MDC between this study and the previous 
studies can be explained by the methodological differences of the 
various studies. 

Limitations
The main limitation of this study is the sample size. 

Although the power was sufficient for Test rest reliability, was not 
sufficient to perform an exploratory factor analysis to assess the 
components of the Greek version of SIP. The other limitation is 
that most patients were receiving treatment and they demonstrated 
a subjective health improvement because of it. However, this was 
taken into account and there was an effort to partial the effect of 
treatment wherever this was possible. Last but not least, no disease 
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specific scales were used to investigate the validity of SIP-GR. 
This was due to the aim of the study to investigate the validity of 
SIP-GR as a generic HRQOL tool. Future studies should address 
that in different populations.

Conclusion
This study describes the cultural adaptation, reliability and 

validity of the SIP-GR. The analysed psychometric properties 
showed that SIP-GR was reliable, valid and sensitive to change, 
and can therefore be recommended for clinical purposes. Further 
studies with larger samples are needed to validate the findings.
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