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Abstract 
 

Introduction: This study aims at analyzing factor structure of Short Form Healthy 
Survey (SF-36), Persian Version, for both normal people and patients with chronic 
diseases. 

Methods: In this cross-sectional study, a total of 585 patients with chronic diseases and 
642 over 18-years old normal people were selected using simple casual sampling method. 
When the survey was completed by the participants, the Cronbach's alpha coefficient and 
confirmatory factor analysis (CFA) were used to determine the survey's validity and 
reliability. T-test also was used to compare the average score of the survey's domains in 
both groups. 

Results: For the group of patients with the chronic diseases, the highest mean belonged 
to the social functioning domain's score (43.11±18.48). In contrast, for the normal 
people's group, vitality found the highest mean score (50.83±9.95). T-test results showed 
that the mean difference in all domains except the role limitations because of social 
impediments for both normal people and patients was significant. Cronbach's alpha 
coefficient for all eight domains of the survey for the normal people varied from 0.68 to 
0.90, which it indicated an acceptable reliability for the survey; whereas the coefficient for 
the eight domains of the survey for patients varied from 0.66 to 0.91. CFA results using 
goodness-of-fit indicators showed that the 8-factor structure, suggested by the developer, 
is not verified for the patients group and the CFA results in the normal people's group 
showed that the 8-factor model has an acceptable fitness for the data. 

Conclusion: CFA is an effective method to analyze structure of different domains of SF-
36 in various groups. For this reason, researchers need to be wary when they use the 
survey and also they need to check initially its reliability and validity in different sub-
groups. 
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Introduction: 

When a measuring tool is translated from a 
language to another, its properties and measuring 
quality should be assessed in terms of validity and 
reliability. SF-6 questionnaire is one of the most 
popular questionnaires used in many countries 
including Iran to assess quality of life in normal 
people and patients with chronic diseases (1). What 
is very important in all surveys designed to appraise 
quality of life is that the questions which have been 
considered to assess only a single domain should 
just assess that domain; it means that the one-
dimensionality condition must be met here. 
Likewise, the participant's answer to a certain 
question on a domain should not be influenced by 
his/her answers to other questions on the same 
domain (2). The studies on this area have suggested 
that any deviation from the mentioned rules can 
affect considerably the results of both reliability and 
validity tests. Accordingly, marginalizing the one-
dimensionality condition upon designing a 
questionnaire may result in misguiding results 
according to which a proper question is included in 
the questionnaire (3,4). It is necessary to note that 
an incorrect assessment of quality of life may result 
in wrong estimations and decisions on offering the 
most proper medical methods and improving the 
health level. Factor analysis is a popular technique 
to determine validity and to analyze the factor 
structure of questionnaires. Generally speaking 
factor analysis is used in two cases. Exploratory 
factor analysis (EFA) is used when the researcher 
has no idea about the structure of relationships 
among the questions; but if the questions of each 
domain have been identified already, you may need 
to use confirmatory factor analysis (CFA) (5). 
Pakpour showed that CFA is able to differentiate 
patients in terms of their clinical and demographic 
variables (8). Keller et al. used CFA to assess 
reliability of SF-36 survey in ten countries including 
Denmark, Germany, Italy, Netherlands, Norway, 
Sweden, UK and the United States. In fact, this 
study aimed at analyzing whether the survey is 
sufficiently valid even after being translated into 
different languages? The results showed that only 
mental health and physical functioning domains of 
the survey have been interpreted in a similar way in 
these countries. In other domains, because of 
translation [limitations] and perhaps wrong 

interpretations, people from different nationalities 
had reached different perceptions about questions, 
which it in turn resulted in different findings (7). 
Regarding the importance of using a valid and 
reliable measuring tool, our purpose in this study is 
analyzing reliability and factor structure of SF-36, 
Persian Version, in both normal people and patients 
with chronic diseases. 
 

Methods: 

It is a cross-sectional and applied study. The 
factor structure of SF-36 was studied among over 
18-years old people living in Shiraz City through 
two groups, normal people and patients with 
chronic diseases. A total of 585 patients with 
chronic diseases, including patients with diabetes 
(180), patients with AIDS (100), patients who need 
dialysis (150) and patients with liver transplant 
(155), who had referred to Shiraz City hospitals for 
treatment were selected as the group of patients 
with chronic diseases. A total of 642 over 18-years 
old normal people were selected as the group of 
normal people through simple casual sampling 
method. The normal people group members were 
selected as follows: After taking necessary 
permissions from Education Organization of Shiraz 
City and receiving names and addresses of public 
male and female schools (i.e. primary, guidance 
and high schools), Shiraz City was divided into four 
geographical zones in order to leverage cultural, 
economic and social differences. After justifying 
students, researchers asked them to fill SF-36 
survey by one of their parents provided that the 
parent who is asked to fill the survey should be free 
from chronic disease of AIDS, diabetes, dialysis 
and liver transplant surgery experience. Most 
parents who have student children are middle-aged; 
hence, the author asked a number of retirees of the 
Retirement Association and university students to 
fill the survey in order to find normal members 
from all age groups of over 18-years old.  

SF-36 survey is one of the most popular surveys 
used to assess the quality of life in normal people 
and patients with chronic diseases in many countries 
across the world including Iran. Both validity and 
reliability of the survey have been examined 
through several studies. The important variables in 
this study are all questions and domains. The 
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survey has been designed with 36 questions in eight 
domains: 

Physical Functioning (PF) with 10 questions; 
role limitations because of physical impediments 
(RP) with 4 questions; body pain (BP) with 2 
questions; general health perceptions (GH) with 5 
questions; vitality (VT) with 4 questions; social 
functioning  (SF) with 2 questions; role limitations 
because of emotional impediments (RE) with 3 
questions; and mental health (MH) with 5 
questions.  

Likert Scale method was considered to answer 
the questions. All 10 questions that constitute the 
physical functioning domain have three-point 
answers (yes, I have many impediments, yes, I 
have some impediments, No, I have not any 
impediment). Answers of other questions, except 
question #7, which was about the body pain 
domain, are in the form of 5 point. Options of 
question #7 have been designed in six points (none, 
very weak, mild, average, strong and very strong. 
It is necessary to note that some questions are 
reversed, but finally all questions are converted to 
the positive mode according to the instruction 
included in SF-36 and scores, in each case of 8 
domains, was calculated from 0 to 100 through 
adding the interviewee's selected answers for each 
question to http://www.sf36.com/demos/sf-36v2. 
Higher scores represent high quality of life.  

Data were described after handling with SPSS. 
Cronbach's alpha was used to analyze the survey's 

reliability and CFA was used to study the factor 
structure. LISREL software (ver. 8.54) was 
employed to carry our confirmatory factor analysis 
procedure. 

The one-dimensionality condition indeed means 
that all questions in a domain just assess that 
domain. The condition is checked with CFA. The 
goodness of fit test is used to analyze the one-
dimensionality condition. If the model is completely 
fitted with the data, then the condition was met; it 
means that all question of a domain only assess that 
dimension. The fitness of the fitted model is 
analyzed using chi-square, RMSEA, NNFI, CFI, 
PMR. Values smaller than chi-square value 
represent model's fitness. According to some 
studies, it has been suggested that for accepting the 
model based on the chi-square, degree of freedom 
needs to be less than 3. NNFI>0.92, CFI>0.9, 
and PMR =0 represent the acceptable fitness of the 
model (7, 8, and 9). 
 

Results: 

Cronbach's alpha coefficient was used to 
analyze reliability of SF-36. It was 0.93 for normal 
people and varied from 0.68 to 0.90 for micro-
scales. Cronbach's alpha coefficient of the 
questionnaire for the patients group measured 0.92 
which demonstrated the relatively high reliability of 
SF-36 in both groups. 

 
Table 1. Frequency distribution by gender in each group 

 Women Men Total 
Number Percent Number Percent Number Percent 

Normal group 394 61.4 248 38.6 642 52.3 
Patient group  249 42.6 336 57.4 585 47.7 

 
Table 2. Mean value and SD of people's age by 

gender in each group 

 Women Men 
SD ± average age SD ± average age 

Normal group  41.96±1.07 40.83±1.11 
Patient group  49.18±1.12 49.38±1.22 

 
Regarding p-value, it is seen that the mean 

difference in all domains, except, role limitation 
because of emotional impediments, is significant. 

Goodness-of-fit indicators values for the CFA 
(table 5) indicate that the one-dimensionality 

condition has been met for general health and 
limitation because of emotional impediments in both 
normal and patient groups. On other words, the 
predefined structure for each domain was verified. 
Likewise, limitation because of physical 
impediments in normal group was found a one-
dimensional domain; it means that, as it had been 
guessed, considering 4 questions to measure this 
domain was confirmed.  

 
 

http://www.sf36.com/demos/sf-36v2


Shideh Rafaati, et al                                  Confirmatory Factor Analysis to Assess the Questions of SF-36 Questionnaire 

Hormozgan Medical Journal, Vol 19, No.2, June-July 2015 100 

Table 3. Mean value and SD of scores of questionnaire’s domains and Cronbach's alpha coefficient for both 
groups 

Domains No. of questions SD ± Mean SD Error Cronbach's alpha coefficient 

Pationts Group 

Physical functioning  10 41.39 ± 16.40 1.36 0.91 

Role limitations because of physical  

impediments 
4 38.71 ±16.25 1.35 0.83 

Vitality  4 41.71 ± 16.08 1.34 0.71 

Mental health  5 38.82 ± 18.62 1.55 0.81 

Social functioning  2 43.11 ± 18.48 1.54 0.74 

Role limitation because of emotional 

impediments  
3 38.62 ± 17.75 1.47 0.84 

Body pain  2 42.17 ± 17.24 1.43 0.73 

Normal Group 

Physical functioning  10 47.07 ± 10.19 0.84 0.90 

Role limitations because of physical  

impediments 
4 42.63 ±  9.11 0.76 0.84 

Vitality  4 50.83 ±  9.95 0.83 0.73 

Mental health  5 41.23 ± 11.11 0.92 0.75 

Social functioning  2 45.05 ± 10.16 0.84 0.68 

Role limitation because of emotional 

impediments  
3 39. 60 ± 11.33 0.94 0.82 

Body pain  2 48.39 ±  10.11 0.84 0.74 

General health perceptions  5 45.92 ± 10.65 0.88 0.73 

Physical functioning  10 47.07 ± 10.19 0.84 0.90 

 
 
 
 
Table 4. Comparing the average score of domains in normal and patient group using T-test for both groups 

Normal/patient group Mean difference t-value Degree of freedom P-value 

Physical functioning  5.68 7.35 1225 0 

Role limitations because of physical  

impediments 
3.93 5.28 1225 0 

Vitality  9.12 12.05 1225 0 

Mental health  2.4 2.76 1224 0.006 

Social functioning  1.93 2.3 1225 0.022 

Role limitation because of emotional 

impediments  
0.98 1.16 1225 0.243 

Body pain  6.22 7.79 1225 0 

General health perceptions  8.66 12.32 1222 0 
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Table 5. Goodness-of-fit indicators for CCFA model in eight domains of SF-36 

 Chi-square d.f. RMSEA NNFI RMR CFI 

 
Physical functioning  436.93 35 0.14 0.97 0.086 0.98 
limitation because of physical 
impediments  

13.79 2 0.1 0.99 0.025 1 

General health perception  24.07 5 0.081 0.98 0.039 0.99 
Vitality  31.24 2 0.16 0.91 0.065 0.97 
Limitation because of emotional 
impediments  

0 0 0 The model is saturated, the fit is perfect 

Mental health  31.52 5 0.096 0.99 0.041 0.99 

 
Physical functioning 542.53 35 0.15 0.98 0.1 0.98 
limitation because of physical 
impediments 

3.45 2 0.034 1 0.012 1 

General health perception 26.44 5 0.082 0.98 0.041 0.99 
Vitality 76.94 2 0.24 0.79 0.095 0.93 
Limitation because of emotional 
impediments 

0 0 0 The model is saturated, the fit is perfect 

Mental health 118.10 5 0.19 0.89 0.093 0.94 

 
Table 6. Goodness-of-fit indicators after improving each domain 

 Chi-square d.f. RMSEA NNFI RMR CFI 

Patients Group 
Physical functioning  150.67 30 0.084 0.98 0.073 0.99 
limitation because of physical 
impediments  

0.28 1 0 1 0.0032 1 

Vitality  0.0078 1 0 1.01 0.0007 1 
Mental health  5.92 4 0.029 1 0.018 1 

Normal Group 
Physical functioning 85.66 30 0.054 0.98 0.082 0.99 
Vitality  0 0 0 0.96 0.075 0.96 
Mental health  10.83 2 0.082 0.99 0.024 1 

 
RMSEA > 0.1 values suggest that it would be 

impossible to speak about meeting one-
dimensionality condition of physical functioning, 
vitality and mental functionality in both groups and 
limitation because of physical impediment in 
patients group. Considering the correlation between 
pair questions which apply the most adjustment in 
chi-square value in each domain, the following 
table can be offered in order to improve the model’s 
fit indicators. 

Note: RMSEA: root mean square error of 
approximation, NNFI: non – normed fit index 

CFI: comparative fit index, RMR: root mean 
square residual. 

 
Conclusion: 

In this study, confirmatory factor analysis made 
it clear that the 8-factor structure suggested by the 

developed is confirmed for the normal people 
group. In contrast, five  questions on the mental 
health was not confirmed for the patients group; 
because the correlation between two pairs of the 
questions was so strong that the mental health was 
divided into two domains and it will be 
problematic, because in this study, the questionnaire 
will measure 9 domains, rather 8 domains, for the 
patients. In other words, the CFA results in patients 
group represent that the 5-factor model has not an 
acceptable fitness on data. In physical functioning, 
for patients with chronic diseases, correlation was 
found between questions 4 and 5, 7 and 8, 1 and 7. 
In this study, correlation between pair questions of 
all domains, except mental health for patients 
group, was not very strong that can question the 
one-dimensionality condition. However, a less 
strong correlation was evident among questions in 
some domains of the questionnaire for both normal 
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people and patients. For physical functioning 
domain of normal people, the strongest correlation 
was found between question # 1) Does your health 
condition limit you in doing heavy exercises, such 
as running? And question # 4) Does your health 
limit you in climbing stairs? But this correlation 
does not question the one-dimensionality condition. 
The CFA results also showed that in mental health 
domain of patients there is correlation between two 
questions, have you felt convenience and 
satisfaction within last month? and have you been 
happy within last month? SF-36 was used in a study 
(1993) on quality of life of four groups of patients 
in comparison to normal people and the results 
showed that 8 sub-scales in patients group is not 
confirmed (8) and our results are consistent with 
these results. CFA was introduced as a good 
method to asses SF-36 survey in a study (2013) 
conducted in Australia over 3014 people. Its results 
showed that there was a correlation between mental 
health and role limitation because of physical 
impediments (9). However, the results of a study 
(2012) conducted in Canada in various groups, in 
terms of gender and race, with the aim of assessing 
SF-36 survey, the CFA results showed that gender 
and race have no impact on people’s general 
understanding of questions; it means that the 
questionnaire’s reliability was similar in various 
groups (1). Pakpour et al. assessed the quality life 
of 144 hemodialysis patients in Iran using SF-36. 
The CFA results indicated that the survey can 
differentiate patients in terms of clinical and 
demographic variables (10). Keller et al. (1998) 
used CFA to assess reliability of SF-36 in ten 
countries including Denmark, Germany, France, 
Italy, Netherlands, Norway, Spain, Sweden, UK 
and the United States. In fact, this study aimed at 
analyzing whether the survey is valid sufficiently 
even after being translated into various languages? 
The results showed that only mental health and 
physical functioning domains of the survey have 
been interpreted equally in these countries. In other 
domains, because of translation and perhaps wrong 
interpretations, people from different nationalities 
had reached different perception of questions which 
in turn it resulted in different findings (11). Field et 
al. (2000) analyzed validity and reliability of SF-36 
among 185 patients with cardiac disease and normal 
people using CFA and Cronbach's alpha. Their 

study showed that SF-36 is a useful scale to assess 
quality of life in patients with cardiac diseases (12). 
A study (2013) in Singapore was conducted to 
assess English and Chinese versions of SF-36; the 
results suggested that the survey’s validity was not 
the same in both groups (13). A study (2005) was 
conducted on people with stroke and control group. 
The CFA results showed that SF-36 is able to 
differentiate the two groups (14). A study (2007) in 
the United States analyzed reliability and factor 
structure of SF-36 among old people with the 
traumatic brain injury. In this study, CFA was used 
in order to examine the impact of surgery intensity 
and racial groups on how this survey works. The 
results, 8-domain structure of the survey were 
confirmed. Although the surgery intense did not 
affect the validity of survey, the racial groups were 
effective. After controlling the effect of racial 
diversity, the survey’s validity for measuring the 
score of quality of life in old people with the 
traumatic brain injury was reported acceptable (2). 
Comparing results of previous studies and this study 
implies that certain factors such as the sample, 
geographical zone, gender, race, language, culture, 
etc. can affect the difference between results I 
various studies.  

Confirmatory factor analysis is an effective 
method to analyze structure of domains of SF-36 
across different groups. Our results indicated that 
considering five questions in the mental health 
domain of patients is denied, because the 
correlation between questions 1 and 3 was so strong 
that these they measured a separate domain 
independently. For this reason, researchers need to 
be wary when they use the SF-36 and also they 
need to check initially its reliability and validity in 
different sub-groups.  

 
Limitations of the study: 
The patients group only included patients with 

diabetes, AIDS, dialysis patients, and patients who 
had liver transplants. Since the group is just 
composed of patients with the mentioned diseases, 
then the results cannot be generalized to all patients 
with the chronic diseases. On the other hand, since 
the study has been conducted in Shiraz City, then 
its results cannot be generalized to whole Iran.  
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Recommendation: 
Thanks to its broad application, it is 

recommended that its properties and factor 
measuring quality is studied in other cities and 
ethnic, lingual, cultural and groups in order to 
achieve a standard, valid and reliable tool on quality 
of life based on the results of such studies. 
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