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ABSTRACT

Objectives: In this present study, we aimed to perform the reliability and validity analyses of the Turkish Form of Short Form-12 version 2 (SF-12v2) 
in different groups of patients.
Patients and methods: After the permission for the validation study of the Turkish Form, Optum provided the authors the validly translated 
Turkish Form of SF-12v2. The study was carried out in rheumatological, psychiatric, and surgical wards of Manisa Celal Bayar University Hafsa 
Sultan Training and Research Center between September 2019 and June 2020. Taking possible dropouts into consideration, a total of 136 patients 
(67 males, 69 females; mean age: 43.5±14.4 years; range 19 to 82 years) constituted the study group. In addition to SF-12v2, for concurrent validity, 
Nottingham Health Profile (NHP) was used as the comparator instrument.
Results: In internal consistency, for the physical component summary score, the Cronbach alpha coefficient was 0.80, and item-total score 
correlation coefficients were between 0.32 and 0.73. The Cronbach alpha coefficient of the mental component summary score was found to be 0.88 
where the item-total correlation coefficients varied between 0.60 and 0.78. Exploratory factor analysis revealed a two-factor solution, representing 
mental and physical components. For criterion validity, convergent and discriminant validity analyses were performed using NHP with SF-12v2, and 
domains of SF-12v2 correlated well with the domains of NHP accordingly. In criterion validity, the psychiatric group had the lowest mean score in 
mental health, vitality, social functioning and role difficulties due to emotional problems, whereas the surgical group had the lowest mean score in 
bodily pain, role difficulties due to physical problems, and physical functioning.
Conclusion: Our study results show that the Turkish form of SF-12v2 is valid and reliable both in clinical practice and clinical trials.
Keywords: Nottingham Health Profile, quality of life, Short Form-12, validation.

Beginning in the 1960s, the health status 
of a patient was considered beyond his/her 
illness and objective outcome criteria such as 
morbidity, relapse rate, mortality rate.1 In the 
new understanding of health status, there were 
subjective outcome criteria such as functionality, 
quality of life, life satisfaction, and well-being. 

Clinicians began to implement these constructs 
first in their researches and, then, in their routine 
clinical practice. Meanwhile, many instruments 
were developed and provided in this field.2 
First, for research purposes generic and specific 
instruments of health-related quality of life 
(HRQOL) were introduced. These instruments 
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were relatively extensive requiring a long time 
of administration.3 Since 2000s, with the rise of 
personalized medicine and HRQOL measures, 
patient-reported outcome measures have been 
implemented in the routine daily practice for 
each individual patient. Therefore, easy-to-use 
instruments requiring relatively short amount of 
time have been developed.4

With the Medical Outcome Studies and Health 
Status Surveys, in the early 1990s, a generic 
instrument Short Form 36 (SF-36) was developed5 
and adapted into many languages, as well as into 
Turkish.6 For practical purposes, SF-12, a shorter 
version of SF-36, was developed. In the early 
2000s, new versions of both SF-36 and SF-12 
were developed.7,8 This new version of SF-12v2 is a 
12-item, self-rated, HRQOL instrument and it was 
validated into many languages as well as for many 
diseases. It has eight domains represented with 
one or two questionnaire items; these domains 
are physical functioning, role participation with 
physical health problems (role-physical), bodily 
pain, general health, vitality, social functioning, 
role participation with emotional health problems 
(role-emotional), and mental health.

Although SF-12v2 was validly translated into 
Turkish, the psychometric analyses and validation 
were not performed. In this present study, we aimed 
to perform the reliability and validity analyses of 
the Turkish Form of SF-12v2 in different groups 
of patients with rheumatological diseases, mental 
disorders, and surgical conditions.

PATIENTS AND METHODS

This study was conducted at Manisa Celal 
Bayar University Hafsa Sultan Training and 
Research Center between September 2019 and 
June 2020. One of the authors contacted with 
the Optum holding the copyrights of all of the 
health status surveys including SF-12v2. After 
the permission for the validation study of the 
Turkish Form, Optum provided the authors the 
validly translated Turkish Form of SF-12v2. In 
order to cover a wide variety of patients, the study 
was carried out in the rheumatological ward, 
psychiatric ward, and in three surgical wards such 
as orthopedics and traumatology, general surgery, 
and cardiovascular surgery. It was aimed to collect 
50 patients for each category of patients to fulfill 

the criterion of having 10-fold subjects for each 
item of the instrument; that is, at least 120 subjects. 
Taking possible dropouts into consideration, 
60 patients were invited to the study for each 
group. Inclusion criteria were being between the 
ages 18 and 65 years, conforming with study 
protocol and instructions of the instruments, 
and giving informed consent. Exclusion criteria 
were severe agitation, disorientation, cognitive 
impairment due to the underlying disease(s). As 
a result, 50 patients for the surgical group, 36 
patients for the rheumatological group, and 50 
patients for the psychiatric group with a total 
of 136 patients (67 males, 69 females; mean 
age: 43.5±14.4 years; range 19 to 82 years) 
constituted the study group. A written informed 
consent was obtained from each patient. The 
study protocol was approved by the Manisa Celal 
Bayar University Ethics Committee for Medical 
Researches (No: 20.478.486/Date: 13.11.2019).

The SF-12v2 is the main instrument of this 
present study. It consists of 12 items where two 
of the items are three-point Likert type, the 
others are five-point Likert type. During the 
Medical Outcome Studies, eight comprehensive 
pools of items regarding the eight domains 
were evaluated for a brief questionnaire. To 
overcome the floor and ceiling effects, the 
response choices are improved noteworthy. 
In addition to the eight domains, the physical 
(PCS) and mental (MCS) component summary 
measures are also calculated. With the 2009 field 
trial data, the internal consistency coefficients 
for PCS of SF-12v2 was 0.92 and for MCS it 
was 0.88.9 In the construct validity analysis, 
factor analysis revealed two-component solution 
indicating the component summary measures. 
In the convergent and discriminant analyses, the 
domain scores showed significant correlations 
with the related constructs. Also, with the 
domains of SF-36v2, the items of SF-12v2 
showed well item-component summary measures 
correlations. The SF-12v2 domains discriminated 
well between the healthy subjects and disease 
groups. For concurrent validity, the SF-36v2 was 
used as the comparator instrument, and all the 
correlations were high. In other validation studies 
for different languages, the SF-12v2 was proven 
to be valid for a diverse range of cultures.

For concurrent validity, the Nottingham 
Health Profile (NHP) was used as the comparator 
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instrument. It was developed by and it was validated 
into Turkish by Küçükdeveci et al.10 It contains five 
domains: pain, emotional reactions, sleep, social 
isolation, and physical activity. In addition, in 
the second part, the problems encountered by 
the individual due to the health status in certain 
situations are rated. To meet the discriminant and 
convergent validity analysis criteria, NHP was 
preferred. In some other studies, the SF-36v2 
was used concurrently; however, since the items 
of SF-12v2 were derived directly from SF-36v2, it 
would be more item-total score analyses instead of 
convergent-discriminant analyses.

Statistical analysis

In the reliability analyses, Cronbach alpha 
coefficients for the domains, Pearson item-scale 
correlations, and intraclass correlation 
coefficients were calculated. In construct validity, 
exploratory factor analysis was performed as 
principal component analysis with varimax 
rotation. Factors with eigenvalue greater than 1 
and items with factor loadings greater than 0.4 
were taken into consideration. For convergent 
and discriminant validity, Pearson correlation 
coefficients were calculated for the domains of 
SF-12v2 and for the domains of NHP. Since 
the main point behind the convergent and 
discriminant validity is that it provides how 
similar domains correlate well with each other, 
while how distinct domains correlate poorly 
with each other. Therefore, the correlations of 
similar domains were hypothesized to be higher 
than the correlations of the distinct domains. 
This is an important component of criterion 
validity.

For known group analyses, the mean domain 
scores of the three disease groups, as well as sex, 
age-group scores were compared with analysis 
of variance (ANOVA) test. Before performing 
the analyses, normality of distribution was tested 
with the Levene test. Since the demographic 
data contained differences between the study 
groups which would challenge the ANOVA test, 
we performed one-way multivariate analysis of 
covariance (MANCOVA) test with Wilk’s Lambda 
method to control the age and education effect 
on the quality of life parameters. For the 
multivariate analysis, the F value was found to 
be 1.12 (p=0.25) and it was not statistically 
significant. Therefore, ANOVA test was 
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performed to compare the three study groups in 
terms of SF-12 domains.

RESULTS

Demographic characteristics of the study 
groups are given in Table 1. There was no 
statistically significant difference between the 
study groups in terms of sex (Chi-square=4.34, 

p=0.11); however, in terms of the mean age, 
there was a statistically significant difference 
(T=23.37, p<0.0001) where the surgical group 
was older than the psychiatric group and, in 
terms of education, the psychiatric group was 
more educated than both the rheumatological and 
surgical groups (T=32.97, p<0.0001).

For reliability analysis, internal consistency was 
calculated. Since the domains of SF-12v2 consists 
of one or two items, it would be inconvenient to 
calculate internal consistency of every domain. 
Instead, as in the original development study 
of SF-12v2, internal consistency of every 
component summary score was computed. Thus, 
for the physical component summary score, the 
Cronbach alpha coefficient was 0.80, and item-
total score correlation coefficients were between 
0.32 and 0.73. Internal consistency of the mental 
component summary score was found to be 0.88 
where the item-total correlation coefficients varied 
between 0.60 and 0.78.

In construct validity analysis, exploratory 
factor analysis was performed with the principal 
component analysis and varimax rotation. 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy was found to be 0.83, and Bartlett's 
test of sphericity was statistically significant 
(Chi-square=938.30, p<0.0001). Eigenvalue 
greater than 1.0 and items with factor loading 
greater than 0.40 were taken into consideration. 
As a result, a two-factor solution was obtained; 
Factor 1 with eigenvalue of 5.58 representing 
46.57% of the variance, and Factor 2 with 

Table 3. Convergent and discriminant validity of SF-12v2 with Nottingham Health Profile using Pearson 
correlation analysis

NHP
SF-12v2

Pain Emotional reactions Sleep Social isolation Physical mobility Energy

General health -0.19 -0.35 -0.17 -0.37 -0.03 -0.34

Physical functioning -0.54 -0.18 -0.25 -0.10 -0.58 -0.45

Role-physical -0.42 -0.27 -0.29 -0.22 -0.43 -0.44

Bodily pain -0.56 -0.31 -0.38 -0.19 -0.62 -0.45

Social functioning -0.24 -0.54 -0.49 -0.52 -0.21 -0.43

Vitality -0.12 -0.45 -0.31 -0.41 -0.10 -0.42

Mental health -0.18 -0.63 -0.49 -0.56 -0.12 -0.52

Role-emotional -0.28 -0.58 -0.45 -0.46 -0.30 -0.56

SF-12v2: Short Form-12 version 2.

Table 2. Exploratory Factor Analysis of SF-12v2

Factor 1 Factor 2

SF 1 0.47 0.14

SF 2a 0.18 0.76

SF 2b 0.10 0.68

SF 3a 0.32 0.80

SF 3b 0.15 0.84

SF 4a 0.65 0.53

SF 4b 0.60 0.54

SF 5 0.18 0.59

SF 6a 0.83 0.02

SF 6b 0.82 0.11

SF 6c 0.64 0.32

SF 7 0.77 0.28

Eigenvalue 5.58 1.57

Total variance (%) 46.57 13.14

SF-12v2: Short Form-12 version 2.
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eigenvalue of 1.57 representing 13.14% of 
the variance (Table 2). Factor 1 contained all 
the items belonging to the mental component 
summary score, whereas Factor 2 consisted 
of all the items under the physical component 
summary score. There was only one exception, 
and the item 1 concerning general health 
was represented under Factor 1, instead of 
Factor 2. Also, the items 4a and 4b (items of 
role difficulties due to the emotional problems) 
had factor loadings greater than 0.4 in both 
Factor 1 and 2. However, since the factor 
loadings in Factor 1 were greater than that 
in Factor 2, these two items were taken into 
consideration in Factor 1.

For criterion validity, convergent and 
discriminant validity analyses were performed 
using NHP with SF-12v2. Since six domains 
were concordant in both instruments, Pearson 
correlation analyses were done concerning these 
domains. Moreover, physical and emotional 
domains in general were taken into consideration, 
when correlation coefficients of SF-12v2 
assessed in terms of convergent and discriminant 
standings (Table 3). Role difficulties due the 
physical problems and physical functioning were 
both highly correlated with domains of NHP 
such as pain, physical mobility, and energy. 
Bodily pain was highly correlated with pain 
and, then, with physical mobility and energy. 
Vitality was equally correlated with physical 
mobility, energy, and emotional reactions. Role 

difficulties due to emotional problems, social 
functioning, and mental health were highly 
correlated with all domains of NHP, except for 
pain and physical mobility. General health was 
moderately correlated with energy, emotional 
reactions, and social isolation.

When the mean domain scores were 
compared among the three study groups 
(Table 4), the psychiatric group had the 
lowest mean score in mental health, vitality, 
social functioning, and role difficulties due 
to emotional problems, whereas the surgical 
group had the lowest mean score in bodily pain, 
role difficulties due to physical problems, and 
physical functioning. All three groups equally 
affected general health domain scores.

DISCUSSION

In this present study, the Turkish form of 
SF-12v2 which is the most widely used brief 
HRQOL instrument is validated in a diverse 
group of patients with including rheumatological 
diseases, psychiatric disorders, and surgical 
conditions.

In internal consistency analyses, both the 
physical and mental component summary 
domains had high coefficients. In the original 
study, it was found to be 0.92 and 0.88, 
respectively.9 In a study in Bengali, it was 

Table 4. Comparison of domain mean scores of the study groups

Surgical Group Psychiatric Group Rheumatological Group

Mean±SD Mean±SD Mean±SD p

General health 50.0±17.5 43.5±21.3 47.9±12.5 NS

Role-physical 52.8±25.3 52.8±31.3 76.0±27.0 <0.0001

Physical functioning 50.0±33.9 64.5±31.2 78.5±34.4 <0.0001

Role-emotional 60.8±26.4 38.5±30.4 84.7±23.2 <0.0001

Bodily pain 47.0±27.5 65.0±34.3 88.9±16.3 <0.0001

Mental health 80.5±37.7 44.5±19.7 88.6±37.0 <0.0001

Vitality 46.0±22.2 41.7±25.6 47.9±26.3 <0.0001

Social functioning 64.0±25.3 44.0±34.5 88.6±24.5 <0.0001

SD: Standard deviation.
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reported that the Cronbach coefficients 
were exceeded 0.90.11 The Iranian version 
demonstrated similarly high Cronbach alpha 
coefficients, 0.87 for PCS and 0.88 for MCS.12 
In the Chinese study, relatively low coefficients 
(0.67 and 0.60) for Cronbach alpha analysis 
were found.13

Item-total score correlations were statistically 
significant higher than 0.20, contributing to the 
reliability of the Turkish form of SF-12v2.

In construct validity, exploratory factor 
analysis revealed a two-factor solution, as 
expected. It indicates the physical and mental 
components well. In the original study, the 
two-factor construct was demonstrated.9 In the 
Bengali version, factor analysis revealed two 
factors, a physical and a mental component.11 
In the Iranian study, factor analysis revealed two 
factors a physical and a mental component.12 
In our study, the only exception is that general 
health was loaded under the MCS instead of 
PCS. General health item was supposed to rate 
the perceived level of health of the individual 
generally. However, since it is reviewing health 
in general from the individual’s point of view, 
it easily rated as a well-being item14 and it 
is converted to a psychological anchor. In 
this present study, the analyses indicated that 
general health item was rated in a well-being 
context.

In convergent and discriminant validity 
analyses, in this study, the NHP was used as 
the concurrent instrument, instead of SF-36. As 
stated in the User’s Manual of SF-12vs, when 
SF-36 is used as the concurrent instrument to 
perform convergent and discriminant analyses, 
since the items of SF-12v2 are extracted from 
SF-36, the analysis becomes more of an item-total 
scale reliability analysis, instead of convergent 
and discriminant validity analysis.8 The domains 
of NHP can be also considered in physical 
and psychological contexts. Thus, domains of 
SF-12v2 under the PCS were correlated well 
with the physical domains of NHP, whereas 
domains under the MCS were mostly correlated 
with psychological domains of NHP. There was 
only one exception, general health item, which 
was correlated moderately with PCS domains 
of SF-12v2. As discussed previously, it was 
accepted as a well-being construct. In other 

validation studies, the SF-36 was the most 
preferred instrument to demonstrate convergent 
and discriminant validity, and in the original 
study9 and in Chinese13 and Singapore15 studies, 
it is reported that items and domains of SF-12v2 
showed well correlation with the related domains 
of SF-36.

In the criterion validity, the diagnostic groups 
were used as the distinction among the study 
groups. Thus, the psychiatric group where 
psychological disturbances are expected to be 
more impaired demonstrated relatively lower 
scores on MCS domains, whereas acute surgical 
group showed lower scores on PCS domains. As 
a result, SF-12v2 is able to discriminate areas of 
disturbances between different individuals.

Since the SF-36 is better known, it would 
be good to compare and provide the data of 
the performance of SF-12v2 and SF-36. In the 
population study with SF-12v2 and SF-36, the 
same domains of the two instruments showed 
correlations 0.80 to 0.96, showing that SF-12v2 
has the ability to rate HRQOL measures as good 
as SF-36.16

The main strength of the study is the sample 
size large enough to perform all the psychometric 
analyses. Also, it contains diverse medical 
problems and it can represent the routine medical 
practice of the physicians. The patient group 
consisted of ordinary individuals without any 
difference in terms of sex, age, or education; that 
is, it represents daily routine medical practice. As 
a limitation, the study is cross-sectional in design 
which restrains to present the ability to change of 
SF-12v2.

In conclusion, our study results show that the 
Turkish form of SF-12v2 is valid and reliable both 
in clinical practice and clinical trials in Turkey.
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