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ABSTRACT

Background: This study investigated the psychometric properties of the Thai Short Form-
12 Health Survey (SF-12v2) and reported SF-12v2 scale scores based on the general Thai 
population’s age and gender. Methods: Multistage sampling was used to recruit 1200 general 
Thai participants. For all SF-12v2 scales, item description, ceiling/floor effects, convergent validity 
for item-scale and SF-12v2 and EQ-5D correlations, known-group validity, exploratory factor 
analysis (EFA), test-retest reliability, and responsiveness were studied. Results: Ceiling effect 
was observed for all scales (5.8–72.6%). Floor effect was detected for all scales except for social 
functioning, role emotion, and mental health. Item-scale correlation coefficients ranged from 0.65 
to 1.00. Moderate correlations between SF-12v2 and EQ-5D were observed. EFA yielded a two-
factor structure accounting for 64% of the total variance. Scale scores were lower among female, 
older, and poorly educated individuals and those with lower incomes and chronic diseases. Test-
retest reliability demonstrated fair-to-good reproducibility for all scales (Intraclass correlation 
coefficients: 0.49–0.64). Moreover, the SF-12v2 was more sensitive to health deterioration than 
to health improvement. Conclusion: These preliminary results confirmed that the Thai SF-12v2 
is valid and reliable. Therefore, the Thai SF-12v2 is an appropriate health-related quality of life 
instrument for the Thai population.

Keywords: Evaluation, general population, health-related quality of life, psychometric properties, Thai 
SF-12v2

INTRODUCTION

In recent years, attention to patient-reported outcomes 
(PRO) has increased because they are directly reported 
by patients simply to convey their health status, quality 

of life, or functional status related to medical treatment.[1,2] 
Health-related quality of life (HRQoL) is a preferred PRO 
because it can complement safety data, survival rates, effect of 
drug treatment, policy decision-making, evaluation of health 
care service, medical intervention, and population health 
surveys.[3-9] Because HRQoL is an important PRO in medical 
intervention, one important concern is selection of the most 
appropriate instrument to elicit HRQoL levels for individual 
patients.

Two common instruments used to measure HRQoL levels 
include generic and disease-specific instruments. The disease-
specific instrument is designed to measure HRQoL levels in a 
disease-specific population;[10,11] however, there are limitations 
to comparing HRQoL levels across different populations. 

The generic instrument is developed to measure HRQoL 
levels in both general populations and the therapeutic area. 
Nevertheless, the sensitivity and relevance to some disease-
specific populations are limited.[12] Evidence has revealed that 
the Short Form-36 Health Survey (SF-36) is one of the most 
common, generic instruments capable of evaluating HRQoL 
levels in both patient groups and population surveys.[13-15] 
Therefore, the SF-36 can be administered to measure and 
compare HRQoL levels in a variety of types and severities 
of disease, treatments, or interventions, and across varied 
demographic and cultural subgroups.[6,16] The SF-36 has 
36 questions covering eight dimensions:[17,18] (1) Physical 
functioning (PF: 10 items), (2) role limitations due to physical 
problems (RP: 4 items), (3) bodily pain (BP: 2 items), (4) 
general health perception (GH: 5 items), (5) vitality (VT: 4 
items), (6) social functioning (SF: 2 items), (7) role limitations 
due to emotional problems (RE: 3 items), and (8) mental 
health (MH: 5 items), along with a single item on health 
transition.[19,20] Furthermore, these eight scales form two 
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summary component scores related to physical and mental 
health, the physical component score (PCS) and the mental 
component score (MCS).[20] Several studies have reported the 
SF-36’s validity and reliability in both the therapeutic area and 
the general population.[21-29]

The SF-36 is too lengthy for some applications and might 
burdensome respondents, particularly in a large population 
survey; further, some psychometric weaknesses were found, 
including poor reliability due to inconsistent rating scales 
across all eight dimensions and several negatively worded 
items.[30] Therefore, the SF-12 was developed as an abridged 
SF-36 version to measure HRQoL levels. Moreover, the SF-12 
is expected to retain strong measurement properties and to 
reproduce PCS and MCS with fewer items.[31] Conveniently, it 
can be administered as a one-page health survey in an average 
of <2 min.[32]

The SF-12 can be used as an alternative instrument 
to measure HRQoL levels in both large surveys and patient 
groups, focusing on overall physical and mental health 
outcomes.[31,33] The SF-12 also showed substantial correlations 
of the two summary components, PCS and MCS, estimated 
using the SF-12 and SF-36 across all nine European countries 
and China,[31,34] further suggesting the SF-12’s use as an 
alternative to the SF-36 in HRQoL measurement.

To date, the Short Form-12 version 2 (SF-12v2) is available 
with several modifications from the SF-12v1, for example, 
simplified wording, revised layout to improve comprehension 
and reduce missing responses, and revised response options 
from a dichotomous (yes/no) to a 5-point Likert Scale in 
RP and RE dimensions, while reducing response options 
from a 6- to a 5-point Likert Scale for items in MH and VT 
dimensions.[32,35] Several previous studies have supported the 
SF-12v2 instrument’s use in both general population[36-39] and 
patient groups.[40-47]

Most studies have investigated the Thai SF-36’s 
psychometric properties in the general Thai population[28,29] and 
in clinical areas, including cardiac patients[48] and those with 
low back pain.[49] Although the Thai SF-12v2 is available, no 
previous studies have investigated its psychometric properties 
in the general Thai population. Therefore, the present study 
evaluated the Thai SF-12v2’s psychometric properties and 
reported the instrument’s scores based on the general Thai 
population.

METHODS

Study Design

This study’s dataset was applied from “Psychometric properties 
comparison between EQ-5D-5L and EQ-5D-3L in the general 
Thai population,” a cross-sectional survey conducted with a 
convenience sample (n = 1200) living in five provinces across 
Thailand: Nakhon-Srithammarat, Khon-Kaen, Chonburi, 
Chaing-Mai, and Bangkok (the capital city). A three-
stage stratified random sampling was employed to select 
provinces, districts, and villages. However, the local village 
leaders approached all convenient samples and asked them 
to participate in the study and complete the questionnaire. 
Convenient samples from each selected household were 

selected based on the proportions of age and gender to 
ensure that samples were representative of the general Thai 
population. Study participants were selected if (1) they were 
from 18 to 70 years old and (2) they could read and understand 
the data collection process, as evaluated by the interviewers 
or researcher. Potential participants were excluded if they had 
(1) acute or life threatening disease, (2) cognitive impairment, 
or (3) disability.

Data Collection

For the first of two data collection phases, all convenient 
participants were asked to complete the self-administered 
EQ-5D-3L (3L), EQ-5D-5L (5L), and SF-12v2 at their 
residences with interviewers who were allowed to read 
questions and response options without explaining or 
elaborating new meanings for those who were elderly or had 
eyesight problems. Moreover, before the study commenced, 
all participants received an information sheet written in plain 
language to explain study purposes and the overall research 
process. Of course, they could withdraw from the study at any 
time if they felt uncomfortable. This study was approved by 
the Burapha University Institutional Review Board (BUU-IRB): 
108/2562. All participants provided written informed consent.

In the second data collection phase, 400 participants 
were randomly selected to complete the questionnaire again 
at home to assess whether their health status had changed 
at 2 weeks after their first self-assessment, using a five-point 
Likert scale: (1) Much better, (2) somewhat better, (3) same as 
the previous assessment, (4) somewhat worse, and (5) much 
worse. Participants returned the questionnaire by mail, and 
any questionnaires reaching the researcher after 21 days were 
excluded from the analysis.

Instrument

This study used the Thai SF-12v2, an abridged version of the 
SF-36v2, with 12 items grouped into eight scales/dimensions 
including physical functioning (PF: 2 items), role physical 
(RP: 2 items), bodily pain (BP: 1 item), general health (GH: 
1 item), vitality (VT: 1 item), social functioning (SF: 1 item), 
role emotion (RE: 2 items), and mental health (MH: 2 items). 
Each scale score ranges from 0 to 100, with higher scores 
indicating a better health condition. These 12 items also 
produce two summary component scores, the PCS and the 
MCS,[35,50] which can be transformed into norm-based scores 
of the United States general population survey (mean = 50, 
standard deviation [SD] = 10).[31,51]

The EQ-5D is a brief, self-administered questionnaire 
for measuring current health status. It has five dimensions: 
Mobility (MO), self-care (SC), usual activities (UA), pain/
discomfort (PD), and anxiety/depression (AD). The EQ-5D 
has two versions—the 3L and the 5L—which have three and 
five response items, respectively, in each dimension. The 
respondents were asked to complete their current health status 
on the day the questionnaire was administered.

Data Analyses

Participants’ general characteristics and item descriptions 
were reported through descriptive statistics. For general 
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characteristics, frequencies and percentage explained gender, 
marital status, educational level, family monthly income, 
health status, smoking, and alcohol consumption, while mean 
and SD were reported for participants’ ages. Responses to 
each item and the SF-12v2 scale score were reported using 
percentage and mean ± SD, respectively.

Ceiling and floor effects were computed as percentage of 
participants rating the best and worst health status for each 
SF-12v2 scale divided by the total number of participants, 
respectively. The acceptable percentage of these two effects 
was set at <15%.[52]

Convergent validity was assessed to determine whether 
items correlated with their hypothesized scale through 
Spearman’s rho correlation. Colton’s rule was employed to 
determine the strength of correlations as follows: weak or none 
(r < 0.25), moderate (0.25 ≤ r < 0.50), moderate to strong 
(0.50 ≤ r < 0.75), and strong (r ≥ 0.75).[53] The convergent 
validity was also investigated between SF-12v2 items and 
EQ-5D dimensions using Spearman’s rho correlation. High 
correlations were expected between similar dimensions of 
both SF-12 items and EQ-5D dimensions. Strong correlations 
were hypothesized between PF/MO, BP/PD, and MH/AD.

Known-group validity was performed to determine 
whether SF-12v2 scale scores changed among participant 
subgroups as defined by sociodemographic and health-related 
factors. SF-12v2 scale scores were hypothesized to be lower 
among women, smokers/ex-smokers, drinkers/ex-drinkers, 
older samples (≥60 years), and those with poor education 
levels (no schooling or primary school), lower incomes 
(≤30,000 THB or 990 USD), and suffering from disease. 
Among participant characteristics, the student’s t-test or 
analysis of variance determined differences in SF-12v2 scale 
scores.

Exploratory factor analysis (EFA) was employed to 
investigate the structural validity of the SF-12v2 using 
principal component analysis with varimax rotation. The 
underlying structure of the questionnaire was identified if 
in the case of Eigenvalue >1 and factor loadings ≥0.4. It 
was hypothesized that EFA yielded a two-factor structure 
(physical and mental health components) in which PF, RP, 
BP, and GH items were loaded on physical health component, 
and the RE, SF, MH, and VT items were loaded on mental 
health component.

Reliability was assessed by test-retest reliability for 
participants indicating no health status change at 2 weeks. 
Intraclass correlation coefficients (ICCs) determined reliability 
for each SF-12v2 scale. Three levels of agreement for ICCs 
were determined based on Rosner’s guidelines: Poor (<0.4), 
fair-to-good (0.4–0.75) and excellent (≥0.75).[54]

Responsiveness was assessed among participants 
reporting either improved or worsened health perception after 
the 2-week interval. Standardized effect sizes (SES) and the 
standardized response mean (SRM) were computed as mean 
changes of each SF-12 scale score divided by SD at baseline and 
SD of mean changes, respectively. Degree of responsiveness 
was defined as follows: trivial (<0.2), small (≥0.2 and <0.5), 
moderate (≥0.5 and <0.8), and large (≥0.8).[55,56]

All statistical analyses were performed using SPSS IBM 
version 23. A p-value < 0.05 was considered statistically 
significant.

RESULTS

Participants’ General Characteristics

Of the 1200 participants, the mean age was 42.7 years (SD = 
13.7). Most were women (53.3%), married (63.7%), and had 
finished high school education (42.9%). Of the participants, 
356 reported underlying diseases. Moreover, no missing values 
from this dataset were detected.

Item Description

Table 1 shows that PF showed the highest mean score (87.60 
± 22.72) and GH the lowest (63.64 ± 21.79). Furthermore, 
a ceiling effect of more than 30% was reported in PF, RP, BP, 
SF, and RE, while only 10 participants (0.83%) reported full 
health across all eight scales. The floor effect was less than 
2% for PF, RP, BP, GH, and VT; however, an overall floor effect 
was not found. Notably, no items had missing and out of range 
values.

Item-scale Correlation

Table 2 displays construct validity between item-scale 
correlation and component summaries. All items correlated 
with their hypothesized scales, that is, with Spearman’s 
rho correlation coefficients from 0.78 to 1.00. Correlations 
between the eight scales and their component summaries 
showed that the PCS correlated more with PF, RP, BP, and GH (r 
= 0.65–0.79, P < 0.01), while the MCS correlated more with 
SF, RE, VT, and MH (r = 0.65–0.71, P < 0.01). Notably, the 
highest correlation coefficients were found in these pairs: PF2/
PCS (r = 0.79, P < 0.01) and MH2/MCS (r = 0.71, P < 0.01). 
Regarding discriminant validity, all items correlated more with 
their hypothesized scales and component summaries than 
their counterparts.

Table 3 presents the correlation coefficients between the 
SF-12v2 items and 3L/5L dimensions: MO had a moderate 
correlation with the PF1/PF2 (r = −0.33/−0.42 for the 3L, r 
= −0.36/−0.45 for the 5 L, all P < 0.01); BP had moderate 
correlation with BP1 (r = −0.33 for the 3 L, r = −0.35 for the 
5 L, all P < 0.01); and AD had moderate correlation with MH2 
(r = −0.32 for the 3 L, r = −0.35 for the 5 L, all P < 0.01).

Known-group Validity

Table 4 presents Thai SF-12v2 scale scores by sociodemographic 
and health-related factors. Results supported most 
hypothesized associations. As expected, women reported 
significantly lower SF-12 scores on all scales than did men. The 
elderly (≥60 years) had significantly lower scores than other 
age groups on most scales except VT and MH. Highly educated 
participants (≥bachelor’s degree) reported the significantly 
highest scale scores in PF, RP, and GH. Participants with high 
incomes (≥30,000 baht/month) tended to report significantly 
higher scores than their counterparts except for PF and VT. 
Participants suffering from diseases reported significantly 
lower scores than healthy participants, except for VT. However, 
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Table 1: Item description of the Thai SF-12v2 items

SF-12v2 item (scale) Response value frequencies, n (%) 

1 2 3 4 5

Limitations in moderate physical activities (PF1) 27 (2.25) 221 (18.42) 952 (79.33) - -

Limitations in climbing several flight of stairs (PF2) 41 (3.42) 238 (19.83) 921 (76.75) - -

Accomplished less due to physical problems (RP1) 5 (0.42) 36 (3.00) 184 (15.33) 261 (21.75) 714 (59.50)

Limited in kind of work or activities due to physical problems (RP2) 3 (0.25) 31 (2.58) 181 (15.08) 229 (19.08) 756 (63.00)

Pain interference with work inside or outside home (BP)* 4 (0.33) 21 (1.75) 160 (13.33) 399 (33.25) 616 (51.33)

Health rating in general (GH)* 7 (0.58) 190 (15.83) 587 (48.92) 347 (28.92) 69 (5.75)

Having a lot of energy (VT)* 3 (0.25) 66 (5.50) 401 (33.42) 518 (43.17) 212 (17.67)

Physical or emotional interference with social activities (SF) 0 (0.00) 18 (1.50) 195 (16.25) 334 (27.83) 653 (54.42)

Accomplished less due to emotional problems (RE1) 2 (0.17) 29 (2.42) 197 (16.42) 270 (22.50) 702 (58.50)

No carefulness in work or activities due to emotional problems (RE2) 2 (0.17) 37 (3.08) 202 (16.83) 258 (21.50) 701 (58.42)

Feeling calm and peaceful (MH1)* 4 (33.33) 47 (3.92) 320 (26.67) 626 (52.17) 203 (16.92)

Feeling downhearted and blue (MH2) 3 (0.25) 20 (1.67) 185 (15.42) 376 (31.33) 616 (51.33)

SF-12v2 scales 1 2 3 4 5

Mean SD Range % Ceiling %Floor

PF 87.60 22.72 0-100 72.6 1.5

RP 84.86 20.84 0-100 57.1 0.1

BP 83.38 19.92 0-100 51.3 0.3

GH 63.64 21.79 0-100 5.8 0.6

VT 68.13 20.59 0-100 17.7 0.3

SF 83.79 20.06 25-100 54.4 0.0

RE 83.96 20.78 12.5-100 54.8 0.0

MH 76.66 15.74 12.5-100 12.3 0.0

*Item recoded; thus, higher scores indicate a better health condition

Response options for PF: 1=Yes, limited a lot, 2=Yes, limited a little, 3=No, not limited at all

Response options for GH: 1=Excellence, 2=Very good, 3=Good, 4=Fair, 5=Poor

Response options for RP, RE, VT, SF, MH: 1=All of the time, 2=Most of the time, 3=Some of the time, 4=A little of the time, 5=None of the time

Response options for BP: 1=Not at all, 2=A little bit, 3=Moderately, 4=Quite a bit, 5=Extremely

PF: Physical functioning, RP: Role limitation due to physical problems, BP: Bodily pain, GH: General health perceptions, SF: Social functioning, VT: Vitality,  
RE: Role limitations due to emotional problems, MH: Mental health

smokers reported significantly higher PF scale scores than 
non-smokers. Similarly, drinkers tended to report significantly 
higher scale scores in PF, GH, and SF than non-drinkers.

EFA

Table 5 displays the results of factor analysis. A two-factor 
structure (physical and mental health) was identified with 
Eigenvalues over 1.00 accounting for 64% of the total variance 
from the SF-12v2 questionnaire. The results demonstrated that 
the PF, RP, BP, GH, and RE subscales were loaded higher on the 
physical health component and that the VT and MH subscales 
were loaded higher on the mental health component. SF was 
loaded on the physical and mental health components.

Reliability

Internal consistency reliabilities were 0.82 for the PF, 0.92 for 
the RP, and 0.92 for the RE, while the MH scale was 0.43. 
For all SF-12v2 items, reliability was 0.89. For test-retest 
reliability, 236 of 400 participants (59%) reported no health 

status change between initial and second assessments. As 
Table 6 shows, ICCs ranged from 0.49 to 0.64. Notably, RE had 
the highest reproducibility, with ICCs of 0.64 (95% CI: 0.53–
0.72), while VT had the lowest, with ICCs of 0.49 (95% CI: 
0.35–0.61). Moreover, ICCs of PCS and MCS were 0.52 (95% 
CI: 0.38–0.63) and 0.66 (95% CI: 0.56–0.74), respectively.

Responsiveness

Table 6 also shows all SF-12v2 scales’ responsiveness. At 
2 weeks after the initial assessment, 164 samples (41%) 
indicated health status changes (improved or worsened). 
Reporting health improvement were 136 samples, with positive 
mean change scores of all SF-12v2 scales except for RP and BP 
(P > 0.05). In this group, all SF-12v2 scales’ SES values ranged 
from 0.05 to 0.39, while their SRM values ranged from 0.04 
to 0.34. Conversely, only 28 participants reported worsened 
health status with negative mean change scores from baseline. 
For all SF-12v2 scales, SES and SRM ranges were 0.21–0.92 
and 0.17–0.68, respectively.
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Table 2: Item-scale correlation for the SF-12v2 scales and two component summary scales

PF RP BP GH SF RE VT MH PCS MCS

PF

PF1 0.88 0.54 0.43 0.36 0.30 0.47 0.19 0.19 0.76 0.17

PF2 0.92 0.55 0.42 0.38 0.28 0.45 0.20 0.17 0.79 0.15

RP

RP1 0.59 0.97 0.58 0.42 0.44 0.70 0.26 0.30 0.73 0.41

RP2 0.58 0.94 0.57 0.40 0.44 0.70 0.27 0.30 0.72 0.41

BP

BP1 0.46 0.59 1.00 0.39 0.54 0.58 0.35 0.34 0.73 0.42

GH

GH1 0.40 0.43 0.39 1.00 0.26 0.42 0.24 0.27 0.65 0.29

SF

SF1 0.30 0.45 0.54 0.26 1.00 0.53 0.33 0.42 0.36 0.67

RE

RE1 0.46 0.70 0.56 0.40 0.49 0.96 0.27 0.40 0.47 0.67

RE2 0.49 0.71 0.56 0.40 0.53 0.96 0.26 0.40 0.49 0.66

VT

VT1 0.21 0.27 0.35 0.24 0.33 0.27 1.00 0.58 0.25 0.66

MH

MH1 0.10 0.18 0.18 0.19 0.22 0.23 0.54 0.78 0.02 0.65

MH2 0.23 0.33 0.37 0.25 0.46 0.43 0.40 0.79 0.17 0.71

All values were correlation coefficients and significant at P<0.01. PF: Physical functioning, RP: Role limitation due to physical problems, BP: Bodily pain, GH: 
General health perceptions, SF: Social functioning, VT: Vitality, RE: Role limitations due to emotional problems, MH: Mental health, PCS: Physical component 
score, MCS: Mental component score

SF-12v2 Scale Scores by Age and Gender

Table 7 presents SF-12v2 scale scores by age and gender. 
Similar to known-group results, older samples reported 
lower scale scores than youngsters in most scales and the two 
component summaries except for MH and MCS. Moreover, 
female participants tended to report lower SF-12v2 scale scores 
than males in PF, SF, and RE scales. Notably, scales related to 
physical health (PF, RP, and BP) had higher scores than those 
related to mental health (SF and VT).

DISCUSSION

This is the first study to investigate the SF-12v2’s psychometric 
properties and to demonstrate its scale scores by age and gender 
in the general Thai population. Overall results supported the 
SF-12v2’s application in monitoring and measuring population 
health status. Moreover, because this study revealed no missing 
and out of range values, the collected data had satisfactory 
quality.

Due to both ceiling and floor effects of less than 15%,[52] 
most SF-12v2 scales exceeded the acceptable percentage, 
except for GH and MH. However, for all SF-12v2 scales, floor 
effects were within the acceptable percentage. The high ceiling 
effect was due to exclusion of participants with acute or life 
threatening disease and cognitive impairment or disability, so 
the majority of participants (70%) were healthy.

Similar to many previous studies,[37,38,51,57,58] results showed 
that all item-scale correlation coefficients are higher than those 

of items and other scales determining good convergent and 
discriminant validity. Moreover, item-component correlations 
were consistent with hypothesized correlations defined 
by previous studies.[27,29,59] With regard to the correlations 
between the SF-12v2 items and EQ-5D dimensions, most of 
the hypothesized correlations were confirmed except for 
MH1. MH1 was the item dealing with the feeling of calm 
and peacefulness, which has a different meaning from 
the AD dimension of the EQ-5D questionnaire. Therefore, 
weak or no association was detected from this correlation 
analysis. Nevertheless, this study demonstrated the moderate 
correlations between the MH scores and AD dimension of the 
5L (r = −0.30 for the 5 L), indicating that the MH scale had a 
good convergent validity with the AD dimension of the EQ-5D 
questionnaire. However, the strength of correlations was not 
as strong as expected. Different recall periods between these 
two instruments may account for these discrepancies because 
the EQ-5D asked the respondents to rate their current health 
status, whereas the SF-12v2 asked respondents to rate their 
health status in the past 4 weeks.

Known-group results showed that SF-12v2 scales could 
distinguish HRQoL scores among sample subgroups based 
on sociodemographic status. Hypothesized associations 
were confirmed because female, older, and poorly educated 
participants and those with lower incomes and chronic diseases 
reported lower SF-12v2 scale scores than their counterparts. 
These results are similar to those reported in previous 
studies.[37,38,51,60] Moreover, this study showed that increasing 
age had a positive impact on MH and MCS, a result also 
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Table 3: Correlations between SF-12v2 items and EQ-5D-3L (3L) and EQ-5D-5L (5L) dimensions

Dimensions MO SC UA PD AD

3L 5L 3L 5L 3L 5L 3L 5L 3L 5L

PF

PF1 –0.33 –0.36 –0.16 –0.17 –0.29 –0.28 –0.33 –0.31 –0.28 –0.25

PF2 –0.42 –0.45 –0.16 –0.19 –0.29 –0.29 –0.36 –0.36 –0.24 –0.27

RP

RP1 –0.27 –0.30 –0.12 –0.13 –0.26 –0.28 –0.31 –0.31 –0.26 –0.27

RP2 –0.28 –0.30 –0.12 –0.14 –0.29 –0.30 –0.32 –0.32 –0.25 –0.26

BP

BP1* –0.22 –0.26 –0.11 –0.13 –0.21 –0.22 –0.33 –0.35 –0.24 –0.27

GH

GH1* –0.24 –0.29 –0.09 –0.08 –0.20 –0.19 –0.29 –0.30 –0.25 –0.24

SF

SF1 –0.14 –0.15 –0.09 –0.10 –0.15 –0.15 –0.20 –0.17 –0.26 –0.25

RE

RE1 –0.20 –0.21 –0.09 –0.10 –0.23 –0.22 –0.24 –0.21 –0.30 –0.33

RE2 –0.20 –0.21 –0.08 –0.10 –0.26 –0.24 –0.25 –0.25 –0.31 –0.33

VT

VT1* –0.14 –0.16 –0.01 –0.01 –0.07 –0.07 –0.19 –0.13 –0.14 –0.16

MH

MH1* –0.11 –0.13 –0.03 –0.02 –0.03 –0.01 –0.11 –0.09 –0.08 –0.09

MH2 –0.16 –0.17 –0.02 –0.01 –0.02 –0.08 –0.17 –0.15 –0.32 –0.35

*Item recoded; thus, higher scores indicate a better health condition. All values were correlation coefficients and were significant at P<0.01. PF: Physical 
functioning, RP: Role limitation due to physical problems, BP: Bodily pain, GH: General health perceptions, SF: Social functioning, VT: Vitality, RE: Role 
limitations due to emotional problems, MH: Mental health, MO: Mobility, SC: Self-care, UA: Usual activities, PD: Pain/discomfort, AD: Anxiety/depression

consistent with previous studies.[29,61-64] A possible explanation 
is that although older participants had some chronic diseases, 
their conditions were quite stable, and none suffered from 
mental disorders. However, this association deserves future 
investigation with patient groups. Furthermore, this study 
revealed that smokers and drinkers had higher PF scores than 
their counterparts. These results were similar to a previous Thai 
SF-36v2 study[29] that reported about the failure to draw an 
association between tobacco and alcohol use and SF-36v2 item 
scores. I reasoned that lower number of smokers and drinkers 
than their counterparts and most of the healthy samples (70%) 
were recruited into this study. Therefore, this finding should 
be investigated to determine whether there is a possibility of 
an unexpected association in future research. Moreover, using 
multi-group analysis to compare the perceptions of the Thai 
SF-12v2 items between healthier and less healthy respondents 
by using structural equation modeling is recommended for 
further research.

Similar to what the SF-12v2 studies in both the general 
population and the clinical area have yielded,[27,39,51,65,66] in 
this study, the principal component analysis with varimax 
rotation yielded a two-factor structure of the Thai SF-12v2 
questionnaire. Most of the hypothesized SF-12v2 subscales 
and factor loadings were confirmed, except for SF and RE, 
which were loaded higher on the physical health component. 
Similar to the findings of Seon-Ha Kim’s study of the general 
Korean population,[37] in this study, the findings of the EFA 

demonstrated that RE and SF items were loaded into the 
same factor as RP although this study yielded a three-factor 
structure. This may be because the respondents’ perceptions 
for those two items may differ from those of the remaining 
populations[38,39] wherein those two items were loaded on 
mental health problems. Unlike the findings from item-scale 
correlation, this study revealed that RE and SF were highly 
correlated with MCS. I reasoned that the MCS score is generally 
derived from the summation of the RE and SF scale scores, 
thereby resulting in high correlations between those scales 
observed. Nevertheless, these two scales had high correlations 
with other scales loaded on the physical component in the 
factor analysis. A possible explanation is that most of the 
samples were healthy (70%) and those with physical health 
problems were primarily recruited, as these recruited samples 
might perceive these two scales mainly asking them about their 
physical activities similar to PH and RP scales, although both 
RE and SF asked about the emotional health problems affecting 
their role-functioning and social activities. Therefore, both RE 
and SF scales should be performed for cognitive debriefing 
whether general Thai samples understand what those two 
scales mean and reinvestigated for psychometric properties in 
general Thai samples with varied health conditions.

Internal consistency reliability was satisfactory for PF, RP, 
and RE scales because their Cronbach’s alpha exceeded 0.7; 
however, it was 0.43 for the MH scale, similar to previous 
studies.[37,59] MH1 (feeling calm and peaceful) was negatively 
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Table 4: Known-group validity of the SF-12v2 scale scores based on sociodemographic and health-related factors

Participants 
characteristics

Sample 
size (n)

SF-12v2 scale scores, mean (SD)

PF RP BP GH VT SF RE MH

Gender

Male 560 90.80 
(19.90)

86.85 
(19.83)

84.73 
(19.41)

65.59 
(21.38)

69.29 
(20.30)

85.36 
(19.32)

85.92 
(19.68)

77.32 
(15.13)

Female 640 84.80 
(24.60)

83.13 
(21.55)

82.19 
(20.29)

61.93 
(22.02)

67.11 
(20.80)

82.42 
(20.59)

82.25 
(21.57)

76.07 
(16.24)

P-valuea <0.01 <0.01 0.03 0.04 0.07 0.01 <0.01 0.17

Age

20–29 258 94.38 
(15.36)

89.10 
(18.95)

87.50 
(17.95)

69.50 
(20.69)

69.38 
(20.86)

84.88 
(19.46)

86.39 
(19.99)

75.68 
(14.94)

30–39 263 91.35 
(19.26)

89.02 
(17.13)

86.88 
(17.31)

67.57 
(18.92)

67.68 
(19.93)

85.08 
(18.87)

86.64 
(18.64)

76.43 
(15.42)

40–49 268 91.04 
(18.33)

87.27 
(19.25)

86.10 
(17.18)

65.04 
(20.93)

70.15 
(20.18)

85.35 
(19.77)

85.96 
(19.31)

78.45 
(15.78)

50–59 252 80.85 
(27.20)

78.82 
(24.00)

78.17 
(23.08)

57.04 
(22.53)

65.67 
(21.46)

81.45 
(21.07)

80.06 
(22.85)

75.55 
(17.04)

≥60 years 159 75.31 
(28.82)

76.65 
(22.15)

74.53 
(21.51)

55.72 
(23.45)

67.30 
(20.27)

80.97 
(21.32)

78.38 
(22.53)

77.36 
(15.16)

P-valueb <0.01 <0.01 <0.01 <0.01 0.11 0.04 <0.01 0.19

Education level

None or primary 
school

414 83.03 
(25.75)

82.19 
(22.53)

79.59 
(21.66)

59.50 
(22.36)

66.49 
(20.40)

82.43 
(20.53)

82.19 
(21.69)

76.48 
(16.43)

Secondary school 512 89.36 
(21.08)

85.33 
(20.07)

83.89 
(18.88)

65.68 
(21.34)

67.87 
(21.11)

83.50 
(20.18)

84.30 
(20.57)

76.34 
(15.86)

College degree 102 89.46 
(18.43)

87.99 
(18.36)

89.71 
(14.65)

63.38 
(19.72)

71.57 
(18.96)

86.76 
(19.17)

86.40 
(18.87)

76.47 
(14.64)

≥Bachelor’s 
degree

172 92.30 
(20.11)

88.08 
(19.58)

87.21 
(19.59)

67.65 
(21.48)

70.78 
(20.06)

86.19 
(18.78)

85.76 
(20.07)

78.13 
(14.25)

P-value b <0.01 <0.01 <0.01 <0.01 0.04 0.08 0.12 0.62

Household income (baht/month)

Low: 0–30,000 
baht/month

1111 87.38 
(22.90)

84.48 
(21.06)

83.01 
(20.13)

63.15 
(21.90)

67.96 
(20.83)

83.44 
(20.25)

83.39 
(21.07)

76.27 
(15.81)

High: ≥30,000 
baht/month

89 90.45 
(20.12)

89.61 
(17.30)

87.92 
(16.48)

69.66 
(19.54)

70.22 
(17.22)

88.20 
(16.89)

91.01 
(15.19)

81.46 
(13.99)

P-value a 0.17 <0.01 <0.01 <0.01 0.24 0.01 <0.01 <0.01

Smoking

Non-smokers 865 86.79 
(89.70)

84.88 
(20.97)

83.58 
(19.82)

63.37 
(21.95)

68.44 
(20.89)

83.27 
(20.12)

84.28 
(20.78)

76.71 
(15.73)

Smokers 335 89.70 
(20.25)

84.81 
(20.55)

82.84 
(20.20)

64.33 
(21.40)

67.31 
(19.79)

85.15 
(19.86)

83.13 
(20.79)

76.53 
(15.78)

P-valuea 0.03 0.96 0.56 0.50 0.40 0.15 0.39 0.86

Alcohol

Non-drinkers 748 86.13 
(24.25)

83.99 
(20.96)

82.82 
(20.14)

62.55 
(22.37)

67.68 
(20.63)

82.65 
(20.47)

83.24 
(21.23)

77.22 
(15.48)

Drinkers 452 90.04 
(19.71)

86.31 
(20.58)

84.29 
(19.54)

65.43 
(20.70)

68.86 
(20.52)

85.67 
(19.22)

85.15 
(19.99)

75.72 
(16.12)

P-valuea <0.01 0.06 0.22 0.03 0.34 0.01 0.12 0.11

Current disease

No 844 91.23 
(18.99)

87.60 
(19.20)

86.20 
(17.87)

67.06 
(20.22)

68.66 
(20.44)

85.01 
(19.42)

85.89 
(19.78)

77.58 
(15.26)

Yes 356 79.00 
(27.95)

78.37 
(23.06)

76.69 
(22.77)

55.52 
(23.21)

66.85 
(20.90)

80.90 
(21.24)

79.39 
(22.35)

74.47 
(16.63)

P-valuea <0.01 <0.01 <0.01 <0.01 0.17 <0.01 <0.01 <0.01
aThe student’s t-test. bAnalysis of variance. PF: Physical functioning, RP: Role limitation due to physical problems, BP: Bodily pain, GH: General health perceptions, 
SF: Social functioning, VT: Vitality, RE: Role limitations due to emotional problems, MH: Mental health
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Table 5: Thai SF-12v2 structure derived from principal 
component analysis with varimax rotation

Scales Factor loadings

Physical Mental

PF 0.807 0.026

RP 0.840 0.203

BP 0.731 0.327

GH 0.630 0.151

VT 0.125 0.845

SF 0.508 0.490

RE 0.776 0.314

MH 0.207 0.853

PF: Physical functioning, RP: Role limitation due to physical problems, BP: 
Bodily pain, GH: General health perceptions, SF: Social functioning, VT: 
Vitality, RE: Role limitations due to emotional problems, MH: Mental health

Table 6: Test-retest reliability and responsiveness of the SF-12v2 scales and two component summary scores

SF-12v2 
scales

Reliability Responsiveness

Intraclass 
correlation 
coefficients 

(95% CI)

Improved Worsened

Baseline 
scores (SD)

Mean change 
(SD)

SES SRM Baseline 
scores (SD)

Mean change 
(SD)

SES SRM

PF 0.50 (0.35–0.61) 87.13 (23.96) 5.37** (23.73) 0.22 0.23 82.14 (25.33) –9.82 (31.43) 0.39 0.31

RP 0.50 (0.36–0.61) 83.46 (21.56) –1.02 (26.28) 0.05 0.04 80.36 (20.25) –10.71* (19.75) 0.53 0.54

BP 0.53 (0.39–0.63) 84.56 (19.50) –0.93 (25.99) 0.05 0.04 82.14 (17.82) –15.18 (25.77) 0.85 0.59

GH 0.53 (0.39–0.63) 62.76 (22.25) 8.67** (25.17) 0.39 0.34 54.11 (21.35) –19.64 (29.41) 0.92 0.68

SF 0.57 (0.45–0.67) 79.41 (22.54) 7.22 (27.30) 0.32 0.26 82.14 (24.40) –5.36* (24.87) 0.22 0.22

RE 0.64 (0.53–0.72) 80.79 (23.12) 2.69 (26.16) 0.12 0.10 77.68 (17.47) –5.80* (17.83) 0.33 0.33

VT 0.49 (0.35–0.61) 68.57 (18.76) 4.44* (24.60) 0.24 0.18 61.61 (20.95) –4.46 (25.51) 0.21 0.17

MH 0.52 (0.38–0.63) 75.18 (15.74) 2.78** (17.05) 0.18 0.16 72.32 (17.79) –6.70* (17.83) 0.38 0.38

PCS 0.52 (0.38–0.63) 52.22 (6.82) 0.89 (7.37) 0.13 0.12 50.50 (6.66) –5.17** (7.94) 0.78 0.65

MCS 0.66 (0.56–0.74) 50.90 (7.51) 1.84* (8.79) 0.25 0.21 49.95 (7.82) –1.65 (8.31) 0.21 0.20

*P<0.05, **P<0.01. PF: Physical functioning, RP: Role limitation due to physical problems, BP: Bodily pain, GH: General health perceptions, SF: Social 
functioning, VT: Vitality, RE: Role limitations due to emotional problems, MH: Mental health, PCS: Physical component score, MCS: Mental component score, 
SES: Standardized effect sizes, SRM: Standardized response mean

worded, so this might have contributed to inconsistent 
response to two items (MH1/MH2) if participants completed 
them without understanding their meaning. However, results 
showed fair-to-good test-retest reliability for all of SF-12v2 
and the two component summaries (ICCs: 0.49–0.66). 
Compared with studies by Saban et al.[67] and Cheak-Zamora et 
al.,[68] this study had PCS and MCS’s ICCs slightly higher than 
Saban et al. (PCS = 0.44, MCS = 0.47), while they were lower 
than those reported in Cheak-Zamora et al. (PCS = 0.78, MCS 
= 0.60). This might be due to longer intervals; Cheak-Zamora 
et al. and Saban et al. employed 1-year and 3-month periods, 
respectively, while this study used a 2-week period for retest 
reliability. Previous evidence has suggested that a period of 
over 2 weeks is considered quite long, resulting in samples’ 
changed health status, in turn affecting results of test-retest 
reliability.[69,70]

Regarding responsiveness, the improved group’s mean 
changes were slightly less than the worsened group’s across all 

SF-12v2 scales and the two component summaries. Moreover, 
the mean change for the improved group had negative values 
for some SF-12v2 scales—RP and BP; this unexpected finding 
was not statistically significant, however. Notably, the improved 
group’s SES and SRM values were less than the worsened 
group’s, except for the SF, VT, and MCS, ranging from trivial to 
small; those of the worsened group were diverse, ranging from 
small to large. This finding indicated that the Thai SF-12v2 
was more sensitive to health deterioration than to health 
improvement, consistent with a previous study of hypertensive 
patients.[71] Nevertheless, future studies should reinvestigate 
with various patient groups.

Although this study’s sample size was not large enough to 
generate norm-based scores for the general Thai population,[72] 
SF-12v2 scale scores by age and gender groups could perhaps 
be used to project the SF-12v2’s normative scores. Compared to 
the previous study,[73] it followed a similar trend of decreasing 
SF-12v2 scale scores with advancing age, except for RE, MH, 
and MCS; it also reported that women had lower scores than 
men. Nevertheless, comparison of Thai SF-12v2 scale scores 
with varied cultural populations has not yet been achieved 
because the general Thai population’s norm-based scores are 
not yet available. Therefore, to compare scale scores with other 
specific populations, a Thai population norm for the SF-12v2 
should be established with a larger sample.

This study has some limitations to be addressed. First, 
although it employed a multistage random sampling to 
select representative areas, all samples were selected for 
convenience—a non-probability sampling method that might 
cause sampling bias. To minimize sampling bias, however, all 
samples were selected according to age and gender to represent 
the national Thai census. Second, this study did not establish 
population norm-based scores or assess some psychometric 
properties, including content validity and criterion validity, so 
these should be reinvestigated both in patient groups and in 
the general Thai sample with varied health condition. Third, 
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Table 7: Scores of the SF-12v2 scales and two component summary scores stratified by age and gender (mean±SD)

Age Gender PF RP BP GH VT SF RE MH PCS MCS

20–29 Female (n=127) 93.30 
(16.50)

89.37 
(18.10)

88.39 
(16.61)

69.57 
(20.67)

68.31 
(20.28)

82.87 
(20.82)

84.55 
(21.16)

74.02 
(15.95)

54.67 
(4.62)

50.76 
(7.67)

Male (n=131) 95.42 
(14.14)

88.84 
(19.81)

86.64 
(19.19)

69.43 
(20.78)

70.42 
(21.44)

86.83 
(17.90)

88.17 
(18.69)

77.29 
(13.76)

54.07 
(5.02)

52.64 
(6.35)

30–39 Female (n=138) 88.95 
(21.58)

87.32 
(18.00)

86.41 
(18.65)

67.68 
(19.25)

67.03 
(21.14)

84.96 
(19.23)

85.69 
(19.26)

75.72 
(16.60)

53.14 
(5.56)

51.90 
(6.91)

Male (n=125) 94.00 
(16.00)

90.90 
(15.98)

87.40 
(15.76)

67.44 
(18.63)

68.40 
(18.55)

85.20 
(18.54)

87.70 
(17.96)

77.20 
(14.03)

54.04 
(4.68)

52.20 
(6.67)

40–49 Female (n=144) 89.06 
(20.21)

86.46 
(19.36)

86.11 
(15.86)

63.37 
(19.59)

70.49 
(19.31)

85.24 
(19.25)

85.33 
(19.46)

79.17 
(14.86)

52.31 
(5.64)

53.02 
(6.56)

Male (n=124) 93.35 
(15.65)

88.21 
(19.15)

86.09 
(18.67)

66.98 
(22.30)

69.76 
(21.21)

85.48 
(20.44)

86.69 
(19.18)

77.62 
(16.81)

53.49 
(5.68)

52.47 
(7.87)

50–59 Female (n=141) 76.60 
(29.00)

75.53 
(25.13)

74.65 
(24.09)

53.83 
(22.85)

62.77 
(22.28)

79.61 
(21.26)

77.84 
(23.88)

74.20 
(18.07)

48.12 
(8.27)

51.13 
(8.45)

Male (n=111) 86.26 
(23.77)

83.00 
(21.90)

82.66 
(21.00)

61.13 
(21.53)

69.37 
(19.85)

83.78 
(20.68)

82.88 
(21.25)

77.25 
(15.56)

51.29 
(6.54)

52.39 
(6.50)

≥60 Female (n=90) 72.50 
(29.04)

74.44 
(22.56)

72.50 
(20.54)

52.72 
(23.26)

66.94 
(20.12)

77.78 
(22.31)

75.69 
(22.67)

77.50 
(14.54)

46.98 
(7.23)

52.11 
(7.16)

Male (n=69) 78.99 
(28.32)

79.53 
(21.44)

77.17 
(22.58)

59.64 
(23.28)

67.75 
(20.61)

85.14 
(19.33)

81.88 
(22.02)

77.17 
(16.04)

49.20 
(7.38)

53.05 
(6.73)

Total Female (n=640) 84.80 
(24.60)

83.13 
(21.55)

82.19 
(20.29)

61.93 
(22.02)

67.11 
(20.80)

82.42 
(20.59)

82.25 
(21.57)

76.07 
(16.24)

51.29 
(6.95)

51.79 
(7.41)

Male (n=560) 90.80 
(19.90)

86.85 
(19.83)

84.73 
(19.41)

65.59 
(21.38)

69.29 
(20.30)

85.36 
(19.32)

85.92 
(19.68)

77.32 
(15.13)

52.78 
(5.98)

52.51 
(6.84)

PF: Physical functioning, RP: Role limitation due to physical, BP: Bodily pain, GH: General health, VT: Vitality, SF: Social functioning, RE: Role limitation due to 
emotion, MH: Mental health, PCS: Physical component score, MCS: Mental component score

SF-12v2 requires permission for use from OPTUM, and the 
users had to pay the license fees. The response options also 
vary among the eight SF-12v2 scales. This variation might 
cause confusion and a major obstacle for the SF-12v2 users. 
Fourth, this study did not perform confirmatory factor analysis 
to verify the factor structure of the Thai SF-12v2 questionnaire 
and cognitive debriefing, especially for RE and SF scales. Thus, 
these scales should be reinvestigated in samples with varied 
health conditions in the future study.

CONCLUSION

These preliminary results suggest that the SF-12v2 is valid 
and reliable, and it can be an alternative to the Thai SF-36v2 
for HRQoL measurement. Future studies are recommended 
to establish the population norm, investigate some other 
psychometric properties, including content, concurrent 
validities, and construct validity from confirmatory factor 
analysis and cognitive debriefing especially for RE and SF 
scales, in patient groups and in general Thai sample with 
varied health conditions, and examine whether the perception 
of the Thai SF-12v2 items differs between healthy and less 
healthy respondents.
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