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Summary

Introduction. Psychometric evaluation of the 12-item Short-
Form Health Survey (SF-12), a well-used scale for measuring
health-related quality of life (HrQoL), has not been done in gen-
eral populations in Indonesia. This study assessed the validity and
reliability of the SF-12 in middle-aged and older adults.
Methods. Participants self-completed the SF-12 and SF-36. Scal-
ing assumptions, internal consistency reliability, and I-week test-
retest reliability were assessed for the SF-12. Confirmatory factor
analysis was conducted to assess its construct validity. Correla-
tions between SF-12 and SF-36 component scores were computed
to assess convergent and divergent validity. Effect size differences
were calculated between SF-12 and SF-36 component scores for
assessing criterion validity.

Results. In total, 161 adults aged 46-81 years (70% female) par-
ticipated in this study. Scaling assumptions were satisfactory.
Internal consistency for the SF-12 Physical Component Summary

Introduction

Indonesia’s population is ageing [1]. Currently, one in
four Indonesians is aged over 45 years, and by 2035,
more than 100 million Indonesians are expected to be
aged over 45 years with 30 million of these aged over
65 years [2]. As morbidity increases with age, there is
a growing interest in instruments that measure health-
related quality of life (HrQoL), a multidimensional
concept that includes physical, psychological, and social
domains of health [3, 4]. HrQoL is increasingly being
accepted as an important patient-reported outcome
measure in health care, including among middle and
older adult populations [5].

Generic and disease-specific instruments are used for
measuring HrQoL [4]. The Short-Form Health Survey
(SF-36) is one of the most widely used generic instrument.
It consists of 36 items, 35 of which are divided into eight
subscales that can be summarised into two component
summary scores, one for physical health (PCS-36) and
the other for mental health (MCS-36) [6]. The SF-
36 has been shown to have high internal consistency
reliability and high convergent and discriminant validity
in Indonesian middle-aged and older adults [7].

The 12-item Short-Form Health Survey (SF-12) was
developed from the SF-36 as a shorter instrument that
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(PCS-12) and the Mental Component Summary (MCS-12) were
acceptable (a = 0.72 and 0.73, respectively) and test-retest reli-
ability was excellent (ICC = 0.88 and 0.75, respectively). A mod-
erate fit of the original two-latent structure to the data was found
(root mean square error of approximation [RMSEA] = 0.08).
Allowing a correlation between physical and emotional role
limitation subscales improved fit (RMSEA = 0.04). Correlations
between SF-12 and SF-36 component summary scores support
convergent and divergent validity although a medium effect size
difference between PCS-12 and PCS-36 (Cohen’s d = 0.61) was
found.

Conclusions. This study provides the first evidence that SF-12 is
a reliable and valid measure of HrQoL in Indonesian middle-aged
and older adults. The algorithm for computing SF-12 and its asso-
ciation with SF-36 in the Indonesian population warrant further
investigation.

would reproduce physical and mental health component
summary scores (PCS-12 and MCS-12) [8]. Having fewer
items, the SF-12 can be completed by most participants
in less than a third of the time needed to complete the
SF-36 [8]. Thus, it can be used by researchers and
practitioners wanting to reduce participant burden.

The reliability and validity of the SF-12 have been
widely documented worldwide. The scale has been
validated in general populations in many countries
including Tunisia [9], Iran [10], China [11], Greece [12],
Australia [13], Israel [14] and European countries [15].
It has been found to valid and reliable in older adults
in Sweden [16], Israel [17], the US [18-20], the
UK [21] and China [22, 23]. Furthermore, SF-12
component summary scores have been shown to be
valid measures of HrQoL in patients with rheumatoid
arthritis [24], immune deficiencies [25], mental health
disorders [26], low back pain [27], retinal diseases [28],
osteoarthritis [29], obesity [30], diabetes [31], stroke [32]
and coronary heart disease [33]. The SF-12 has not been
validated in general populations of middle-aged and
older Indonesians.

In the initial development of the SF-12 and SF-36 in
the US, the scales were found to be highly correlated,
and scores on PCS-12 and MCS-12 each explained
about 90% of the variation in the corresponding SF-
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36 component summary score [8]. Findings from
subsequent studies suggest that the factor structure of
the SF-12 in some countries many not follow the scale’s
initial structure [17, 20, 27]. Thus, it is unclear whether
these scales can be used interchangeably in Indonesia.
In Indonesia, the SF-12 has been used minimally,
in only two studies as a patient-reported outcome
measure [34, 35]. The limited use of the SF-12 is
partly due to the lack of its validation in the Indonesian
general population as it has only been validated in
Indonesian patients with cardiovascular disease [33]
and rheumatoid arthritis [36]. The validation of the SF
12 in the general population would likely increase its
use more broadly to community settings throughout
Indonesia. After validation, it is expected to be used
to assess the burden of disease in communities and
monitor progress in achieving the nation’s health
objectives [37]. As a short HrQoL instrument, it is also
expected to be used in clinical settings to supplement
objective clinical or biological measures of disease for
assessing the quality of services, the need for health
care, and the effectiveness of interventions, as well as
for cost utility analysis [38]. Therefore, the current study
aimed to examine the psychometric properties of the
SF-12 in Indonesia middle-aged and older adults. We
assessed scaling assumptions, internal consistency and
test-retest reliabilities, and construct validity. We also
assessed criterion validity with the SF-36 serving as the
criterion, to justify the use of the SF-12, particularly as
an alternative to the more time-consuming SF-36, in
Indonesia.

Methods

STUDY DESIGN AND STUDY SAMPLE

This study assessed the psychometric properties of the
Indonesian version of the SF-12 using guidelines from
the International Quality of Life Project [15, 39]. The
sample size calculation followed the recommendation
of Jackson [40], who indicated a sample of at least 10
participants per item or parameter. As the SF12 contains
12 items, at least 120 participants were required for this
study. To achieve this number, we invited 200 members
of two organisations that offered educational and health
services to middle-aged and older adults in the City
of Yogyakarta through the organisations’ community
leaders. We expected a response rate of 60%. Members
with mental or physical impairments that hindered
participation were excluded. Participants provided
written informed consent.

DATA COLLECTION PROCEDURES AND MEASURES

All data collection took place in the community halls of
the two organisations. At an initial visit and a follow-up
visit 1 week later, participants self-completed a paper-
based questionnaire that included the SF-12, the SF-36
and socio-demographic questions.

Tab. I. The Indonesian SF-12 factor structure and number of re-

sponse options.

Number of

Ccomponent Subscales Item code response

options
Physical General health Item 1 5
component Physical health Item 2 and 3 3
score Role-physical Item 4 and 5 2
(PCS-12) Bodily pain tem 8 5
Mental Role-emotional | Item 6 and 7 2
component Mental health | Item 9 and 11 6
score Vitality Item 10 6
(MCS-12) Social function Item 12 5

Four items were reversed scored: the General health item (item 1), the
Bodily pain item (item 8), one Mental health item (item 9; ‘Felt calm and
peaceful’) and the Vitality item (item 10).

Short-form 12 (SF-12)

The SF-12 consists of 12 items within eight
subscales [8, 41]. As shown in Table I, six items from
four subscales are used to generate a physical component
summary score (PCS-12). These subscales measure
general health perception (GH), physical functioning (PF),
role limitation due to physical health (RP) and bodily pain
(BP). Another six items from another four subscales are
used to create a mental component summary score (MCS-
12) [41]. These subscales measure role limitations due to
emotional problems (RE), vitality (VT), mental health
(MH), and social functioning (SF) [8]. Higher scores on
PCS indicate better physical HrQoL, and higher scores on
MCS indicate better mental HrQoL.

Raw item scores were transformed into a O (the worst)
to 100 (the best) scale [41]. The mean score of the
transformed items within a subscale was computed
to obtain the subscale score. Item and subscale scores
were not standardised. This summated rating method of
scoring assumes that item and subscale scores can be
transformed without standardisation of scores or item
weighting [8, 41, 42]. To calculate PCS-12 and MCS-
12 scores, a norm-based scoring algorithm empirically
derived from US population data was used, as suggested
by Ware [41] because no algorithm has been developed
for the Indonesian population. The US algorithm has
been validated in other countries where country-specific
algorithms are absence [8].

Short-form 36 (SF-36)

The SF-36 [6], administered as a separate scale from the
SF-12 in this study, was used to validate the SF-12. It
contains 36 items, 35 of which are within the same eight
subscales as in the SF-12. Likewise, two component
summaries (PCS-36 and MCS-36) can be created. These
were created using a summated method suggested by
Hays [6]. The summary scores then were transformed
into standardized T scores [6].

SOCIO-DEMOGRAPHIC CHARACTERISTICS

Participants were asked about socio-demographic
characteristics, which included age, sex, marital status,
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and two measures of socio-economic status: education
and employment.

STATISTICAL ANALYSIS

To assess whether the assumptions for creating
subscales and the summated scoring from the items were
justified, we used data collected from the initial visits
with participants. Four assessments were conducted, as
suggested by Leung [43]. First, we assessed whether
there was equality in item variance. All subscale items
should have similar standard deviations and means;
otherwise, the computation of subscale scores would
require standardisation. Second, we assessed the
equality of item-subscale correlations. Subscale items
should have similar corrected item-subscale correlations
that are > 0.40. Third, we assessed the floor and ceiling
effects of subscales and component summaries. The
percentage of participants with scores at the minimum
value (floor) and maximum value (ceiling) should
be < 20% to ensure scores capture the full range of
responses in the population and that changes can be
detected over time. Last, we assessed item discriminant
validity, by determining whether the correlation between
each item and its corresponding component summary
score was significantly higher than its correlation
with the other component summary score. Spearman
correlation coefficients were computed for this analysis.
We then conducted tests of reliability. Internal
consistency reliability was assessed by calculating
Cronbach’s alpha for each subscale and component
summary. A Cronbach’s alpha > 0.70 signified
acceptable reliability [44]. The 1-week test-retest
reliability of each component summary was assessed
by calculating the intra-class correlation (ICC) of items
within the component summary (1-way average model).
An ICC > 0.60 was considered good, and an ICC > 0.75
was judged excellent [45].

For construct validity, we first conducted a confirmatory
factor analysis (CFA) to assess whether the hypothetical
factor structure, using the maximum likelihood
estimation [8, 41] fit the observed data. The hypothetical
structure allowed for correlations between PCS and MCS
but not between subscales [8, 41]. Model modification
indices were generated to guide model specification if
the fit was not good. A good fit required a x*/df ratio
of <3.00 [46]. A root mean square error of approximation
(RMSEA) value of < 0.08 indicated a good fit whereas
a value between 0.08 and 0.10 indicated moderate
fit [47]. Values > 0.90 for the Comparative Fit Index
(CFI) and Tucker Lewis Index (TLI) and values < 0.08
for the standardised root mean square residual (SRMR)
indicated an adequate fit [48]. We also assessed factor
loadings of subscales onto composite summaries.
As suggested by Shevlin [49], factor loadings of 0.30
to < 0.50 were considered low, 0.50 to < 0.70 as medium,
and > 0.70 as high.

Next, divergent validity was assessed by evaluating the
correlations (i) among subscales, (ii) between a subscale
and the composite summary that does not include
that subscale and (iii) between PCS-12 and MCS-12.

VALIDITY OF THE SF-12 IN INDONESIAN ADULTS

Divergent validity was demonstrated if correlations were
weak (r < 0.40). Convergent validity was assessed by
evaluating the correlations (i) between each subscale and
the composite summary that includes that subscale and
(i1) between PCS-12 and PCS-36 and between MCS-12
and MCS-36. The convergent validity was demonstrated
if correlations were strong (r > 0.60). Correlations
between 0.40 to 0.60 were considered moderate [10, 22].
Spearman correlation coefficients were computed for
these analyses.

Last, criterion validity was assessed by calculating
effect size differences between SF-12 and SF-36
component summary scores. The effect size difference
was calculated by dividing the difference in scores by
the pooled standard deviation. It has been suggested
that an effect size of < 0.20 I very small; 0.20 to 0.49
is small; 0.50-0.79 is medium; and > 0.80 is large [50].
Effect size < 0.20 demonstrated acceptable criterion
validity.

Data were analysed using SPSS® version 21.0 (IBM
Corp., Armonk, NY, USA), except for CFA, for which
Stata 15 (Stata Corp, College Station, TX, US) was used.
For all tests, statistical significance was set at p < 0.05.

Results

PARTICIPANT CHARACTERISTICS

In total, 161 participants (response rate = 80.5%)
completed the first data collection, above the minimal
sample size required for the analysis. They were aged
46 to 81 years with a mean age of 62.7 + 7.9 years and
were predominantly female, married, with no tertiary
education, and unemployed/retired. The 70 participants
who returned to complete the test-retest reliability
assessment (43%) did not differ significantly on any of
these characteristics from the 91 participants who did
not return for this assessment (p > 0.05) (Tab. II).

DESCRIPTIVE STATISTICS AND SCALING
ASSUMPTIONS

The descriptive statistics for assessing the scaling
assumptions for the SF-12 item, subscale, and
component summary scores are presented in Table III.
For each subscale, the means and standard deviations
of the items were similar, except for the PF subscale,
for which Item 2 had a higher mean than Item 3. The
standard deviations of those two items, however, were
similar. These results show that there was equality in
item variance within subscales. The corrected item-
subscale correlations were acceptable (r 2 0.40), except
for the BP item (r = 0.39) and the first RE item (REI;
r = 0.38). The percentage of participants with subscale
scores at the minimum or maximum values was > 20%
for all subscales except GH and MH, showing that
most subscales had floor or ceiling effects. However,
no floor and ceiling effects were found for PCS-12 or
MCS-12. The item discriminant validity assessment
indicated that the correlation between each item and its



N.I. AROVAH, K.C. HEESCH

Tab. Il. Participants’ characteristics.

Characteristics Total saT‘;?L/(De)(n 161) Test Retestns(zaloz;ple (n=70) P-value*
Age (years) 0.14
<65 82 (51) 31 (44)

> 65 79 (49) 39 (56)

Sex 0.81
Female 112 (70) 48 (69)

Male 49 (30) 22 (31)

Marital status 0.31
Married 117 (73) 48 (69)

Not married/widowed 44 (27) 22 (31)

Education levels 0.81
Primary/secondary 92 (57) 38 (54)

Tertiary 69 (43) 32 (46)

Employment status 0.84
Employed 17 (11 7 (10)

Unemployed/retired 144 (89) 63 (90)

* Tested differences between participants who returned for the test-retest reliability and those who did not.
Tab. Ill. Summary of assessments of item, subscale and component score assumptions (n = 161).

Floor | Ceiling Corrected Item - Item-
Mean | SD % % | item -subscale | PCS-12 | MCS-12

Physical Health Component* 44.40 8.29 0.62 0.62 - - -
General Health (GH): health rating 44.72 19.85 1.86 3.73 0.40 0.63 0.31
Physical Function (PF)/ 75.93 23.37 1.86 36.65 -

Limited in moderate activities (PF1) 86.02 24.50 1.86 73.91 0.54 0.54 0.06
Limited in climbing several stairs (PF2) 65.84 29.80 6.83 38.51 0.51 0.54 0.24
Physical Role Limitation (RP)* 63.98 41.16 23.60 51.61 -

Accomplished less due to physical health (RP1) | 63.35 48.33 36.65 63.35 0.46 0.55 0.29
Limited in kind of work (RP2) 64.60 47.97 35.40 64.60 0.64 0.70 017
Bodily Pain (BP): Pain interferes with work | 64.44 | 27.62 23.60 76.40 0.39& 0.62 017
Mental Health Component* 49.51 9.48 0.62 0.62 -

Emotional Role Limitation (RE)* 72.67 37.89 16.14 61.49 -

Accomplished less due to emotional health (RE1) | 76.40 42.60 31.06 68.94 0.38% 0.24 0.41
Not work as carefully (RE2) 68.94 46.42 4.97 22.36 0.49 0.10 0.53
Vitality (VT): have a lot of energy (VT) 68.32 19.31 0.62 19.88 0.48 0.29 0.58
Mental Health (MH)* 68.01 20.03 0.62 8.69 -

Felt calm and peaceful (MH1) 70.43 22.03 0.62 13.66 0.68 0.26 0.74
Felt downhearted and blue (MH2) 65.59 22.27 0.62 14.29 0.52 0.32 0.67
Social Function: physical/emotional interfere

with social 76.24 | 23.68 0.62 36.65 0.47 0.18 0.58

*: using US algorithm to create a standardised score on a 0 to 100 scale; ~A: mean of the two subscale items; all other subscales are composed of one
item; Bold: highest correlation Item-PCS-12 an Item-MCS-12 are item-scale correlations (using Spearman correlation); #: floor and ceiling % was the pro-
portion of participant with lowest and highest responses; &: A correlation < 0.40 indicates that the assumption of equality of item-subscale correlations

was not supported.

corresponding composite summary was higher than the
correlation between the item and the other composite
summary score. Therefore, each item demonstrated
item discriminant validity.

INTERNAL CONSISTENCY AND TEST AND RETEST
RELIABILITIES

The Cronbach alphas for PCS-12 (a = 0.72) and MCS-
12 (a = 0.73) indicated acceptable internal consistency
reliability. The ICC of items within PCS-12 (ICC = 0.88;
95% CI: 0.81-0.92) and within MCS-12 (0.75; 95% CI:
0.62-0.84) demonstrated excellent test-retest reliability
of both composite summaries.

CONFIRMATORY FACTOR ANALYSIS

Figure 1 illustrates the factor loadings for both the
original (Fig. la) and a modified factor structure
(Fig. 1b), and Table IV summarises the structures’ fit
statistics. All fit indices except one (RMSEA = 0.08)
indicated a moderate fit of the original structure to the
data. The model specification suggested a correlation
between RP and RE, and thus, in the modified structure,
RP and RP were allowed to correlate. As a result, all fit
indices indicated a good fit including RMSEA (= 0.04).
In both structures, only RE, GH and BP loaded poorly
into their composite summary (factor loadings < 0.50).
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VALIDITY OF THE SF-12 IN INDONESIAN ADULTS

Indonesians. Each abbreviation is a separate subscale of the SF-12.
A)
.77@-»— GH
.55@-» PF
.76@—»— BP
.47 RP
55
.37@—» RE
.59 VT
.oss@—» MH
.54.—» SF

Fig. 1. The original structure (1A) and the modified structure (1B) of the Indonesian version of the SF-12 in a sample of middle-aged to older

B)
.77@—» GH
.55@—» PF
.76@—> BP
51 RP
.36 .56
.88 RE
.59 VT
o1 @—» MH
.55‘—» SF

Tab. IV. Goodness-of-fit statistics of the original and the modified
SF-12 structure (n = 161).

Hypothesised Modified
structure structure

2/off 2.04 126

RMSEA (90% CI) 0.08 (0.04-0.12) 0.04 (0.00-0.09)

CFI 0.94 0.99

TU 0.92 0.98

SMSR 0.07 0.05

df: degree of freedom; RMSEA: root mean square approximation; CFl:
comparative fit index; TLI: Tucker Lewis index; SMSR: standardised root
mean square residual.

CONVERGENT AND DIVERGENT VALIDITY

As shown in Table V, divergent validity of the subscales
was partially supported with weak inter-subscale
correlations (r < 0.40), except for correlations between
RP and PF (r = 0.46), RR and RE (r = 0.43), MH and SF
(r = 0.66), and MH and VT (r = 0.60) Divergent validity
was supported by weak correlations between MCS-12 and
each subscale of PCS-12 and between PCS-12 and each
subscale of MCS-12 (r < 0.40) and by a weak correlation
between PCS-12 and MCS-12 (r = 0.17). There was
support for convergent validity as there were strong
correlations between subscales and their corresponding
composite summary (r > 0.60), except for the correlations
between MCS-12 and three subscales, RE (r = 0.57), VT
(r = 0.58) and SF (r = 0.58), which were slightly below
the threshold. Convergent validity was also supported by
strong correlations between MCS-12 and MCS-36 and
between PCS-12 and PCS-36 (r > 0.60).

CRITERION VALIDITY

The effect size difference between PCS-12 and PCS-36
was 0.61, a medium effect size. The difference between
MCS-12 and MCS-36 was 0.05, a very small effect size.
Thus, criterion validity was demonstrated for MCS-12 but
not for PCS-12.

Discussion

This is the first study to evaluate the psychometric
properties of the SF-12 in a general Indonesian
population. The overall findings provide satisfactorily
evidence that the Indonesian version of SF-12 is a
reliable and valid scale that can be used in monitoring
and measuring HrQoL in middle-aged and older adults
in Indonesia. These results thus add Indonesia and the
Indonesian language to the growing list of cultures and
languages for which the SF-12 is valid.

The mean scores for PCS-12 and MCS-12 in our study
were 44.4 and 49.5, respectively. The lower PCS-12
score was also reported in studies of adults aged > 60
years residing in community and nursing home settings
in Guangzhou, China (39.9 and 49.1 for PCS-12 and
MCS-12, respectively) [23], of Swedes aged > 75 years
(37.5 and 50.3, respectively) [16], and of community-
dwelling African Americans aged > 60 years (42.7 and
51.9, respectively). Similarly, community-dwelling
adults aged > 70 years in Israel had lower raw scores on
subscales within PCS-12 than on subscales within MCS-
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Tab. V. Correlations among subscales and composite summaries computed for assessing convergent and divergent validity.

GH PF RP BP RE VT MH SF PCS-12 | MCS-12 | PCS-36 | MCS-36
GH 1.00
PF 0.30 | 1.00
RP 039 | 046 | 1.00
BP 025 | 031 | 0.31 | 1.00
RE 028 | 021 | 043 | 021 | 1.00
VT 026 | 025 | 026 | 0.22 | 0.25 | 1.00
MH 023 | 027 | 037 | 034 | 032 | 0.60 | 1.00
SF 009 | 026 | 029 | 0.27 | 019 | 0.38 | 0.66 | 1.00
PCS-12 063 | 062 | 072 | 062 | 020 | 029 | 031 | 0.18 1.00
MCS-12 031 | 018 | 0.27 | 017 | 057 | 058 | 0.79 | 0.58 0.17 1.00
PCS-36 055 | 049 | 055 | 046 | 050 | 056 | 0.68 | 0.50 0.64 0.71 1.00
MCS-36 054 | 046 | 068 | 048 | 047 | 047 | 0.62 | 045 0.70 0.62 0.63 1.00

GH: general health; PF: physical function; RP: role-physical; BP: bodily pain; VT: vitality; RE: role-emotional; MH: mental health; SF: social functioning; PCS:
physical component summary; MCS: mental component summary; Note: Statistics in the table are Spearman correlation coefficients.

12 [17]. The lower PCS-12 than MCS-12 scores seen in
our study and in these previous studies were not seen in
a validation study of adults of all ages (e.g., aged > 18
years) in nine European countries and the US [15]. In
that study, mean scores were approximately 50.0 for both
PCS-12 and MCS-12 [15]. The findings of our study and
of these studies together suggest that physical HRQoL is
negatively affected more than mental HRQoL as we age.
We also found that the mean and standard deviation was
equivalent for all SF-12 items except for Items 2 and
3. Item 2 asks about physical function in conducting
moderate activities, and Item 3 asks about physical
function in conducting vigorous activities. Given our
population was composed of middle-aged and older
adults, it was not surprising that Item 2 would have a
higher mean than Item 3. This finding has been shown in
other studies [17, 22]. The standard deviations, however,
were comparable between these items, supporting the
summation of these items into a subscale.

Although most subscales showed floor or ceiling effects,
no floor or ceiling effects were observed for the SF-12
composite summaries, indicating the ability of PCS-12
and MCS-12 to capture a full range of health states in
our study population. Our findings were similar to the
findings in a general population in Iran [10]. In that study
the percentage of participants who scored at the lowest
level (i.e., floor effect) and highest level (i.e. ceiling
effect) was less than 1% for PCS-12 and for MCS- 12.
Our findings do not, however, support findings from two
Israeli studies, one of a general adult population [14] and
the other of an older adult population [17]. Those studies
showed minimal floor and ceiling effects in items with
more than three response options. We found acceptable
corrected item-scale correlations for all but two items
for which correlations were slightly below the threshold
for acceptable. Consistently high correlations between
items and their corresponding component summary
score were also found in two previous studies of older
adults in China [22, 23]. Although we found acceptable
items’ equivalency and discriminant validity as well
minimal floor and ceiling effects for PCS-12 and MCS-
12, the considerable ceiling or floor effects were found
for most subscales, thus, the assumptions for creating

subscales for summated scoring the items in our study
population warrant further investigation.

Internal consistency reliability of the component
summaries was supported. Internal consistency values
were similar to those reported previously for a sample of
Indonesian patients with cardiovascular disease (PCS-
12: a=0.79; MCS-12: a=0.77) [33] and from a sample
of adults from the Iranian general population (PCS-12:
a=0.73; MCS-12 a=0.72) [10]. However, higher values
have been reported for other populations including
for older adults in Israel (PCS-12: a = 0.86; MCS-12:
a =0.71 [17]) and for a general population in Sweden
(PCS-12: a = 0.85; MCS-12: a = 0.76) [16], and for a
general population in China (PCS-12: a=0.81; MCS-12:
a=0.83) [23]. Nonetheless, all these findings support the
internal consistency reliability of SF-12 across different
populations including in our study population.

Our study showed that the component summaries
have good 1-week test-retest reliability (PCS-12:
ICC = 0.88; MCS-12: ICC = 0.75) in middle-aged
and older Indonesians. Other studies have shown
acceptable test-retest reliability of the SF-12 in different
populations, such as in a general population in Israel
(PCS-12: ICC = 0.92; MCS-12: ICC = 0.85) [14] and
in a general US population (PCS-12: ICC = 0.89; MCS-
12: ICC = 0.76 [8]. Our findings thus support those of
previous studies.

We showed that the original two-factor structure of the
SF-12 moderately fitted our data (RMSEA = 0.08). The fit
of data to this structure has varied across studies. A study
from Iran [10] showed a moderate fit (RMSEA = 0.09), as
we did. In contrast, in samples of older adults in China [23]
the structure fit the data fit well (RMSEA < 0.08) whereas
in a general Danish population [51] the fit was poor
(RMSEA = 0.12). Our findings along with these previous
findings suggest that the algorithms used for creating
component summary scores may need to be modified for
different populations. Furthermore, we found a low factor
loading for the RE subscale. The modification indices
suggested that RE and RP be correlated. The wordings and
response options of these subscales were almost identical.
They only differed in whether limitations were caused by
physical or emotional problems; thus, adding a correlation
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between these subscales appears to be plausible. Adding
the correlation improved model fit (RMSEA = 0.04). This
evidence further suggests that specific scoring algorithms
for specific populations may be required.

As expected, the correlations between the subscales that
compose PCS-12 (PF, RP, BP and GH) and PCS-12 were
stronger than the correlations between these subscales
and MCS-12. Likewise, the correlations between the
subscales that compose MCS-12 (VT, SF, RE and MH)
and MCS-12 were stronger than the correlations between
these subscales and PCS-12. These findings support the
convergent and divergent validity of the subscales, as
shown in previous studies of older adults in China [22].
We also found moderate correlations between PCS-12
and PCS-36 (r = 0.64) and between MCS-12 and MCS-36
(r=0.62), findings that support the component summaries’
convergent validity. Moderate correlations were also
found in the study of older adults in China [22]. Our
estimates, however, were lower than those reported in the
initial validation study of the US general population [8], in
a study of the Australia general population (r 2 0.95) [13],
and in a study in the general Hong Kong population
(r 2 0.94). One explanation for the difference in findings
between our study and findings of these previous studies
was the difference in the administration of the SF-12. The
researchers in the earlier studies administered the SF-36
only and then selected out the items used in the SF-12
for validating the SF-12. We administered the SF-12
separately from the administration of the SF-36, which
could have resulted in lower correlations between SF-12
and SF-36 component summaries. Our lower correlations
consequently decreased the total variance of the SF-
36 that could be explained by the SF-12. Additional
studies are required to explore further whether the SF-
12 adequately replicates the SF-36 in the Indonesian
context. As the previous studies’ estimates were derived
from general populations with wider age spans and with
relatively large sample sizes [8, 13], exploration of the
convergent validity in Indonesia likewise may require a
more heterogenous and larger sample.

Last, we found a considerable effect size difference
between PCS-36 and PCS-12 (Cohen’s d = 0.60)
although a negligible effect size difference between
MCS-36 and MCS-12 (Cohen’s d = 0.05). The responses
to SF-12 items were weighted using a US-standard
algorithm, and so our findings raise a question about
the appropriate algorithms used for weighing items
within PCS-12 in our population. Therefore, further
investigation into appropriate regression weights for
the Indonesian version of PCS-12 is needed. Finally,
although the component summary scores of the SF-12
may not fully capture those in the SF-36, the overall
evidence suggests that the Indonesian version of the
SF-12 possesses adequate reliability and validity for use
in populations of healthy, community-dwelling middle-
aged and older adults in Indonesia.

STRENGTHS AND LIMITATION

A major strength of our study was that we thoroughly
investigated the psychometric properties of the Indonesian
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SF-12 using well-used guidelines [15, 39]. Another
strength was that we gave participants the SF-12 and SF-
36 as separate surveys. In most other validation studies of
the SF-12 the SF-36 was administered, and the 12 relevant
items were selected from the SF-36 to create the SF-12.
Our approach better replicates what would be expected
when the SF-12 is used as an alternative to the SF-36.
Another strength was that we used the US norm-based
scoring algorithms commonly used in studies worldwide
for calculating PCS-12 and MCS-12 [41]; therefore, our
results can be used for cross-cultural HrQoL comparisons
with other studies that use the same algorithms. However,
caution is warranted in making comparisons to studies
that use version 2 of SF-12 (we used version 1), that
recruit participants with dissimilar characteristic to our
participants (ours were generally healthy, community-
dwelling adults), or that administer the SF-12 using other
modes (in this study the SF-12 was self-administered and
was separately measured from the SF-36).

Limitations of the study alsoneed tobe acknowledged. First,
although the packet of surveys was self-administered, staff
supervised the process and asked participants to complete
the surveys. Our findings might not be replicated if surveys
were self-administered without supervision. Second, the
ratio of participants to number of items/parameters in
this study was above 10:1, an acceptable sample size for
CFA analysis, as suggested by Jackson [40]; however, the
ratio was below the sample size for CFA of at least 200
participants that is recommended by Myers [52]. Third,
the study was conducted in a community-dwelling setting,
thereby limiting the generalizability to other populations
including adults in residential care and younger adults.

conclusions

This study provides the first evidence that the SF-12 is a
reliable and valid measure of HrQoL in Indonesian middle-
aged and older adults. The study also provides preliminary
evidence that the MCS-12 can be used instead of the
MCS-36, the gold standard measure of mental HRQoL,
but that a more appropriate algorithm for computing
PCS-12 scores for the Indonesian middle-aged and older
populations is warranted. To further establish the validity
of the Indonesian version of the SF-12, psychometric
testing of the scale in younger populations is warranted, to
assess whether our findings apply to younger age groups.
In addition, studies of responsiveness to change over time
are warranted, to determine whether the scale is sensitive
to time-related changes in health status, critical for use in
health care settings.
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