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Dimensional structure of the SF-36 in neurological patients
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Health-related quality of life is an important outcome in
rehabilitation. Assessment of the impact of disability or dis-
eases on quality of life is essential for the evaluation of re-
habilitation treatments and needs. One of the most used
generic health status measures is the Medical Outcome
Study 36-Item Short Form Health Survey (SF-36), consist-
ing of eight multi-item subscales and two higher order sum-
mary scales, the physical (PCS) and mental component
summary scale (MCS) [1,2]. The broad application of the
SF-36 in different populations and patient groups requires
that the psychometric criteria underlying the dimensional
structure of the questionnaire are met in each population
[3]. For the eight subscales of the SF-36, it is important
to test the assumption that items of a subscale measure
the same underlying construct (dimensionality). For the
summary scales it is important that the assumed two-factor
structure can also be found in each population in which the
SF-36 is applied, and that the underlying factor structure is
similar to the factor structure found in the original data set
used to determine the weighting factors for the calculations
of the summary scales. Psychometric studies generally con-
firm the eight-dimensional structure of the SF-36 subscales
and support the two-factor structure of the physical and
mental summary measures across different patient groups
and translations of the SF-36 [4–7]. The few studies that
examined the dimensional structure of the SF-36 within
patient groups with neurologic diseases reported less
positive findings [8–10]. It is therefore necessary to further
investigate the assumptions regarding dimensional structure
of the SF-36, before using and comparing results of the
SF-36 in neurologic patients.

As part of a 3-year follow-up study on functional prog-
nosis in neurologic disorders, we investigated the
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dimensional structure of the SF-36 and its two summary
measures in patients with stroke (n 5 198), multiple sclero-
sis (MS, n 5 151), and amyotrophic lateral sclerosis (ALS,
n 5 188). Principal component analysis (PCA) was ap-
plied, followed by orthogonal (Varimax) rotation in each
patient group separately. To investigate the eight-dimen-
sional structure of the SF-36, the number of factors to be
rotated was restricted to the eight (originally proposed) fac-
tors. Items were considered to load on (were related to)
a factor if factor loadings exceeded 0.40 on that factor
and were lower on the other factors. Because all items
had ordinal scores and several subscale scores showed a
skewed distribution, PCA was carried out using polychoric
correlations instead of Pearson correlations [11].

The percentage of total explained variance by eight ex-
tracted factors was 67, 78, and 73%, for the stroke, MS, and
ALS groups, respectively. The number of extracted factors
with eigenvalues exceeding 1.0 was nine for stroke, six for
MS, and eight for ALS. All items of the Physical Function-
ing, Role Physical (RP), Bodily Pain, Social Functioning
(SF), and Role Emotional subscales showed factor loadings
exceeding 0.4 with the supposed factor in all groups
(Table 1). However, items of the subscales General Health
(GH) (in all groups), Vitality (VT) (in all groups), and
Mental Health (in stroke) loaded on more than one factor
(Table 1), showing factor loadings lower than 0.4 on the
expected factor and higher factor loadings on other fac-
tors. In all three groups, the items of the General Health
subscale measuring negative health status loaded on an-
other factor than the items measuring positive health sta-
tus. Also, the items of the Vitality subscale split up in
items measuring positive and negative health status in
all groups. These observations were also reported in earli-
er studies [8–10,12], indicating that the General Health
and Vitality subscales are not measuring one single under-
lying construct in these patient groups. It is noteworthy
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Table 1

Results of principal component analysis of the SF-36 subscales

Range of factor loading of items with corresponding subscale

(number of items with factor loadings O0.4)

Domain Number of Items Stroke MS ALS

Physical functioning 10 0.52–0.88 (10) 0.67–0.88 (10) 0.58–0.88 (10)

Role physical 4 0.57–0.78 (4) 0.70–0.79 (4) 0.63–0.80 (4)

Bodily pain 2 0.91–0.91 (2) 0.86–0.88 (2) 0.73–0.81 (2)

General health 5 !0.10–0.78 (3) 0.30–0.82 (3) 0.27–0.81 (4)

Vitality 4 0.18–0.63 (2) 0.22–0.72 (3) 0.27–0.77 (2)

Social functioning 2 0.48–0.50 (2) 0.45–0.52 (2) 0.66–0.77 (2)

Role emotional 3 0.80–0.83 (3) 0.76–0.84 (3) 0.71–0.78 (3)

Mental health 5 !0.10–0.79 (3) 0.55–0.74 (5) 0.62–0.79 (5)

Range of factor loadings of items with corresponding subscales are given: the number of items with a factor loading higher than 0.4 are given in

parentheses.
that items measuring positive health status loaded on one
factor and items measuring negative health status on the
other, suggesting that our subjects had difficulties in
changing between these reversed answering categories.

The factor structure of the physical and mental summary
scales was studied using PCA on the subscale scores fol-
lowed by orthogonal (Varimax) rotation on two factors.
To support the two factor structure of the SF-36, three
criteria should be met [2,4,6]: (1) eigenvalues of the first
two factors O1, (2) the explained total variance O60%,
(3) factor loadings (of subscales with summary scales)
are in agreement with the originally hypothesized factor
content. Eigenvalues of the first two factors exceeded 1.0
before rotation in the stroke and ALS group, but in MS,
the second factor had a eigenvalue lower than 1.0 (0.87).
The percentage of the total variance that was explained
by two factors after rotation was satisfying in the MS group
(69%) but was below 60% in the stroke (56%) and ALS
groups (55%). Deviations from the hypothesized factor
loadings were observed in several subscales (RP in stroke,
SF scales in MS, GH in stroke and ALS, VT scale in MS),
and the factor content differed between the groups. Al-
though it is unclear to what extent deviations from the orig-
inal factor structure are acceptable, the summary scores did
not, in general, meet the criteria on several points. Other
authors also found proportions of explained variance below
60% and deviating factor contents for the subscales with
the physical and mental summary scores in patients with
MS (9), stroke (8), and ALS (10) and raised questions about
the use of the SF-36 summary scales in these populations.
Our findings indicate that the use of the two summary
measures in patients with stroke, MS, and ALS should be
reconsidered.

To summarize, our results showed that the eight-dimen-
sional structure of the SF-36 was generally confirmed,
but results also suggest that the General Health and Vitality
subscales are not suitable for use in patients with stroke,
MS and ALS, due to lack of unidimensionality. Further re-
search is required to determine whether the Mental Health
subscale can be validly used in stroke patients. Application
of the two summary scales should be reconsidered in these
patient groups because the hypothesized physical and men-
tal factor structure was not sufficiently supported. The num-
ber of subjects in the three diagnostic groups was at the
lower end of the recommended number of cases for per-
forming principal component analysis. Although this may
limit the conclusions of this study to some extent, it is clear
that caution should be taken when using the SF-36 in
patients with stroke, MS, and ALS. In addition, the findings
emphasize the importance of testing psychometric assump-
tions when using generic questionnaires in different patient
groups.
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