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Background: The SF-36 as a generic instrument has been used widely to evaluate health-related quality of life
in both healthy subjects and groups of patients. However, no data can be found on its performance in patients
with Graves’ disease. Hence, this study aimed to assess the reliability, validity, and responsiveness of the
SF-36 in a Chinese population of patients with Graves’ disease.
Methods: A total of 325 patients with Graves’ disease completed interviews that included the SF-36. Internal
consistency was measured by Cronbach’s α and item-scale correlations. The validity of the SF-36 was studied
by means of factor analysis and the association of this scale with sociodemographic and clinical variables. A
standardized response mean was used to assess the responsiveness of the SF-36 to change.
Results: Cronbach’s α coefficients surpassed the 0.70 criteria for seven subscales and 0.63 for the SF subscale
indicating good internal consistency. The correlation coefficients between items and the remainder of the same
subscale ranged from 0.51 to 0.96, which were all higher than with other subscales. A principal components
factor analysis with varimax rotation identified eight factors. Hamilton Anxiety Rating Scale (HARS) scores
correlated negatively to scores at the physical functioning, general health, social functioning, vitality, and role
limitations due to emotional problems SF-36 subscales, while HARS scores correlated negatively only to scores
on the mental health SF-36 subscale. No correlations were found between SF-36 scores and the levels of
thyroid hormones. Responsiveness to improvements in health status was acceptable overall (standardized
response means 0.33–0.88).
Conclusion: The Chinese (mainland) version of the SF-36 is a suitable instrument that can be used in patients
with Graves’ disease.
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Besides the classical thyrotoxic symptoms,
patients with Graves’ disease often have various
neuropsychiatric complaints, which include insomnia,
dysphoria, anxiety, paranoia, depression, and
deterioration of cognitive functions [1-3]. Some of
these complaints will have existed for a long time
before the patients are diagnosed with Graves’ disease,
and they may persist for many years even after
euthyroidism is achieved [4, 5]. Currently, the
therapeutic decisions for these patients are usually
based on the serum levels of thyroid hormones without
considering the health status subjectively perceived
by the patients.

As a multidimensional concept reflecting the
overall subjective condition of the individual, health-
related quality of life (HRQL) has been used widely
either in the assessment of life quality in the general
population and patients with chronic disease, or to
evaluate the effect of different therapeutic modalities.
The SF-36 is a generic HRQL instrument and its
usefulness in patients with various diseases has been
verified. Several previous studies have demonstrated
the detrimental impact of thyroid dysfunction on HRQL
[6-9]; however, no data can be found on the feasibility
of the SF-36 for patients with Graves’ disease.

The purpose of this study was to ascertain the
reliability, validity and responsiveness of the SF-36 in
a population of patients with Graves’ disease.
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Materials and methods
Sample

The study was performed in Dalian Medical
University Second Affiliated Hospital, China. Data
were collected between May 2005 and January 2007.
A total of 325 patients with newly diagnosed, untreated
Graves’ disease were included. They were at least
18 years of age and were able to complete the
questionnaire by themselves; informed content was
obtained from all patients.

The mean age of participants was 46 ± 13 (SD)
years. The majority of participants were women
(68%). The diagnosis of Graves’ disease was based
on increased peripheral thyroid hormones, suppressed
thyroid-stimulating hormone (TSH), positive TSH
receptor antibodies (TRAb), and diffuse distribution
on a Tc-99m pertechnetate scintigraphy of the thyroid
gland. The laboratory variables (peripheral thyroid
hormones, TSH and TRAb) were measured by
standard methods. Patients with any comorbidity or
history of psychiatric disorders were excluded from
the study.

Instruments and analysis
The Chinese (mainland) version of SF-36 was used

to assess the patients’ quality of life under the approval
of the Institute of Social Medicine and Family
Medicine, Zhejiang University. The instrument consists
of 36 items that belong to eight health-related aspects
of life: physical functioning (PF), role limitations due
to physical problems (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role
limitations due to emotional problems (RE), mental
health (MH), and one single item subscale on health
transition. Each of the eight subscales generates a
score from 0 to 100, with “0” implies worst health
status and “100” implies best health status. Some
revisions were made in the Chinese adaptations of
the SF-36 [10], e.g., mopping the floor and practicing
Tai Chi were used as complementary examples of
moderate activities, one mile was translated into 1500
meters, and one block was translated into the distance
between two street crossings. The translated version
has been tested among 1000 households in 18
communities of Hangzhou (the capital of Zhejiang
Province, southeast of mainland China) in terms of its
scaling assumptions and it was concluded that the
Chinese (mainland) version of the SF-36 functioned
similarly to the original American population tested
[11, 12].

The Hamilton Depression Rating Scale (HDRS)
was used to evaluate depression levels and changes
in severity. The reliability and validity of its Chinese
version has been confirmed. In this study, the 17-item
version was used. The Hamilton Anxiety Rating Scale
(HARS) was used to evaluate levels of anxiety and
changes in severity. The reliability and validity of its
Chinese version has been confirmed. It includes
14 items examining both physical and psychological
symptoms.

The SF-36 was administered in a quiet, well-lit
room providing an atmosphere in which patients could
concentrate on the questionnaires without being
disturbed. The first questionnaire was used to collect
information on sociodemographic variables and
disease-related variables (e.g., family history, duration
of disease and symptoms). Afterwards, patients were
asked to complete the SF-36 by themselves. A
psychiatrist interviewed the patients, and the HDRS
and HARS questionnaires were completed.

Internal consistency was used to assess the
reliability of the SF-36. Reliability is considered to be
acceptable for group comparisons when Cronbach’s
α exceeds 0.7 [13].

The hypothesis adopted in the analysis of the
construct validity was that the HRQL in patients with
Graves’ disease would be associated inversely with
the patient’s age, with levels of thyroid hormones and
with scores in depression or anxiety. Moreover,
according to other studies, it was considered that the
HRQL would be more severely impaired in female
patients.

A principal component factor analysis with
varimax rotation was performed to determine the
structure of the SF-36 in our population. We expected
that the subscales, originally defined by its authors,
would emerge from a factor analysis and items relating
to a particular subscale would be grouped together
within a single factor. A factor should be considered
relevant only if its eigenvalue exceeds 1.1 [14].

After the initial assessment, 293 patients
underwent antithyroid drug treatment and 32 patients
underwent I-131 treatment. At the time euthyroidism
was achieved, a standardized response mean (SRM)
[15] was calculated for each SF-36 subscale to assess
the responsiveness of the SF-36 to change.

Statistical analysis
A statistician performed statistical analysis with

the Software Package for Scientific Statistics (SPSS)
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version 13.0. Significance for all statistical tests was
set at the p = 0.05 level.

Results
Data quality

A total of 347 patients were identified for
recruitment, of whom 22 declined to take part and
325 (93.7%) were recruited to the study. The
completion rates for the SF-36 individual items were
consistently high, ranging from 96.0% to 99.7%. All
responses to SF-36 questions were within possible
answers and all response choices were used for all
questions. All 325 participants completed the SF-36
in 8–29 min, with 85% completing the questionnaire
in 14 min or less. The average time required to
complete the questionnaire was 10.5 min. The
percentage of respondents was calculated according
to the standard proportion procedures recommended
for the SF-36 [16]. The percentage of missing subscale
scores ranged from 0.2% (physical function scores)
to 2.8% (social function scores). Noncompletion rate
was higher for patients of an age over 50 years. Women
had higher noncompletion rates than men in the general
health subscale; otherwise there were no major
differences.

Reliability
Cronbach’s α coefficients for the eight subscales

of the SF-36 ranged from 0.63 to 0.92, satisfying the
internal consistency of the subscales (Table 1).

The correlation coefficients between items and
the remainder of the same subscale ranged from 0.51
to 0.96, and they were all higher than with other
subscales, providing further evidence of internal
consistency.

Construct validity
The older patients showed significant lower scores

(p > 0.05) in PF, BP, and GH subscales. In other

subscales such as RE and VT, younger patients
showed lower scores, but these reductions were not
statistically significant. Women scored significantly
lower in most subscales (p > 0.05) except RE, SF,
and BP.

Most patients had mild to moderate depression or
anxiety symptoms, and the psychiatric scores of these
patients as measured with HDRS and HARS were
significantly high. HDRS score correlated negatively
to scores at the SF-36 subscales of PF, GH, SF, VT
and RE, while HARS score correlated negatively only
to score at the SF-36 subscales of MH. No correlations
were found between SF-36 scores and the levels of
thyroid hormones.

Factorial analysis identified eight factors: PF
(factor 1 = 10 items), RE +SF (factor 2 = 5 items),
MH (factor3 = 5 items), VT (factor 4 = 4 items), RP
(factor 5 = 4 items), GH1, 3, 5 (factor 6 = 3 items),
BP (factor 7 = 2 items), and GH2, 4 (factor 8 = 2
items). Factor 1 was the strongest accounting for
35.9% of the variance, while items of the RE and SF
subscales were contained in the same factor, namely
the second factor. Eigenvalues were between 1.17
and 11.01, and all items had strong loadings of at least
0.57 across all the subscales of the SF-36 (Table 2).

Responsiveness to change
A total of 302 patients were available for the

review, others had withdrawn because they left the
city or were unwilling to continue. Scores at the
SF-36 subscales improved significantly, except for
that of general health perception and bodily pain.
The SF-36 subscales of RP have an SRM > 0.8,
representing large clinical change. Moderate clinical
change, i.e. SRMs between 0.5 and 0.8, was found
for three subscales: PF, VT, and RE. The remaining
SF-36 subscales reported SRMs between 0.2 and 0.5,
representing small to moderate change (Table 1).

Table 1. Reliability and responsiveness of the SF-36

Physical functioning 0.92 0.86
Role-physical 0.88 0.88
Bodily pain 0.84 0.33
General health perception 0.76 0.35
Vitality 0.85 0.57
Social functioning 0.63 0.38
Role-emotional 0.84 0.76
Mental health 0.83 0.42

Subscale Cronbach’s ααααα (n = 325) SRM (n = 302)
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Discussion
The SF-36 is considered as a generic measure of

HRQL with the potential for widespread application
to healthy subjects and groups of patients [17-25]. In
recent years, this scale has been used widely because
it was recommended by the International Quality of
Life Assessment Committee. The SF-36 has been
translated for different clinical conditions [26], makes
it one of the most frequently used scales in quality of
life evaluation. However, the assessment of the
performance of the scale is necessary because it has
not been evaluated in patients with Graves’ disease.

The feasibility of an instrument can be reflected mainly
by its completion rate and the time required to
complete it. The present study shows that the SF-36
is a concise instrument, which can be accepted by
Chinese patients with Graves’ disease. All patients
completed the questionnaire in a relatively short time,
indicating that the instrument could be well-tolerated.
The percentage of missing data ranged from 0.3% to
4.0% at the item level and 0.2% to 2.8% at the
subscale level, which is consistent with those reported
in the original Medical Outcomes Study in the United
States [14].

Table 2. Factor construct of the SF-36 (n = 325)

Subscale and its items   1   2     3      4      5    6    7 8

PF1 0.65
PF2 0.79
PF3 0.71
PF4 0.78

PF PF5 0.81
PF6 0.73
PF7 0.82
PF8 0.87
PF9 0.86
PF10 0.57
RE1 0.78

RE RE2 0.8
RE3 0.81

SF SF1 0.66
SF2 0.71
MH1 0.75
MH2 0.74

MH MH3 0.73
MH4 0.68
MH5 0.7
VT1 0.72

VT VT2 0.65
VT3 0.59
VT4 0.6
RP1 0.86

RP RP2 0.86
RP3 0.85
RP4 0.81
GH1 0.61
GH2 0.77

GH GH3 0.79
GH4 0.62
GH5 0.73

BP BP1 0.85
BP2 0.87

Eigenvalue 11.01 4.12 2.86 2.03 1.67 1.45 1.34 1.17
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Cronbach’s α produced by the seven subscales
of the SF-36 exceeded 0.70, satisfying the
recommended criterion for internal consistency [13].
The SF subscale was the least satisfactory in the
reliability testing, which is consistent with the results
from the general Chinese population and could be
explained by the few items in this subscale and lower
homogeneity [10].

Depression and anxiety have been reported
prevalent in patients with thyrotoxicosis [2, 3, 27], in
most cases, these psychiatric symptoms remit with
the treatment of thyroid dysfunctions. One prospective
study [6], examining HRQL with the SF-36 in 30
Graves’ patients, showed that lower SF-36 scores
correlated significantly with the level of depression
and anxiety symptoms. The negative correlation
between HDRS or HARS and the SF-36 subscales
found in the present study demonstrated the
widespread impact of depression and anxiety on
HRQL, and provided further evidence for the capacity
of SF-36 to identify changes in depression and anxiety.

Regarding the factorial structure of the scale,
results of the principle components analysis are close
to those found by the original authors in five subscales.
The items in the RE and SF subscales grouped under
the same factor (factor 2), and the five items of the
subscale GH were separated into factor 6 and 8. The
results were similar to those obtained in a Chinese
study of another autoimmune disease (SLE) [28].

Construct validity is considered to be acceptable
when predictive items have loadings >0.45 [14]
and the eigenvalue of any factor exceeds 1.1. In the
present study, factor loadings on all SF-36 factors
were no less than 0.57 and eigenvalues ranged
between 1.17 and 11.01, thus satisfying the criteria
recommended for factorial analysis.

A well-developed HRQL instrument should have
the ability to measure changes in health status over
time or after treatment. If the size of SRM is taken as
a measure of responsiveness, the ability of the
SF-36 to detect response to change in Graves’ patients
is acceptable overall, with the exception that no
significant change can be found in GH and BP. Former
studies showed that the BP subscale of SF-36 was
associated with the physical dimension of health
more than the mental dimension [29], and it was not
significantly impaired with hyperthyroidism [6, 7],
whereas the pain scale of NHP picked up the distress
generated by this disease more precisely. Small SRMs
may imply a lack of instrument responsiveness, or

reflect a minor change in health quality. The SF-36
mental health subscale was less responsive than the
HDRS and the HARS, which is similar to findings by
Ruta [30] in a RA population, showing the necessity
of the combined use of these instruments.

In the present study, no correlations were found
between SF 36 scores and the levels of thyroid
hormones. This is consistent with a recent Swedish
study [31] in which SF 36 scores were not correlated
to TSH levels or associated with suppressed TSH.
However, the history of GD did impair the long-term
HRQL compared with a healthy, age-matched
reference population, especially with regard to mental
performance and ‘vitality’ [32]. Even slight changes
in the thyroid state such as subclinical thyrotoxicosis
or hypothyroidism may lead to reduced HRQL
scores [33].

GD is a complex autoimmune disease. Besides
the classical thyrotoxic symptoms, patients with Graves’
disease often have various neuropsychiatric complaints.
Some of these complaints may have existed for a long
time before the diagnosis of Graves’ disease, and they
may persist for many years even after euthyroidism is
achieved. Abnormal thyroid hormone level is only part
of the disease. The lack of correlation between SF36
scores and thyroid hormone does not invalidate the
usefulness of SF 36 in GD.

In conclusion, the results obtained in data
quality, internal consistency, construct validity, and
responsiveness to change were satisfactory overall,
proving that the Chinese (mainland) version SF-36 will
be a practical, reliable, valid and responsive instrument
for use in patients with GD.
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