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Evaluation of health-related quality of life is an established criterion for the evaluation of therapeu-
tic outcome. Specifically, while there are a great number of different questionnaires, in English, for this
purpose, there is a lack of comparable questionnaires in Thai. The objectives of the present study were two-
fold: (1) to translate the original, English-language, 12-item Oxford (Oxford-12) outcome questionnaire and
Short Form 36 (SF-36) general health questionnaire into a standard Thai version, and (2) to assess reliability
of these two questionnaires and correlation between them among 100 patients having total knee replacement
(TKR). Patients’ mean age was 63 years and 86% were female.

Oxford-12 revealed that patients had mild problems in terms of function and pain with the average
function and pain score of 15.0 and 8.8 compared to maximum possible score of 35 and 25 respectively.
Oxford-12 was very reliable with Cronbach’ alpha for function, pain and total score of 0.819, 0.874 and
0.918 respectively.

For 8 health domains of SF-36 including physical functioning (PF), role physical (RP), bodily pain
(BP), general health (GH), vitality (VT), social functioning (SF), role emotional (RE), and mental health
(MH), patients had the highest score (i.e., good health) for VT, followed by MH, but lowest for PF. This resulted
in a higher score for mental component summary (MCS) than physical component summary (PCS). Cronbach’s
alpha for 8 health domains varied from 0.651 (VT) to 0.996 (RP).

Since a low score of Oxford-12 indicates a better state of health compared to high score for SF-36,
negative correlation between them was expected. PF of SF-36 had the highest negative correlation with both
Oxford function and pain with Pearson’s correlation coefficient (r) of -0.69 and -0.72 respectively. PCS was
correlated well with both Oxford function and pain with r of -0.73 and -0.76 respectively whereas correlation
between MCS and Oxford function and pain were only -0.60 and -0.58 respectively.

Thai versions of Oxford-12 and SF-36 retain their original characteristics and are reliable for
assessing the quality of life after TKR in Thai speaking patients.
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Total knee arthroplasty (TKA) has several
advantages, including consistent reproducible results,
correction of mechanical alignment, addressing all
three knee compartments, long-term (greater than 90%)
survivorship (Mont, 2004), reliable and durable pain

Correspondence to : Charoencholvanich K, Department of
Orthopaedic Surgery, Faculty of Medicine, Siriraj Hospital,
Mahidol University, Bangkok 10700, Thailand. Phone: 0-2411-
3191

1194

relief and improvement in function for patients (Paravizi,
2004). However, TKA has significant drawbacks,
including post-operative pain that can endure for
months, prolonged recovery periods with inferior out-
comes sometimes, and decreased patient satisfaction
(Mont, 2004). Measuring the outcome and addressing
these significant post-operative drawbacks with Thai
patients presents an obstacle; patients are hesitant to
voice their satisfaction, and this may be attributed to
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the conservative and tolerant nature of Thais. It was
identified that a properly developed and validated
questionnaire is needed to measure post-operative
outcome in Thai patients, as outcome questionnaires
for use with TKA patients have much value and have
been successfully translated and validated in Swedish
(Dunbar, 2000) and Italian (Padua, 2003). The Oxford-
12 questionnaire was chosen to provide a measure of
outcome for TKA since it is short, practical, reliable,
valid and sensitive to clinically important changes over
time (Dawson, 1998). It is insufficient solely to trans-
late a questionnaire into a foreign language, without
validating the translated version (Dunbar, 2000). The
objectives of the present study were (1) to translate
the original, English-language, 12-item Oxford outcome
questionnaire and SF-36 questionnaire into a standard
Thai version and (2) to assess reliability and correla-
tion between Oxford-12 and SF-36 scores in Thai TKA
patients.

Material and Method
Patients

One hundred adult patients in whom OA was
clinically diagnosed were deemed eligible and enrolled
for the present study. Of these 100 patients, all but one
patient had not undergone arthroplasty. OA was diag-
nosed in patients with radiographs, and assessed by
the Kellgren et al (Kellgren, 1957) grading system for
severity of arthritis. After the initial evaluation, surgi-
cal decisions were left to the patient and the treating
physician.

TKA was considered for patients only after
exhausting all non-surgical methods, including oral
medications such as analgesics and anti-inflammatory
agents, corticosteroids injection and physical therapy
aimed at strengthening the knees.

Study Deign

Once the diagnosis of OA had been made and
before the initiation of TKA, patients received both
Oxford-12 and SF-36 questionnaires in random order at
3 months after TKA. The respondents were unaware
of their previous responses. Administration of these
questionnaires was undertaken by two trained nurses.
On average, it took the patients 45 minutes and 52
minutes to complete the Oxford-12, and SF-36 respec-
tively.

Translation

The Oxford 12 and SF-36 were translated
from English to Thai following existing guidelines to
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preserve equivalence. This process involved (1) two
translations of the questionnaire from English to Thai;
(2) back translation from Thai to English; (3) compari-
son of the source and final versions; and (4) pre-test-
ing of the Thai version on five patients after TKA. The
Oxford 12 was independently translated into Thai and
back translated by a professional translator in the
United Kingdom.

Questionnaires

Disease Specific Questionnaires

Oxford 12 Item Knee Score (Oxford-12) (Dunbar,
2000)

The Oxford 12 is a questionnaire intended
specifically for knee surgery alone with 12 questions
asked specifically to the knee. Each question has a
Likert-box response key from 1 to 5. A low score indi-
cates a better state of health. These 12 items were
classified into 2 main scales: function and pain. The
function scale comprised 7 questionsi.e., 2, 3,6, 7, 10,
11 and 12 whereas pain scale comprised 5 questions
i.e., 1, 4,5 8and 9. Therefore, function score, pain
score and total score were in the range of 1-35, 1-25 and
1-60 respectively. It is a short, simple and validated
questionnaire to assess the outcome of total knee
replacement, as judged by the patient (Dawson, 1997).

General Health Questionnaires
Medical Outcome Survey - Short Form 36 (SF-36)
(Ware, 1992)

The SF-36 is a generic self-completed ques-
tionnaire intended for use in clinical practice and
research, health policy evaluations, and general popu-
lation surveys. SF-36 contains 36 questions (items)
which measures 8 health concept (construct) and
health transition (HT). The eight health concepts are
physical functioning (PF), role physical (RP, role limita-
tion due to physical problems), bodily pain (BP),
general health (GH), vitality (VT), social functioning
(SF), role emotional (RE, role limitation due to emo-
tional problems), and mental health (MH).

To reduce the number of statistical compari-
son, eight health profiles can be summarized into 2
major components i.e., Physical Component Summary
(PCS) and Mental Component Summary (MCS). PCS
comprises 5 scales i.e., PF, RP, BP, GH and VT whereas
MCS comprises 5 scalesi.e., GH, VT, SF, RE and MH.
Since questions in SF-36 vary in number of possible
answers and direction, standardization of scores is
needed to derive at eight health dimensions. In the
standard SF-36 scoring method, a score for each ques-
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tion is first recorded. A multi-item raw scale score is
then computed by simply summing all item scores in
that scale. These raw scale scores are finally trans-
formed to a 0-100 scale so that a higher score indicates
a better state of health. PCS and MCS are the average
of all scale scores in that dimension.

Statistical Consideration
Sample Size Estimation

A sample of 100 patients would be sufficient
to test a moderate (r = 0.50) but statistically significant
correlation between score from two different question-
naires at 2-sided type I of 0.01 and power of 85%.

Data Analysis

Descriptive statistics were used to summarize
the demographic, clinical characteristics and items in
the questionnaires.

To assess reliability of each questionnaire
(Oxford-12, SF-36), corrected item-total correlation,
Cronbach’s alpha and Cronbach’s alpha if item deleted
were applied. Corrected item-total correlation is the
Pearson correlation coefficient between score from one
item and sum of scores from the remaining items in that
scale. Cronbach’s alpha coefficient is a measure of
internal consistency i.e., extent to which different items
in an instrument are measuring the same construct in
each domain. It is based on the average correlation of
items within a questionnaire. The value of Cronbach’s
alpha depends on both inter-item correlation and
number of items. Cronbach’s alpha coefficient of at
least 0.7, as suggested by Nunnally, (Nunnally, 1978)
was adopted as the minimum reliability coefficient for
group comparison. Cronbach’s alpha if item deleted
shows how each item affects the reliability of the
questionnaire.

To assess the correlation between Oxford-
12 score and SF-36 score, Pearson’s correlation was
employed.

All statistical data analyses were performed
using SPSS, Version 11.5 (SPSS: Chicago, IL)

Results
Subject Demography and Clinical Characteristics
Altogether, 100 patients agreed to participate
in the present study from Jan to June 2004. Patient’s
age varied from 34 to 85 years with the mean of 63
years. About 86% of the patients enrolled were female
and 84% of them lead a sedentary lifestyle. The Body
Mass Index (BMI) of the study population was 25.3 +
3.3 kg/m?. Almost 73% of the patients had no prior
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experience with any form of knee surgery for either
limb (left or right). An overwhelming 97% of the
patients were administered with non-steroidal anti-
inflammatory drugs (NSAIDSs) prior to enrollment in
this study. Detailed demographic and clinical charac-
teristics of the study population will be made available
upon request (Table 1).

Oxford-12

The descriptive statistics for each item in
translated Oxford-12. Each item had a score of 1 to 5.

Table 2 revealed that mostly, the patients had
little problem when performing tasks measured by the
function domain. The mean score of each of the 7 items
in the function domain was mostly between 1.55 and
2.05, with the exception of mean of 4.58 for item 7 (Could
kneel down and get up afterwards). This resulted in the
function score in the range of 7-27, with the mean of
14.93 (SD 3.38) which was much less than the maximum
possible score of 35 (Table 3). Regarding the pain
domain, most patients seemed to have mild pain with
mean pain score in each of 5 items between 1.54 and
1.94. Out of the maximum possible total pain score of
25, our patients had the pain score of 5-20 with the
average of 8.80 (SD 2.83).

The total Oxford-12 score for all patients in
the study was 12-47 (compared to the maximum pos-
sible score of 60) with mean of 23.73 and SD of 6.05.

Regarding reliability of Oxford-12 total score,
it had a very high internal consistency with Cronbach’s
alpha of 0.918 (Table 2). Most of the correlations
between each item and sum of the remaining items (i.e.,
corrected item-total correlation) were high, except the
correlation between item 7 (“Could kneel down and get
up afterwards”) and the other items (corrected item-
total r = 0.040). This indicated no correlation between
item 7 and other items. So eliminating item 7 from the
questionnaire increased overall reliability of the ques-
tionnaire (Cronbach’s alpha increases from 0.918 to
0.938). The other 11 items had higher corrected item-
total correlation of 0.614-0.804. Thus, elimination of
these 11 items from the questionnaire caused little
change in the overall Cronbach’s alpha coefficient.

When total Oxford-12 score was categorized
into function score and pain score, it was found that
both had high internal consistency with Cronbach’s
alpha of 0.819 and 0.874 respectively.

SF-36

Table 4 demonstrateds descriptive statistics
for each item of SF-36 classified according to 8 health
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Table 1. Characteristic of patients

Variable N (100) %
Age
Mean (SD) 63 (10.4)
Median (Min:Max) 64 (34:8)
Gender
Male 14 14.0
Female 86 86.0
Height
Mean (SD) 160 (6.1)
Median (Min:Max) 160 (142:179)
Weight
Mean (SD) 65 (9.53)
Median (Min:Max) 63 (49:103)
BMI
Mean (SD) 253 (3.2)
Median (Min:Max) 25.2 (18:37)
Knee with problem
Right 26 26.0
Left 22 22.0
Right and left 52 52.0
Treated right and left with problem
Replace 1 knee 17 17.0
Replace 2 knee 11 11.0
Plan to replace 2 knee 1 1.0
Plan to second phase Sx 11 11.0
Refuse Sx 11 11.0
None replaced 1 1.0
Activity
Light 13 13.0
Sit still 84 84.0
No movement 3 3.0
Problem with Endocrine, metabolism
Yes 4 4.0
No 96 96.0
Problem with Gl
Yes 1 1.0
No 99 99.0
Problem with cardiovascular
Yes 11 11.0
No 89 89.0
Problem with obese
Yes 2 2.0
No 98 98.0
Problem with air way
Yes 2 2.0
No 98 98.0
NSAID: past 6 month
Yes 97 97.0
No 3 3.0
Steroids: past 6 month
Yes 2 2.0
No 98 98.0
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Table 1. Characteristic of patients (continued)

Variable N (100) %
Analgesic: past 6 month
Yes 7 7.0
No 93 93.0
Antibiotic: past 6 month
Yes 4 4.0
No 96 96.0
Table 2. Oxford-12: item internal consistency
Item Mean SD Corrected Alpha
item total if item
correlation removed
Function 2.Trouble with washing, drying yourself 1.55 0.59 0.668 0.911
3.Trouble with getting in/out of a car 1.79 0.57 0.692 0.911
6.Limping when walking 161 0.62 0.756 0.908
7.Could kneel down and get up afterwards 4.58 0.73 0.040 0.938
10. Sense of knee instability 1.61 0.65 0.759 0.907
11.Doing household shopping alone 1.74 0.73 0.745 0.907
12.Could walk down one flight of stairs 2.05 0.93 0.740 0.909
Pain 1.Usual level of knee pain 1.94 0.68 0.614 0.913
4.Walking time before severe knee pain 1.54 0.83 0.743 0.908
5.Pain on standing up from a chair 1.65 0.63 0.788 0.906
8.Pain in bed at night 1.89 0.68 0.804 0.905
9. Interference with usual work due to knee pain 1.78 0.63 0.794 0.906
Total score (12 items): Cronbach’s alpha = 0.918
Function score (7 items): Cronbach’s alpha = 0.819
Pain score (5 items): Cronbach’s alpha = 0.874
Table 3. Oxford-12: scale-level descriptive statistics
Oxford-12 Mean SD (Min, Max)
Function score (1-35) 14.93 3.38 (7, 27)
Pain score (1-25) 8.80 2.83 (5, 20)
Total score (1-60) 23.73 6.05 (12, 47)

domains i.e., physical functioning (PF), role physical
(RP), bodily pain (BP), general health (GH), vitality (VT),
social functioning (SF), role emotional (RE), and men-
tal health (MH).

From items 3a to 3j of physical functioning
(PF), roughly 34%, 40% and 25% of patients had
no, little and a lot of physical limitation due to a knee
problem. In general, physical functioning items that
require a vigorous activity resulted in more patients
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with a lot of limitations compared to items requiring
moderate and low activity.

For 4 items in role physical (RP), about 70% of
patients had a problem with role physical.

Regarding bodily pain (BP), most of the
patients had less than mild bodily pain (91%) and less
than a little bit pain interference (87%).

For the general health (GH) dimension, 20%,
59% and 20% of the patients reported that their general
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state of health was very good, good and fair respec-
tively. These answers were in concordance with
answers from items 11ato 11d.

For vitality (VT), as high as 96% of patients
felt energetic at least a good bit of atime and only 2, 4%
felt worn out or tired at least a good bit of the time.

Regarding social function (SF), 98% of the
patients had the extent of interference of physical
health, emotional problem with social activities of less
than moderate. For time of interference, 46% reported
no time interference, whereas 40% and 10% had a little
time and some time interference respectively.

For role emotion (RE), about 51% of the
patients had to cut down time spent on work due to
emotional problems, accomplished less than usual and
did not do work as carefully as usual.

For mental health, 65% and 86% of the
patients felt calm and happy at least most of the time
respectively. Only less than 5% felt very nervous, so
down and blue for at least a good bit of the time.

Table 4 displayed descriptive statistics for
scale score (0-100) of each of 8 domains of SF-36.

A higher score indicates a better state of
health. Mental health had the highest means score of
85, followed by vitality and social function (80), bodily
pain (70), general health (61), physical function (54),
role emotion (49), and role physical (31). The physical
component score (PCS) and mental component score
(MCS) had the average of 59 (SD 18) and 71 (SD 14)
respectively.

Table 5 also shows correlation between each
of 8 health scales and PCS, MCS. It reveals that five
scales in physical functioning correlated most highly
with PCS. Correlation between five scales for mental
health and MCS was between 0.53 and 0.83.

For the eight health scales of SF-36, internal
consistency reliability coefficient estimated by
Cronbach’s alpha ranged from 0.651 to 0.996. The reli-
ability coefficients of the two summary measures (PCS,
MCS) were 0.709 and 0.511 respectively.

Table 6 demonstrats correlation between the
eight health scales of SF-36. Most of the correlations
were poor (less than 0.5) indicating that each scale was
measuring a distinct health concept.

Table 4. SF-36 scale score: descriptive statistics (h = 100)

Scale Pearson’s correlation No. of items Mean SD (Min, Max) Cronbach’s alpha
PCS MCS
PF 0.869 * 0.617 " 10 54.44 23.69 (10, 100) 0.895
RP 0.865 " 0.647 * 4 30.50 46.00 (0, 100) 0.996
BP 0.713 " 0.586 2 69.95 15.72 (21, 100) 0.715
GH 0.604 ~ 0.532 " 5 61.08 16.45 (25, 97) 0.731
VT 0.541 " 0.596 ~ 4 80.25 11.06 (30, 100) 0.651
SF 0.513 " 0.669 * 2 80.00 17.41 (12.5, 100) 0.763
RE 0.569 * 0.825 " 3 49.33 48.89 (0, 100) 0.972
MH 0.476 " 0.568 * 5 84.56 11.14 (36, 100) 0.677
PCS 1 - 59.24 17.51 (21.2,98.4) 0.709
MCS 0.787 " - 71.05 14.73 (27.3,99.4) 0.511
*p < 0.001
Table5. SF-36 scale score: inter-scale Pearson’s correlation matrix
PF RP BP GH VT SF RE MH
PF 1
RP 0.653 1
BP 0.586 0.444 1
GH 0.515 0.280 0.415 1
VT 0.422 0.243 0.506 0.436 1
SF 0.458 0.320 0.581 0.304 0.469 1
RE 0.417 0.657 0.330 0.158 0.179 0.335 1
MH 0.356 0.238 0.407 0.437 0.782 0.478 0.134 1
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Table 6. Oxford-12 and SF-36 scale score: Pearson’s correlation

Oxford

SF-36 Function Pain Total

Physical functioning (PF) -0.694* -0.723* -0.726*
Role physical (RP) -0.535* -0.554* -0.558*
Bodily pain (BP) -0.673* -0.722* -0.714*
General health (GH) -0.457* -0.479* -0.479*
Vitality (VT) -0.446* -0.454* -0.461*
Social functioning (SF) -0.472* -0.462* -0.480*
Role emotional (RE) -0.378* -0.366* -0.382*
Mental health (MH) -0.422* -0.367* -0.408*
Physical component summary (PCS) -0.732* -0.764* -0.766*
Mental component summary (MCS) -0.595* -0.583* -0.605*

* p < 0.001

Correlation between Oxford-12 score and SF-36 score

Table 6 reveals the correlation between
Oxford-12 score and SF-36 scale score. Since low
Oxford score shows a better health state whereas
high SF-36 score shows a better health, a negative
correlation coefficient is expected between them.

Physical functioning (PF) had the highest
negative correlation with Oxford function, pain and
total score (Pearson’s correlation =-0.694, -0.723 and
-0.726 respectively). Another SF-36 dimension, with
moderately high correlation with Oxford was bodily
pain (BP) with correlation between BP and Oxford
function, pain and total score of -0.673, -0.722, -0.714
respectively. In terms of summary score, physical com-
ponent summary (PCS) had a high negative correlation
with Oxford function, pain and total score with r of
-0.732,-0.764 and -0.766 respectively.

All five scales in mental component summary
(i.e., GH, VT, SF, RE, MH) had a very low correlation
with Oxford score with correlation ranging from -0.366
to -0.480. This resulted in a low negative correlation
between MCS and Oxford score of only about -0.6.

Discussion

When assessing the health status of patients
after orthopaedic surgery, such as knee arthroplasty,
general health and disease-specific questionnaires are
gaining in popularity because of their precision in
detecting subtle differences (Robertson, 1998). While
English speaking patients have been benefiting from
the use of such questionnaires since 1997, Thai speak-
ing patients lacks a similar instrument for assessing
their quality of life after TKA. Henceforth, the impetus
for the present study was to equip the Thai population
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with a comparable instrument.

In this regard, the aim to translate and assess
reliability of the Oxford 12 for use in Thai speaking
patients, was reassuring and reinforced by the follow-
ing arguments: (1) a least burdensome questionnaire
for the patient, to be administered by a trained nurse,
instead of self-administered postal surveys using
extensive questionnaires that have associated high
patient burden, (2) Translation, validation and adapta-
tion of the Oxford-12 into Swedish and lItalian for
use by their local population. Such considerations
were important in the choice of the Oxford-12, a stan-
dardized TKA specific quality of life questionnaire.

These represent strong argument in support
of the choice of the Oxford-12 - that is, the simplicity,
comprehensiveness and cross-cultural adaptability of
the instrument.

Similar to the results of 2 previous studies
(Dunbar, 2000) (Padua, 2003) on the validation of the
Oxford-12 in Swedish and Italian speaking patients,
results from this study also demonstrated highly
acceptable reliability in Thai patients with TKA. How-
ever, one of the 12 items, item 7 of the Oxford-12-Thai
(Table 2, had a very low correlation with other items
(corrected item-total r = 0.040).

The reasons for this very low corrected item-
total correlation for item 7 are unclear. This low value
could have arisen from an inherent inappropriateness
of using the Oxford-12-Thai in assessing patients
having a TKA. However, this is unlikely to be the
reason, as the translation and validation studies of the
Oxford-12 among Swedish and Italian speaking patients
having a TKA did not report such findings. One
possible postulation is that it is highly possible that
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there is a strong cultural influence on the impact of
item 7, although it is not possible to quantify this
contribution. The translated item, item 7: could kneel
down and get up afterwards, was poorly translated
Research into translation of original English versions
of questionnaires are often asked to comment on the
issue of cross-cultural adaptability, a problem that
relates to the development, translation, or utilization of
questionnaires in languages other than English. Jones’
commentary that “the purpose of translation is not to
produce a literal conversion of the questionnaire but
to convey the spirit of the questionnaire items into
different languages and cultures” best elucidates the
beliefs of this team as well. There is more and more
evidence, including the present study, that careful
translation and back translation of quality of life ques-
tionnaires can produce non-English language versions
that appear to behave in a very similar manner to their
originals.

Comparison of SF-36 scale score and Oxford
score revealed that physical component score (PCS)
of SF-36 had a high correlation with Oxford function
and pain with r of -0.732 and -0.764 respectively
whereas correlation between mental component score
(MCS) and Oxford was lower with r of -0.6. That is,
even though SF-36 was not developed specifically for
TKA patients, it can also be administered in Thai
TKA patients
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