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English Abstract 

As the objectives of medical care for patients not only in prolonging the 

duration of life but also in improving the quality of life, achieving a more effective 

life and preserving function and well-being have been recognized, it has been 

increasing consensus about the importance of the centrality of the patient point of 

view in monitoring the quality of medical care outcomes.  Therefore, the main 

efforts of the past decades is using standardized patient surveys to collect information 

on general health outcomes in order to serve research effectively. A new generic 

health-status measure, the SF-36, has been introduced and has attracted considerable 

interest.  SF-36 has shown significant reliability and validity in four fields of 

application: monitoring population health, estimating the burden of different 

conditions, clinical trials of treatment effects, and monitoring outcomes in clinical 

practice. 

The Chinese-version SF-36 was developed following the guidelines for 

cross-cultural adaptation. The primary objectives of this study are to provide 

estimates of reliability and validity of Chinese version SF-36 among individuals 

selected from general population and primary care attenders as well as to compare 

their health status between two groups. 

A cross-sectional study with two samples was designed to collect information 

about SF-36, life events, clinical diagnosis, and sociodemographic factors. One 

sample will be recruited from primary care attenders in a large teaching hospital in 

Taichung while the other will be selected from a general population in Taichung using 

multistage sampling method. 

Analyses were conducted across 15 subgroups differing in sociodemographic 

characteristics and chronic conditions. For both samples of each scale, 

item-completion rates were high across all subgroups (97.6% to 99.8%), but tended to 

be somewhat lower among the elderly and those with chronic disease. On average, 

surveys were complete enough to compute scale scores for more than 97% of the 

sample. For random sample, all scales passes tests for item-internal consistency 

(100% passed) and item-discriminant validity (98.9%passed). For outpatient sample, 

all scales pass tests for item-internal consistency (96.4% passed) and 

item-discriminant validity (94.3%passed). Reliability coefficients ranged from a low 

of 0.76 to a high of 0.93 across scales for random sample and from a low of 0.61 to a 

high of 0.93 for outpatient sample. Validation by factor analysis yielded results 

remarkably similar to those proposed by the authors who developed SF-36 for both 
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samples. For the comparisons of all scales of SF-36 between random and outpatient 

samples, subjects from primary care settings reported significantly compromised 

health status compared to subjects of general population after considering the effect of 

age, gender, education, and chronic conditions. 

Keywords: short form 36 (SF-36); health status; validity; reliability; primary care; 

general population; 
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Introduction 

The Need of Medical Outcome Instrument  

As the objectives of medical care for patients not only in prolonging the 

duration of life but also in improving the quality of life, achieving a more effective 

life (McDermott, 1981) and preserving function and well-being  (American College 

of Physicians, 1988; Cluff, 1981; Ellwood, 1988; Schroeder, 1987; Tarlov, 1983) have 

been recognized, it has been increasing consensus about the importance of the 

centrality of the patient point of view in monitoring the quality of medical care 

outcomes (Geigle & Jones, 1990; Ware & Sherbourne, 1992). 

However, information from patients about their experiences of disease and 

treatment has never been routinely collected in clinical research or medical practice 

and this information is not a part of the medical record, either.  Therefore, it is 

unavailable for analysis in the current health care database. 

Another reason for the need of medical outcome instrument is that traditional 

measures of morbidity and mortality are generally agreed to be too narrow to measure 

the potential benefits of health care interventions, which can influence a wide number 

of variables such as physical mobility, emotional well-being, social life, and overall 

well-being (Brazier, 1992). Therefore, many specific questionnaires were developed 

and were intended to encompass aspects of physical, psychological and social 

well-being in evaluating the outcomes of different forms of treatment and care 

(Wilkin, 1992; McDowell, 1987; Bowling, 1991).  These consist of both 

disease-specific measures which are designed to be sensitive to the outcomes of 

particular disease processes and to characterize the impact of the disease, and generic 

measures which are designed to be applicable across a wide range of medical 

conditions.  But disease-specific clinical measures do not provide a complete picture 

of the impact of the disease upon patients.  Most importantly, they fail to address the 

impact of the illness upon subjectively assessed function and well-being of patients 

(Longstreth, 1992).  The inclusion of generic measures has been treated as central to 

the evaluation of treatment regimens and surveillance of disease progression 

(Fitzpatrick, 1994).  However, a generic questionnaire that is easy to administer, 

acceptable to patients, and short as well as being fully validated is few.  Nottingham 

health questionnaire was one of the more widely used with its acceptability, and easy 

administration, but it has been criticized that it is not able to detect low levels of 

disability, which are important not only clinically but also to respondents (Ware & 
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Sherbourne, 1992). 

Policy analysts also need to use information about functional status, well-being, 

and other important health outcomes to compare the costs and benefits of competing 

ways of organizing and financing health care services and managers of health care 

organizations seek to produce the best value for each health care dollar. Health 

outcome information will also be utilized by clinical investigators to evaluate new 

treatments and by practicing physicians and other providers to achieve the best 

possible patient outcomes.  Therefore, the main effort of the past decades is using 

standardized patient surveys to collect information on general health outcomes in 

order to serve research effectively (Ware & Sherbourne, 1992). 

Advances in Developing Medical Outcome Measures 

Significant advances in methods for assessing patient perspectives about 

functional status, well-being and other important health care outcomes during the past 

decade are (1) an improved understanding of the major dimensions of health and the 

validity of specific scales in relation to those dimensions (Hays & Stewart, 1990, 

Liang, 1986; Ware et al., 1981); (2) demonstration of the usefulness of standardized 

health surveys in clinical trials (Bombardier et al., 1986; Croog et al., 1986; Fowler et 

al., 1988); (3) health policy evaluation (Brook et al., 1983; Ware et al., 1986); (4) 

general population health surveys (Bergner et al., 1981; Stewart et al., 1988, 1989; 

Ware et al., 1986) and medical practice (Nelson & Berwick, 1989).   

The Short Form 36 (SF-36) 

A new generic health-status measure, the SF-36, has been introduced and has 

attracted considerable interest.  The SF-36 is referred to as a generic measure 

because it assesses health concepts that represent basic human values that are relevant 

to everyone‘s functional status and well-being (Ware, 1987, 1990a).  Such measures 

are called generic not only because they are universally valued but also because they 

are not age, disease, or treatment specific.  Generic health measures assess 

health-related quality of life outcomes, namely, those known to be most directly 

affected by disease and treatment.   

Generic health measures are not designed to serve as substitutes for traditional 

measures of clinical endpoints but to test generic health measures in parallel with 

clinical measures (Ware & Sherbourne, 1992).  The potential of such comparisons is 

illustrated in the profiles of functional status and well-being for patients with different 

medical and psychiatric conditions and in contrast to the general U.S. population.  

These comparisons serve at least two important purposes.  The comparisons test the 
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validity of generic health measure scales in describing groups of patients known to 

differ in functional status and well-being.  These comparisons also facilitate 

understanding among clinicians of the meaning of differences in generic health 

measures scale scores because these diagnostic groups are familiar. 

A long battery of health measures has its excellent characteristics in terms of 

traditional psychometric standard of reliability, validity, and precision.  But its 

advantages have been cut down by considerable costs of data collection and 

respondent burden in terms of new psychometric standard of feasibility and 

practicality.  During the stage of developing SF-36, the researcher attempts to 

achieve reductions in respondent burden with sacrificing measurement precision 

below the critical level (Ware & Sherbourne, 1992).  This reduction was 

accomplished by constructing scales from more efficient items.  In the Health 

Insurance Experiment (HIE), for example, 25 items were necessary to define seven 

levels of physical functioning (Stewart et al., 1978).  With the SF-36 Physical 

Functioning, only 10 items are necessary to define 21 level of functioning (Stewart & 

Kamberg, 1992).  In addition, empirical data confirmed its acceptablility, quickness, 

comprehensibility, the appropriateness of the items and coverage among elderly 

people, young adult population, and patients with Parkinson‘s disease. (Hayes, 1994).  

The SF-36 has also been compared in “normal” populations with the Nottingham 

health profile, and has been reported to be preferable for measuring improvements in 

health in a population with relatively minor conditions such as in general practice or 

in the community (Brazier, 1992).  This is because more subjects use a wider range 

of scores, which leads to a greater power to discriminate between groups. 

Dimensions of SF-36 

Although SF-36 try to reduce respondent‘s burden, it still has 8 categories of 

operational definitions to measure four health concepts: which includes one 

multi-item scale measuring each of eight health concepts (a) behavioral functioning, 

(b) perceived well-being, (c) social and role disability, and (d) personal evaluations 

(perceptions) of health in general.  Table 1 shows the physical and mental health 

phenomena assumed to be represented by scales, which (1) physical functioning (PF), 

(2) role limitation due to physical health problems (RP), (3) bodily pain (BP), (4) 

general health (GH), (5) vitality (energy/fatigue) (VT), (6) social functioning (SF), (7) 

role limitations due to emotional problems (RE), and (8) mental health (MH) 

(psychological distress and psychological well-being). 
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Table 1. Summary of health phenomena captured by SF-36 scales. 

PF

RP

BP

GH

VT

SF

RE

MH

Function well-being disability perception

mental physical mental physical mental physical mental physical

x

x

x

x

x

x
x
x

x
x

x

x x

 

The SF-36 has undergone a considerable amount of testing for reliability and 

validity among patient population in the USA and shown to detect differences in 

health status for patients with different types and severity of medical condition (Ware, 

1992; Jenkinson, 1993; Brazier, 1992; Garratt, 1993; Jenkinson, 1993; Lyons, 1994; 

McHorney, 1992; 1993).  This provides evidence for the potential value of this 

measure in identifying sickness-related dysfunction among patients.  It has been 

adapted for use in UK, with the wording of six questions slightly altered, and it has 

also been demonstrated to achieve high levels of reliability and construct validity 

among community and patient populations in the UK (Brazier, 1992; Jenkinson C, 

1993; Garratt, 1993).   

Fourteen reliability assessment studies had reported that all estimates exceeding 

accepted standards for measures used in group comparisons.  For each scale, the 

median of the reliability coefficients across studies equals or exceeds 0.80, with the 

exception of the Social Functioning scale (the median for this two-item scale is 0.76).  

These results support the use of the SF-36 scales in studies of health status that are 

based on group-level analyses.  Only the Physical Functioning scale consistently 

exceeded the 0.90 standard of reliability, which some consider a minimum 

requirement for comparisons of scores for individual patients (Ware, 1992). 

Table 2 represents the summary information of the SF-36.  The scales of 

validity in Table 2 was ordered according to their validity, from the scale known to be 

the most valid measure of the physical component of health status, PF, to the last 

scale in the table, MH, which is the most valid measure of the mental component of 

health status.  Interestingly, MH is the poorest measure of the physical component, 

and PF is the poorest measure of the mental component.  Scales in between PF and 

MH are ordered according to their validity in measuring physical and mental 

components.   
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The SF-36 survey of generic health concepts is a promising tool for monitoring 

the results of care.  Prior to the Sf-36, not only none of health outcome measuring 

generic functional status and well-being measures had received widespread adoption, 

but also none had been shown to be suitable for use across diverse populations and 

health care settings.  As a result, the opportunity to describe differences in 

functioning and well-being for both the sick and the well was lost.  Little was known 

about how patients suffering from one chronic medical or psychiatric condition 

differed from each other in terms of functional status and well-being.  The SF-36 

provides a common yardstick to compare those patients with chronic health problems 

to those sampled from the general population. 

In summary, factors limiting the rate of progress in monitoring health outcomes 

from the patient point of view have included the absence of measurement tools with 

good psychometric properties that are easily administered and well documented.  

The SF-36 offers one approach for achieving these objectives.  Standardization of 

SF-36 content and scoring will make meaningful interpretation and comparisons of 

results across studies possible. 

Table 2. Information about SF-36 health status scale. 

RP

BP

GH

VT

no of
item

no of
level

reliability
Validity

PF

P M
Meaning of Score

Low High
Limited a lot in performing 
all physical activities

Performs all types of 
physical activies

10 21 0.93 * -

Problems with work or 
other daily activities

No problems with work 
or other daily activities

4 5 0.89 * -

Very severe and extremely 
limiting pain

No pain or limitations 
due to pain

2 11 0.90 * -

Evaluates personal health 
as poor and believes it is 
likely to get worse

Evaluates personal 
health as excellent

5 21 0.81 + +

Feels tired and worn out all 
of the time

Feels full of pep and 
energy all of the time

4 21 086 + +

Extreme and frequent 
interference with normal social 
activities due to physical or 
emotional problems

Performs normal social 
activities without 
interference

2 9 068 + *

Problems with work or other 
daily activities as a result of 
emotional problems

No problems with other 
work or other daily 
activities as a result of 
emotional problems

3 4 082 - *

Feelings of nervousness and 
depression all of the time

Feels peaceful, happy, 
and calm all of time

5 26 0.84 - *

Believes general health is 
much better now than one 
year ago

Believes general health is 
much worse now than 
one year ago

1 5 a a aRHT

SF

MH

RE

 

a: validity is not available. 

The Applications of the SF-36 

Of the many potential applications of the SF-36, four examples are briefly 
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discussed below: (1) monitoring the health of the general population, (2) estimating 

the burden of different conditions, (3) clinical trials of treatment effects, and (4) 

monitoring outcomes in clinical practice. 

Monitoring Population Health 

The health of the general population in developed countries cannot be well 

understood from analyses of treatment survival rates or from population mortality 

statistics (Elinson & Mattson, 1984).  Application of standardized generic measures 

of physical and mental function and well-being, social and role disability, and general 

health perceptions will make comprehensive monitoring of the health of the general 

population possible.   

In order to measure the health of the general population and to compare 

different population groups, we can compare SF-36 profiles for different populations.  

The trend of the health between different populations will be revealed by the 

difference of mean scores of each scale.  Standardization of the SF-36 for use in all 

countries will facilitate further study of population differences, specific treatment 

benefits, and various health care policy issues (Aaronson et al., 1992). 

Estimating the Burden of Different Conditions 

The SF-36 and other standardized assessment methods offer a number of 

advantages to providers.  By standardizing questions, answers, and scoring, reliable 

and valid comparisons can be made to determine the relative burden of different 

conditions by comparing health profiles of each scale. 

Clinical Trials of Treatment Effects 

The SF-36 has been used to evaluate the burden of specific conditions such as 

the burden of heart disease and the benefits of heart valve replacement (Ware & 

Sherboure, 1992).  To date, we are aware of more than dozen publications reporting 

results from clinical studies that included the SF-36 and there are about 150 topics 

under study in clinical trials using the SF-36 health survey. 

Monitoring Outcomes in Clinical Practice 

The SF-36 and other patient-based instruments have the potential to serve as 

“laboratory tests” of functioning and well-being in everyday medical practice (ACP, 

1988).  Their routine administration would be useful in : detecting and explaining 

decreased functional capacity and well-being, keeping track of changes in function 
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over time, making it possible to consider the patient‘s total functioning in choosing 

among therapies, guiding the efficient use of community resources and social services, 

and predicting more accurately the course of chronic disease. 

The Needs of Chinese Version of SF-36 

In addition to needs of medical outcome measures for monitoring population 

health, estimating the burden of different conditions, clinical trials of treatment effects, 

and monitoring outcomes in clinical practice, additional two urgent demands call for 

the need of Chinese version of SF-36 in Taiwan.  They are as follows: 

1. Research for health policy and health behavior:  

In Taiwan, National Health Insurance (NHI) program was officially 

implemented in March 1, 1995.  It provides universal coverage and reduces the price 

of medical care and deletes the barriers of health care utilization.  Hence, people may 

increase the use of medical care after deletion of the economic barriers. Therefore, it 

is necessary to observe the effects of NHI on health care utilization and expenditure in 

order provide information for health policy makers.  In order to evaluate the health 

care utilization given the same state of health, measuring the health status in general 

population would be an important issue.  

2. Cross-cultural adaptation of medical outcome measures:  

To compare health status outcomes across countries and conduct multinational 

trials of drug therapies and other treatments (Anderson, 1994), it is necessary to have 

standardized questionnaires and scoring methods as well as proof that the same health 

attributes are being measured in each country.  A recent comparison of international 

health statistics underscored the consequences of a lack of standardized health status 

information; the report concluded that “there are virtually no population-based data 

available with which to make meaningful international comparisons on the prevalence 

of disease and disability” (Aaronson, 1988).  

Translation of Chinese-version SF-36 

The translation of Chinese-version SF-36 follows the guidelines for 

cross-cultural adaptation proposed by Guillemin et al (1993).  Preliminary Chinese 

versions were obtained through a 6-month period of translation procedure.  A group 

of bilingual collaborators who are researchers in studies of health behavior and health 

policy participated in the work of translation during this period.  Because of the 
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cultural differences, the Chinese version and the English version differ in the wording 

of several items to make it acceptable for Chinese subjects.  These differences have 

been discussed with the researchers who developed the original version.  

Back-translations were used during this translation process.  And then a committee 

review the different versions of translation in order to produce a final version of the 

modified measure based on the various translations and back-translations.  The four 

committe members are expert in health behavior and in the intent of the measure and 

the concepts to be explored.  The final version of the SF-36 has been used among 

colleagues to examine its acceptability as well as content validity. 

The Need of Validation of Chinese Version SF-36 

Previous studies indicate that inadequate language translation may lead to 

reduction of the content validity of measurement (Berkanovic, 1980; Deyo, 1984), so 

it is necessary to validate the Chinese version SF-36 before it is widely used. 

To make sure the data we collect do provide correct information, two crucial 

aspects of correctness should be considered: reliability, the extent to which measures 

give consistent or accurate results, and valid, the extent to which the results pertain 

directly to the desired attribute or characteristics being measured.   

Validity studies help us to understand what a difference or a change in a score 

means.  When enough evidence has been accumulated to show that a scale measures 

the intended health concept and does not measure other concepts, the scale is said to 

be validated.  As long as the process of validation continues, new information is 

produced about the interpretation and meaning of scores. 

Reliability 

The evaluation of the reliability of any measurement procedure consists of 

estimating how much of the variation in a score is real or truth as opposed to chance 

or random errors (Selltiz et al., 1976).  A reliability of 0.70 indicates that 70% of the 

measured variance is reliable; reliability coefficients are therefore proportions.  

Reliability examines the consistency of results from different measures designed to 

evaluate the same variable.  Acceptable reliability differs depending on what is 

being analyzed: comparisons among individuals or across administrations to the same 

individual require high reliability (values >0.90); group comparisons, needed to 

compare average health status scores between diagnostic or treatment groups, do not 

require as high a reliability (values of 0.5 or 0.70 or higher are acceptable) 
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(Helmstadter, 1964; Nunnally, 1978). 

Validity 

a.  Content Validity 

The validity of questionnaires in the health field has most often been evaluated 

by means of content, construct, or criterion validation.  Content validity (whether the 

test offers an adequate sample of the construct) is a challenge in the health field 

because of the breadth of health variables.  Content validation requires the existence 

of a defining standard against which one can compare the content of a measure.  

Standards can be based on well-accepted theoretical definition, on published 

standards, or on interviews with those who are experiencing the types of health 

problems under study.  When construction of the SF-36 began, Ware published a set 

of standards for evaluating the content validity of general health measures intended to 

be comprehensive (1987).  These standard were applied in constructing the SF-36. 

b.  Construct Validity 

When construct validation is used, both the test and the underlying theory must 

be evaluated.  There are three steps to accumulate evidence of validity related to 

theoretical constructs: (1) specify the domain of variables, that is, prepare a blueprint 

for the constructs; (2) establish the internal structure of the observed variables; and (3) 

verify theoretical relationships between scale scores and external criteria (Ware, 1992).  

One method of testing the underlying theory is to test the differences between two 

patient groups known to differ in some way.  For example, patients with a relatively 

minor and uncomplicated medical condition should score better in mental health 

(theorized construct) than patients with a psychiatric illness, and the average mental 

health scores of these patient groups should differ significantly.  The mean difference 

between such groups in the Medical outcomes Study (MOS) was very large: 30.78 

points on a 100 point scale (McHorney et al., 1993).  The comparison demonstrates 

validity for the Mental Health (MH) scale because the mental health scores were 

much lower for patients with psychiatric disease (known to have poor mental health 

by definition of their disease). 

c. Internal Validity: Convergent and Discriminant Validity 

Convergent and discriminant validity are at the foundation of construct 
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validation.  Convergent validity is supported when different methods of measuring 

the same construct provide similar results.  Discriminant validity examines whether 

a measure of one underlying construct can be differentiated from another construct.  

For example, in the MOS, measures of physical functioning, mobility, and 

satisfaction with physical abilities were expected to yield results that “converage” at 

least moderately with one another because they are all hypothesized to assess physical 

health.  In tests of discriminant validity, different measures are expected to yield 

different results.  For example, one would not expect a measure of physical 

functioning to be highly related to a measure of depression or of loneliness (Ware, 

1992). 

d. Criterion validity 

Criterion validity demonstrates that test scores are systematically related to one 

or more outcome criteria.  This technique can be used when external evidence is 

available for use as a criterion against which the results of the test can be compared.  

The “criteria” were selected because they (1) are important (clinically, socially); (2) 

represent plausible outcomes of the variations in functioning and well-being 

measured by scales; and (3) were measured independently of the scale in question.  

Examples of correlations with external evidence occur when (1) health status and 

resource use are negatively correlated, (2) age and physical health are negatively 

correlated (according to the theory that physics function declines with increasing age), 

or (3) physical and mental health each have a positive correlation with general health 

(Ware, 1992). 

e. Factorial Validity 

Factor analysis provides an empirical test of the construct validity of the SF-36 

in relation to its hypothesized structure.  In the absence of agreed upon “criteria” for 

validating a scale, the validity of each scale can be tested using factor analytic 

methods.   

The SF-36 was constructed to represent two major dimensions of 

health-physical and mental - that have been confirmed empirically in previous studies 

(Hays & Stewart, 1990; Ware, Davies-Avery, & Brook, 1980).  Thus, two principal 

components can be constructed from the correlations among SF-36 health scales and 

rotated them to orthogonal simple structure.  The orthogonal solution has the 

advantage of permitting interpretation of correlations across components to estimate 

the factor content of each scale. 
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Then two components were interpreted on the basis of their correlations with 

the SF-36 scales.  If the pattern of results across scales was very consistent with 

expectation for physical and mental “dimensions” of health as summarized in Table 2, 

they were labeled “physical” and “mental” accordingly.  If the two-dimensional 

structure had not been confirmed or the interpretation of the factors turned out to be 

ambiguous, these components could not have been used as “criteria” in testing the 

validity of each scale. 

f. Clinical tests of Validity 

Clinical tests of validity were based on criteria used to form mutually exclusive 

patient groups (McHorney et al., 1992; 1993).  These groups differed in the severity 

of their conditions as defined by clinical measures of physical and mental 

(psychological) morbidity.  In McHorney studies (1992,1993), the least severe 

comparison group was limited to patients with only a minor medical condition such as 

uncomplicated hypertension while the group with serious physical morbidity included 

patients with congestive heart failure (CHF) and complications (e.g., edema, 

orthopnea); myocardial infarction survivors with substantial morbidity (e.g., 

noteworthy and recurring angina and /or severe CHF symptomatology); hypertension 

patient with a history of a stroke; and diabetic patients with noteworthy complications 

(e.g., severe autonomic neuropathy).  The group used to test validity in relation to 

clinical criteria of mental health was limited to patients with severe mental morbidity 

such as current unipolar affective disorder (major depression or dysthymia) or serious 

depressive symptoms. 

1.  Mean differences in SF-36 scale scores are for comparisons between the least 

severe group and the groups either severe physical or mental morbidity.  

Standardized effect size (ES) is the group difference divided by the general 

population standard deviation (SD).  The relative validity (RV) is the ratio of 

pair-wise F-statistics, specifically the F for the comparison scale divided by the 

F for the most valid scale based on the same two-group comparison.  The 

F-ratios analyzed in estimating RV are those for the difference between group 

means relative to the within-group means is larger and the error term is small.  

Thus, a larger F reflects greater discriminant validity and/or greater precision in 

estimating group means.  RV estimates indicate how valid each scale is in 

discriminating between clinical groups, relative to the most valid SF-36 scale.  

RV is useful in addressing the issue of “conceptual relevance” and answers the 

question: how sensitive is each SF-36 health concept to differences in the levels 

of physical and mental morbidity defined by these clinical groups, relative to the 
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best scale?�

Specific Aims   

There are two aims in this study.  The first aim of this study is to test the 

validity and reliability of a Chinese-Language version of the MOS 36-item short form 

health survey (SF-36) for measuring the health status among general population and 

primary care attenders.  The second aim of this study is to compare the health status 

between these two populations.  Therefore, the specific aims of this study are: 

1.  To provide estimates of reliability and validity of Chinese version SF-36 among 

two samples, one for general population and the other for primary care 

attenders. 

2.  To provide health profiles of Chinese version SF-36 among general population 

and primary care attenders and to make comparisons between these two groups. 

Methods 

Study Design 

Cross-sectional study design with two samples will be used in the present study.  

SF-36, Chinese Health Questionnaire (CHQ), clinical diagnosis, sociodemographic 

factors are measured at the same time point.  The structure of the study design is 

shown in Figure 1. 

Primary care sample

General population 
sample

Beginning of Study

Study population

Measure all variables at the 
same time

 

Figure 1: Study design of the present study. 

Subjects 

The Chinese version of the SF-36 was tested in two samples: (1) one from 

primary care attenders in a large teaching hospital; (2) the other from a general 

population in Taichung city.  



 13

Primary Care Sample 

Six hundreds consecutive patients who attend general practice in China Medical 

College Hospital in Taichung were recruited.  All study subjects were administered 

questionnaires to collect information about SF-36, CHQ, sociodemographic factors, 

medical history, and so on.  The detailed steps for the administration of 

questionnaires are described in the section of Administration of the Questionnaire.  

Selection criteria for this study are those who could and would like to complete the 

self-rating questionnaires while exclusion criteria are those who have cognitive 

problems. 

General Population Sample 

The target population was all individuals who resided in Taichung City at the 

beginning of the study.  The sampling frame of this study uses the set of all family 

records from Bureau of Household.  Since Taiwan has good registration of 

household, we believe that this sampling would provide good reliability.  Multistage 

sample design was used in this study, which consists of 4 strata and 2 sampling 

method.  The four strata are the district, Li, household, and resident.  There was a 

total of 600 residents selected in this study, and 425 agreed to participate.  Thus the 

overall response rate is 70.83%.  The sample size and sampling probabilities adopted 

in this study are determined by several considerations: power, available resources of 

the study, and heterogeneity of population.  Within the first three strata, systematic 

sampling was applied with a probability that proportionate to the number of 

households in each sampling unit, whereas in the last strata, kish procedure was 

applied to select a residence from a household.  

Evaluation of Non-response Bias 

Data were also collected from non-response subjects to evaluate the possibility 

of non-response bias.  To evaluate differences between response and non-response 

groups, face-to-face interview for primary care sample and telephone calls for general 

population sample were made to collect key variables in the questionnaire.  These 

questions were formulated to approximate the same question in the written survey.  

These variables were calculated for responders and non-responders in order to 

evaluate the potential effects of non-response bias. 
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Administration of the Questionnaire  

The questionnaire will be self-administered for primary care sample while it will 

be mailed out/mailed back for general population.  The steps for administration of 

questionnaire for primary care attenders will follow the guidelines suggested by Ware 

et al. (1992). 

The purpose of these guidelines is to establish rapport with the respondent and 

encourage completion of the questionnaire.  The administrator can emphasize to 

respondents the importance of their answers to the completion of the study or to the 

addition to their medical records.  The administrator can also answer questions and 

address concerns about the SF-36, and ensure the questionnaire is filled out correctly 

and completely.   

Measurement 

SF-36 

The SF-36 is a short questionnaire with 36 items which measure eight 

multi-item variables: physical functioning (10 items), social functioning (2 items), 

role limitations due to physical problems (4 items), role limitations due to emotional 

problems (3 items), mental health(5 items), energy and vitality (4 items), pain (2 

items), and general perception of health (5 items).  There is a further unscaled single 

item on changes in respondents‘ health over the past year.  For each variable item 

scores are coded, summed, and transformed to a scale from 0 (worst possible health 

state measured by the questionnaire) to 100 (best possible health state).  For the 

SF-36, a high score indicates better perceived health state.  

Clinical Criteria 

Using clinical criteria, two mutually exclusive groups were formed: Group 1, no 

minor or uncomplicated chronic medical conditions; and Group 2, minor or serious 

(uncomplicated or complicated) chronic medical conditions. The classification of 

groups will be used to evaluate the clinical test of validity. 

Patients classified as having a chronic medical condition included hypertension, 

diabetes mellitus, heart disease, anemia, incontinence of urine, duodenal ulcer, 

chronic hepatitis B, hepatitis C, tuberculosis, and so on. 
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Greet and evaluate potential 
respondent

Can he/she read the 
questionnaire?

Introduce questionnaire

Use interviewer 
administration 

Give respondent 
questionnaire

Instruct respondent how 
to fill out questionnaire

Answer respondent's 
questions

Retrieve questionnaire

Check questionnaire for 
completeness

Thank respondent

 

Figure 1:  SF-36 administration flow chart for primary care attenders. 

Sociodemographic factors 

Age, gender, level of education will be collected in the questionnaire. 

Life event 

This variable was measured by a self-report questionnaire that consisted of 60 

items grouped into 10 problem domains covering housing, work, financial status, 

legal matters, social and leisure activities, family status, child-parent interaction and 

marital relationship. For each of the 10 domains the presence of social problems was 

determined and the total score was then computed by adding up the number of 

domains for which social problems were identified. 
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Statistical Analysis 

Reliability 

The internal consistency form of reliability was assessed in this study.  Internal 

consistency is the extent to which items within a dimension are correlated with each 

other.  It will be examined by three methods: item-scale correlation (Streineer, 1990), 

and Cronbach alpha (Cronbach, 1951).  Item-scale correlations, which assess the 

extent to which an item is related to the remainder of its scale, should exceed 0.4 

(Kline, 1986) whereas Cronbach alpha, which measures the overall correlation 

between items within a scale, should exceed 0.7 (Nunnally, 1994) or 0.8 (Ware, 1993) 

to be considered acceptable.   

Validity 

Six aspects of validity will be evaluated: Internal validity (convergent and 

discriminant), criterion validity, construct validity, clinical test of validity, relative 

validity, and factorial validity.   

Internal validity 

The convergent and discriminant validity of SF-36 was examined by the 

multitrait multimethod matrix (Campbell & Fiske, 1959)..  For convergent validity, 

the correlation between comparable dimensions on SF-36 and Chinese Health 

Questionnaire (CHQ) - for example, between mental health and depression and poor 

family relation - should be higher than the correlations between less comparable 

dimensions - For example, physical functioning and social dsyfunction.  We‘ll test 

discriminant validity by comparing item to own scale correlation with item to other 

scale correlation.  The item to own scale correlation should be higher if the 

categories within the SF-36 questionnaire are valid. 

Construct, Criterion, and Clinical tests of validity 

Construct validity assesses the extent to which a measure is related to criteria 

derived from an established clinical or social theory or “construct”.  One method is 

to examine construct validity, where hypotheses or constructs concerning the expected 

distribution of health between groups are examined by the measure being validated 
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(Streiner, 1989; McDowell, 1987).  Therefore, the scales will be compared to 

assessments of physical and mental health based on information independent of SF-36.  

The study population was stratified along three variables corresponding to mental and 

physical health.  The mental health variable has 3 levels: 

Group 1: number of life events �1; Group 2: number of life events 2-5 

Group 3: number of life events ≥ 6 

Two variables for the physical health variable, the first one has 2 levels: 

Group 1: no chronic condition; Group 2: any chronic conditions 

The second one has 3 levels: 

Group 1: 18-34 years old; Group 2: 35-49 years old; Group 3: ≥ 50 years old 

As to clinical test validity, one-way ANOVA will be applied to make comparisons 

between these groups. 

Relative Validity 

The relative validity of each scale in measuring each dimension of health was 

assessed by the ratio of variance explained by the scale of interest (i.e., the scale 

coefficient squared) to the variance explained by the “best” scale (McHorney, 1993; 

Liang, 1985).  Relative validity was assessed by the ratio of F-statistics, derived 

from one-way ANOVA models[12] for comparisons between mental health groups 

and among physical health groups.  Again, the scale with the highest F-statistic was 

the reference with a relative validity of 1. 

Exploratory Factory Analysis 

In addition to evaluation of five aspects of validity, tests of validity will be 

applied in this study.  Exploratory factory analysis (Child, 1990), a technique of 

psychometric validation, assesses the agreement between hypothetical factors that go 

to make up the measure and the scales designed to assess those factors.  If the 

Chinese version of SF-36 is a valid measure for use, the scales defined by this authors 

should merge from a factor analysis of these two samples from general population, 

and items relating to a particular scale should be grouped together within a single 

factor.  Within such an assessment a factor should be considered relevant only if its 

eigenvalue (a statistical measure of its power to explain variation between subjects) 

exceeds 1.1 (Jolliffe, 1986). 
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Results 

Random Sample of General Population 

Table 1 provides information on the distributions of sociodemographic 

characteristics, number of chronic diseases, and having illness during the past 6 

months. Of 426 respondents, 155 (36.4%) were 18-34 years old, 231 (54.2%) were 

male, 220 (55.8%) had more than 12 years of education, 283 (69.4%) had income 

more than 3,5000 NT dollars, 53 (12.4%) didn’t have any chronic disease, and 32 

(7.5%) had been ill during the past 6 months. 

The abbreviated English and Chinese content for each SF-36 item and scale 

assignment are shown in Table 2. These scales were constructed to be 

multidimensional. The SF-36 survey includes a single-item measure of health 

transition, which is not used to score any of the eight multi-item scales. 

The number and percent of participants missing each of the 36 items is 

presented in Table 3 for the random sample of Taichung city population. 

Missing-value rates for the 36 items were consistently low, ranging from 0.2 to 1.2 

and averaging 0.66. 

Table 4 presents the percentage of items within each scale that were computable. 

For the total sample, these percentages were very high across scales, ranging from a 

low of 96.0% (RE) to a high of 99.5 (PF). Data completeness was not significantly 

different across scales among different subgroups. Older subgroups (>50 year old) 

and subgroup with chronic disease has slightly higher rate of complete items in all 

eight scales and subgroup with illness also has slightly higher rate of complete items 

in all scales except for PF and GH. 

Average scores and quartiles of score distributions (Table 5) indicated that the 

population was generally in good health. Substantial ceiling effects were observed for 

5 of the 8 scales while no substantial floor effect was observed for all 8 scales. The 

scales with substantial ceiling effects were physical functioning, role-physical, social 

functioning, and role-emotional. 

Table 6 presents the item means and standard deviations and results of 

item-scale correlation coefficients. Standard deviations of items belonging to a given 

scale were fairly homogeneous. A possible exception was the physical functioning 

scale, where standard deviations varied from 0.27 to 0.68. This was due to higher 

proportion of respondents answering “limited a little” for “vigorous activities” than 
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other items. Three phenomena were observed from the correlation coefficients. The 

first one was that we observed fairly homogeneous correlation coefficients between 

an item and its hypothesized scale. The second is that almost all correlation 

coefficients between an item and its hypothesized scale had strong associations (≥0.7). 

The last was that the correlation coefficients between an item and other scales were 

much smaller than coefficients between an item and its hypothesized scale.  

Results of scale tests, item-discriminant validity and item-convergent validity 

based on the matrix in Table 6 are presented summarized in Table 7. Perfect scaleing 

success rates for item-discriminant and item-convergent validity were achieved across 

all eight SF-36 scales. In 277 comparisons out of 280, the correlation between an item 

and its hypothesize scale exceeded correlations with all others scales by more than 2 

standard errors. In addition, all items satisfied the criterion set a priori for convergent 

validity, i.e. a correlation with own scale ≥0.4. Thus, the success rate for discriminant 

validity was 98.9%, and for convergent validity, 100.0%. 

Table 8 presents Cronbach’s α across scales for overall group and 15 subgroups.  

These subgroups differed in terms of sociodemographic characteristics and chronic 

conditions.  Overall, Cronbach’s α ranged from 0.63 to 0.97.  Minimum standards 

of reliability for purposes of group comparisons (≥0.5 or ≥0.7) were satisfied for 

overall group for all SF-36 scales in this population while 4 Cronbach’s α for 15 

subgroups did not satisfied with this minimum standards (scales of vitality and mental 

health for 9-12 years of education and social functioning scale for age >65 years old 

and for male).  Among different scales, the social functioning scale had the lowest 

values of Cronbach’s α; possibly because this scale contains only two items.  It also 

had more variation across different subgroups relative to other scales, particularly for 

gender. The scale of role-physical and physical functioning had the highest internal 

consistency relative to the other scales for overall and all subgroups, and had more 

homogeneous coefficients across different subgroups.  Role-physical was also the 

only scale that consistently exceeded the minimum standard of 0.90 for comparisons 

of scores for individual patients while physical function exceeded this standard except 

for subgroups of 35-49 years old and >12 year of education.  In general, all 

Cronbach’s α values of all scales were consistent across different subgroups.  

Validation by Factor Analysis 

Factor analysis identified seven relevant factors, with eigenvalues ranging from 

1.01 to 14.02 and with proportions of total variance ranging from 2.87% to 40.05% 

(Table 9).  The proportion of total variance of these seven factors explained by these 

items ranged from 59.0% (MH2) to 87.4% (for RP3) (not shown in the table).  The 

mental health and vitality scales were combined together and then separated into two 
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factors (factors 2 and 5).  Factor 1 was formed by 8 items of physical functioning 

and 1 item of social functioning. The other one item of social functioning (SF2) did 

not have any coefficient higher than 0.4, indicating little contribution to any factors. 

The highest coefficient of SF2 was 0.36 for factor 1. This might imply factor 1 

corresponded to the combination of physical functioning and social functioning. The 

remaining 2 items of physical functioning combined with bodily pain and then formed 

factor 7. The other 3 factors corresponded to 3 scales of the SF-36: role-physical, 

general health perception, and role-emotional.  

Validation by the Hypothesized Dimensionality of the SF-36 scales 

We used principal component analysis to test the hypothesized dimensionality of 

the SF-36 scales. Because we hypothesized two dimensions to underline the structure 

of the eight scales, we extracted two principal components. To facilitate interpretation, 

we further rotated the components to orthogonal structure using the varimax method. 

The proportion of variability in one of the principal components explained by each 

scale was obtained by squaring the corresponding correlation coefficient. To evaluate 

the factorial validity of each scale as a measure of each component, we first squared 

each factor loading (scale-component correlation) to estimate the proportion of 

variance shared with that component (common-factor variance). We defined the scale 

sharing the most variance with each component as the most valid measure of that 

component. For each component, we then estimated relative validity (RV) for each 

scale by dividing the variance shared with the component by that estimate for the 

most valid scale. These ratios indicate in proportional terms how much less valid each 

scale is relative to the most valid scale. The higher the RV of a scale, the more 

precisely or efficiently it measures the underlying construct of interest as defined by 

the most valid scale. 

Factor analysis of eight health scales produced 2 principal components. The first 

(“physical health”) explained 56.5% of total variance, while the second (“physical 

health”) explained 13.1%, for a total of 69.6%. The proportion of total variance 

explained by these 6 scales varied between 45 and 86%. Only 6 out of the 16 

observed correlations between individual scales and principal components followed 

the pattern that was hypothesized by McHorney et al (Table 10). We found that scales 

of general health, social functioning, role-emotional, and mental health correlated 

more strongly with “physical” component than was predicted. Scales of physical 

functioning, role-physical, bodily pain, and general health correlated more strongly 

with “mental” component than was expected while role-emotional correlated slightly 

less strongly with “mental” component than was expected. Even though the 
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concordance rates with hypothesized correlations was low, the order of correlation 

within each component was generally consistent with a priori hypothesized by 

McHorney et al. The relative validity of a scale was given by the ratio of explained 

variance to that of the best scale: physical functioning for the “physical” component, 

and mental health for the “mental” component. In general, the patterns of relative 

validity were consistent with prediction. 

Validation by Norm-based Interpretation 

Lower scores on the SF-36 reflect poorer health state.  Table 11 shows 

normative data in the form of means and standard deviations, broken down by age, 

gender, education, income, chronic disease and having illness. Overall, older subjects 

reported significantly poorer health on all scales of the SF-36 except for mental health 

than did younger subjects (all significant scales p<0.001, except for role-emotional 

p=0.0346).  Women only reported poorer health on vitality scale than did men 

(p=0.0146).  There were significant differences in scores among subjects with 

different levels of education on all scales of the SF-36 except for role-emotional and 

mental health (p<0.001 on vitality and physical functioning scales, p<0.01 on bodily 

pain, general perception of health, and social functioning; and p<0.05 on 

role-physical). Subjects with lower income reported poorer health on physical 

functioning, role-physical, general perception of health, and vitality (p<0.001 on 

general perception of health; p<0.01 on physical functioning and vitality; and p<0.05 

on role-physical). Subjects with chronic disease had significantly lower scores on all 

scales than those without (p<0.001 on all scales except for role-emotional p<0.01). 

Subjects reporting an illness during previous 6 months had significantly lower scores 

on all scales than those without (p<0.001 on all scales except for physical functioning, 

social functioning, role-emotional, p<0.01, and mental health p<0.05). 

Construction Validation 

Table 12 shows the means score in the group with no chronic disease, mean 

difference between groups with and without chronic disease, F-statistics, and 

estimates of RV. Patients with any chronic diseases scored significantly lower on all 

eight scales compared to patients with no chronic disease. General health scale was 

the most valid in detecting differences between patients with and without chronic 

disease. Vitality scale was the second most valid scale, followed by the role-physical, 

social functioning, physical functioning, and bodily pain. As hypothesized, the best 

mental health scales (mental health and role-emotional) performed most poorly in this 

test. 
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Primary Care Sample 

Table 13 provides information on the distributions of sociodemographic 

characteristics, number of life event, taking medicine, and having chronic disease 

among outpatients. Of 284 outpatients, 140 (49.3%) were 18-34 years old, 133 

(47.0%) were male, 170 (73.9%) had more than 12 years of education, 228 (80.6%) 

had more than one life event during the past month, 138 (49.1%) were taking 

medicine, and 117 (41.8%) had any chronic disease. 

The number and percent of outpatients missing each of the 36 items is presented 

in Table 14 for the outpatient sample of primary care setting. Missing-value rates for 

the 36 items were consistently low, ranging from 0.0 to 2.4 and averaging 1.44. 

Table 15 presents the percentage of items within each scale that were 

computable for the outpatient sample of primary care setting. For the total sample, 

these percentages were very high across scales, ranging from a low of 97.6% (RE) to 

a high of 99.3 (MH). Data completeness was not significantly different across scales 

among different subgroups. In general, age group of 35 to 49 years old, education 

group less than 9 years, and subgroup with more than 5 life events had slightly lower 

rate of complete items in all eight scales. 

Average scores and quartiles of score distributions (Table 16) indicated that the 

population was not in good health. Substantial ceiling effects were observed for 4 of 

the 8 scales and they are physical functioning, role-physical, bodily pain, 

role-emotional. Moderate floor effects were observed in scales of role-physical and 

role-emotional.  

Table 17 presents the item means and standard deviations and results of 

item-scale correlation coefficients. Standard deviations of items belonging to a given 

scale were fairly homogeneous. A possible exception was the physical functioning 

scale, where standard deviations varied from 0.27 to 0.68. This was due to higher 

proportion of respondents answering “limited a little” for “vigorous activities” than 

other items. We also observed three phenomena from the item-scale correlation 

coefficients. The first one was that we observed fairly homogeneous correlation 

coefficients between an item and its hypothesized scale. The second is that almost all 

correlation coefficients between an item and its hypothesized scale had strong to 

moderate associations (0.7-0.3). The last was that the correlation coefficients between 

an item and other scales were much smaller than coefficients between an item and its 

hypothesized scale.  

Results of scale tests, item-discriminant validity and item-convergent validity 
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based on the matrix in Table 17 are presented summarized in Table 18. Perfect scaling 

success rates for item-discriminant and item-convergent validity were achieved across 

6 and 5 of eight SF-36 scales, respectively. In 270 comparisons out of 280, the 

correlation between an item and its hypothesize scale exceeded correlations with all 

others scales by more than 2 standard errors. In addition, all items except for 2 items, 

one for physical functioning and the other for mental health, satisfied the criterion set 

a priori for convergent validity, i.e. a correlation with own scale ≥0.4. Thus, the 

success rate for discriminant validity was 96.4%, and for convergent validity, 94.3%. 

Table 19 presents Cronbach’s α across scales for overall group and 15 

subgroups. These subgroups differed in terms of sociodemographic characteristics, 

life events, and chronic conditions.  Overall, Cronbach’s α ranged from 0.61 to 0.89.  

Minimum standards of reliability for purposes of group comparisons (≥0.5) were 

satisfied for overall group for all SF-36 scales in this outpatient sample while 4 

Cronbach’s α for 15 subgroups were not satisfied with this minimum standards 

(scales of bodily pain for life events ≤ 1 and those without taking any medicine and 

mental health scale for education ≤ 9 years and life events ≤ 1.). These Cronbach’s 

α below minimum standards also more varied across subgroups. Among different 

scales, the social functioning scale had the highest values of Cronbach’s α, and next 

were role-physical, physical functioning, and role-emotional. In general, all 

Cronbach’s α values of all scales were consistent across different subgroups.  

Validation by Factor Analysis 

Factor analysis identified 8 relevant factors, with eigenvalues ranging from 1.12 

to 10.61 and with proportions of total variance ranging from 3.21% to 30.30% (Table 

20).  The proportion of total variance of these 8 factors explained by these items 

ranged from 41.6% (PF6) to 86.3% (for BP1) (not shown in the table).  Physical 

functioning scale separated into 2 factors (factors 1 and 3). Mental health and vitality 

scales were combined together and then separated into two factors (factors 2 and 4).  

Factor 5 was formed by 3 items of role-emotional and 1 item of social functioning. 

Although the coefficient of the other item of social functioning (SF2) is not greater 

than 0.4 in factor 5, the coefficient of this social functioning item was highest in 

factor 5. The other 3 factors corresponded to 3 scales of the SF-36: role-physical, 

general health perception, and role-emotional.  

Validation by the Hypothesized Dimensionality of the SF-36 scales 

We used principal component analysis to test the hypothesized dimensionality of 

the SF-36 scales in this outpatient sample. Factor analysis of eight health scales 
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produced 2 principal components. The first (“physical health”) explained 50.5% of 

total variance, while the second (“physical health”) explained 13.0%, for a total of 

63.5%. The proportion of total variance explained by these 6 scales varied between 

52.0% and 77.9%. Only 8 out of the 16 observed correlations between individual 

scales and principal components followed the pattern that was hypothesized by 

McHorney et al (Table 21). We found that scales of physcial functioning and bodily 

pain did not correlate strongly enough with “physical” component than was predicted 

while role-emotional and mental health correlated slightly more strongly with 

“physical” component than was predicted. Scales of physical functioning, 

role-physical, bodily pain, and vitality correlated more strongly with “mental” 

component than was expected. Even though the concordance rates with hypothesized 

correlations was not high, the order of correlation within each component was 

generally consistent with a priori hypothesized by McHorney et al. The relative 

validity of a scale was given by the ratio of explained variance to that of the best scale: 

physical functioning for the “physical” component, and mental health for the “mental” 

component. In general, the patterns of relative validity were consistent with 

prediction. 

Validation by Distinguishing Subgroups 

Lower scores on the SF-36 reflect poorer health state.  Table 22 shows means 

and standard deviations, broken down by age, gender, education, life event, taking 

medicine, and chronic disease. Overall, older subjects reported significantly poorer 

health on physical functioning and role-physical than did younger subjects (p<0.001 

for physical functioning and p<0.01 for role-physical).  Women only reported poor 

health on physical functioning, role-physical, general health, and role-emotional 

scales than did men (all p<0.01).  There were significant differences in scores among 

subjects with different levels of education on physical functioning and role-physical 

scales of the SF-36 (p<0.001 on physical functioning scale and p<0.01 on 

role-physical). Subjects with higher number of life events reported poorer health on 

vitality, social functioning, role-emotional, and mental health (all p<0.001 except for 

mental health p<0.01). Outpatients who were taking medicine had significantly lower 

scores on all scales except for role-emotional (p<0.001 on role-physical, general 

health, and vitality; p<0.01 on bodily pain and mental health; and p<0.05 on social 

functioning). Subjects with chronic disease had significantly lower scores on all scales 

except for social functioning, role-emotional, and mental health than those without 

(p<0.001 on general health, p<0.01 on role-physical, and p<0.05 on physical 

functioning, bodily pain, and vitality).  
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Construction Validation 

Table 23 shows the means score in the age group 18-34 years old, mean 

difference between age group of 18-34 years old and age groups of 35-49 and ≥ 50 

years old, F-statistics, and estimates of RV. Older patients scored significantly lower 

on physical functioning, role-physical, bodily pain, and general health compared to 

younger patients. Physical functioning scale was the most valid in detecting 

differences between different age groups. Role-physical scale was the second most 

valid scale. The other scales performed pretty poorly in this test. 

Table 24 shows the means score in the group with ≤ 1 life events, mean 

difference between group of ≤ life events and groups of 2-5 and ≥ 6 life events, 

F-statistics, and estimates of RV. Outpatients with more life events scored 

significantly lower on social functioning, role-emotional, and mental health compared 

to younger patients. Role-emotional scale was the most valid in detecting differences 

between different life event groups. Social functioning scale was the second most 

valid scale, followed by vitality and mental health. Physical functioning, role-physical, 

bodily pain, and general health scales performed pretty poorly in this test. 

Regression Model of 8 Scales of SF-36 

We then further examined the differences of 8 scales of SF-36 between random 

sample of general population and outpatient sample adjusting for the effects of age, 

gender, education, and chronic conditions (Table 25).  We can see that the 

differences of 8 scales were all statistically significant after controlling for the other 

variables in the model, ranging from –2.9 (physical functioning) to –17.5 

(role-emotional). Those who had chronic conditions also reported significantly lower 

scores of all scales after considering the other variables in the model, ranging from 

3.9 (physical functioning) and 17.3 (role-physical). Scales of vitality and mental 

health were significantly higher among those having 9-12 years of education than 

among those having less than 9 years of education.  Those having more than 12 

years of education reported significantly higher scores than those having less than 9 

years of education in scales of physical functioning, role-physical, vitality, social 

functioning, and mental health. Gender did not exert any significant effect on any 

scales of SF-36. Those who were greater than 50 years old reported significantly 

poorer health status than those who were 18-34 years old in scales of physical 

functioning, role-physical, bodily pain, and general health. The percentages of 8 

scales of SF-36 explained by age, gender, education, chronic condition, and 
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outpatients ranged from 8.78% (bodily pain) to 17.31% (physical functioning). 

Next we examine the impacts (from the standardized beta coefficients, not 

shown in the table) of age, gender, education, chronic condition, and outpatients on 

each scale of SF-36. Age group >50 years old had the greatest impact on physical 

functioning, followed by chronic condition and outpatient. For scales of role-physical 

and general health, chronic conditions had the greatest impact on them, followed by 

outpatient. Chronic conditions also had the greatest impact on bodily pain, and then 

followed by >50 age group. For scales of vitality, social functioning, role-emotional, 

and mental health, outpatient had the greatest impact on them, followed by chronic 

condition.  

Discussion 

The SF-36 is a brief and easy to use questionnaire.  It has been shown to be 

suitable for self-administration or face-to-face interview among clinical patients and 

managed care organization members in several languages.  The reliability and 

validity of the Chinese version of the SF-36 administered through face-to-face 

interview in a random sample of the general population and through 

self-administration in primary care settings have never been reported.  Our study 

showed that the Chinese version SF-36 was favorable for face-to-face interviews and 

self-administration. For face-to-face interviews, it took just five minutes to complete 

and achieving a high response rate and remarkable low missing rate (0.2-1.4%) while 

for self-administration, it took about 10 minutes to complete and remarkable low 

missing rate (0.7-2.4%).  Therefore, the Chinese version SF-36 questionnaire 

appears to be an acceptable measure of the health status of a Chinese general 

population.   

Our findings supported the claims of internal consistency of the domains of the 

SF-36 across diverse groups and also confirmed that its psychometric assumptions 

have remained intact.  For example, success rates were high for convergent and 

discriminant validity.  

Validation by factor analysis yielded results remarkably similar to those 

proposed by the authors who developed SF-36.  Two main differences from the 

hypothetical construct were observed in our population.  First, the items of vitality 

were closely correlated with those of mental health scale, which is similar to the 

results of Garratt, et al. The items of these two scales consisted of two factors in our 

study, but only one factor in Garratt et al’s study.  Second, the items of bodily pain 

clustered together with the items of physical functioning in the random sample of 
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general population while the items of bodily pain formed an independent factor in the 

primary care sample. In Garratt et al’s study, the items of role limitations due to 

physical problems cluster together in addition to those of bodily pain and social 

functioning.  The items of the other four factors precisely corresponded to the 

hypothetical scales.  Such precise correspondence between factors and scales is rare 

in factor analysis and thus confirms the validity of the SF-36 in a Chinese general 

population. 

Estimates of internal consistency for the SF-36 scales across different cultural 

populations have been reported in 9 studies, as shown in Table 26.  All estimates 

exceeded accepted standards for measures used for group comparisons.  For each 

scale, the median of the reliability coefficients across studies exceeds 0.80, with the 

exception of the social functioning scale (the median for this two-item scale is 0.77).  

These results support the use of the SF-36 scales in studies of health status that are 

based on group-level analyses.  No scale consistently exceeded the 0.90 standard of 

reliability, which consider a minimum standard for comparisons of scores for 

individual patients.  All of the published coefficients exceed the minimum standard 

of 0.50 suggested by Helmstadter (1964) for group comparisons; all but three exceed 

the 0.70 standard for individual comparison suggested by Nunnally (1978). 

Subjects with these previously identified chronic conditions reported 

significantly compromised health status compared to similar subjects without any 

chronic conditions after considering the effect of age, gender, education, and type of 

sample. Most of the effects were both statistically and clinically significant.  For 

example, the subjects with chronic conditions had noticeably negative effects on the 8 

SF-36 scales, ranging from 3.9 to 17.3 points below the scores for the subjects with 

no chronic conditions.  The reduction in health status associated with chronic 

conditions was similar in magnitude than those reported for chronic physical illnesses 

such as low back pain, arthritis, and diabetes (Wells, K.B., et al., 1989), which 

implied the severe impact of chronic conditions. For instance, the negative effect of 

chronic conditions on general perception was 13.6 points, which was the same as the 

impact of diabetes and congestive heart failure (about 13 points). 

Subjects from primary care settings reported significantly compromised health 

status compared to subjects of general population after considering the effect of age, 

gender, education, and chronic conditions. Most of the effects were both statistically 

and clinically significant.  For example, the subjects from primary care settings had 

noticeably negative effects on the 8 SF-36 scales, ranging from 2.9 to 17.5 points 

below the scores for the subjects of general population. The reduction in health status 
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associated with chronic conditions was somewhat lower in magnitude than those 

reported for chronic physical illnesses such as low back pain, arthritis, and diabetes 

(Wells, K.B., et al., 1989). For instance, the negative effect of chronic conditions on 

general perception was 11.5 points, which was a little lower than the impact of 

diabetes and congestive heart failure (about 13 points). Age exerts significant effect 

on physical-related scales such as physical functioning, role-physical, bodily pain, 

and general health while gender does not exert any effect on 8 scales. Education 

exerts moderate positive effects on physical functioning, role-physical, vitality, social 

functioning, and mental health, ranging from 4.1 to 7.9 points higher the scores for 

the subjects with lower level of education. The reduction in health status associated 

with lower education was a little lower in magnitude than those reported for chronic 

physical illnesses such as low back pain, arthritis, and diabetes (Wells, K.B., et al., 

1989).  For instance, the negative effect of lower education on physical functioning 

in this study was –5.8, which was somewhat worse than the impact of arthritis (-7.5) 

and diabetes (-6.6) and low back pain (9.1). 
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Table 1. Sample size for subgroup analysis: A Random Sample of General Population 

From Taichung City. 

 n % 

Age   

18-34 155 36.4 

35-49 144 33.8 

50-65 67 15.7 

>65 60 14.1 

Gender   

Male 231 54.2 

Female 195 45.8 

Educationa   

<9 103 26.1 

9-12 71 18.0 

>12 220 55.8 

Incomea   

<NT$3,5000 125 30.6 

≥NT$3,5000 283 69.4 

Having Chronic Diseasea   

No 373 87.6 

Yes 53 12.4 

Having Illness or Bed Days Past 6 monthsa   

No 393 92.5 

Yes 32 7.5 

aNumbers do not equal to 426 due to missing data. 



 34

Table 2. Item groupings and abbreviated item content for the SF-36 survey: A 

Random Sample of General Population From Taichung City 
Health Scale  Abbreviated Item Content  

(in English) 

Abbreviated Item Content  

(in Chinese) 

Physical functioning  PF1 Vigorous activities ���� 

(PF) PF2 Moderate activities ������ 

 PF3 Lifting or carrying groceries 	
�� 

 PF4 Climbing several flights of stairs ����� 

 PF5 Climbing one flight of stairs ����� 

 PF6 Bending, kneeling, or stooping �������� 

 PF7 Walking more than a mile ���� 1�� 

 PF8 Walking several blocks ��� !" 

 PF9 Walking one block ��� !" 

 PF10 Bathing or dressing yourself #$%&�'( 

Role physical (RP) RP1 Limited in the kind of work or 

other activities 
)*+,-.�/0��,1

23456 

 RP2 Cut down the amount of time 

spent on work or other activities 
+-.�/7��,89:; 

 RP3 Accomplished less than would 

like 
<=,-.>?@AB<=,

C; 

 RP4 Difficulty performing the work or 

other activities 
+-.�/0��DEF 

Bodily pain (BP) BP1 Intensity of bodily pain GHIJ��DKLM 

 BP2 Extent pain interfered with normal 

work 
GHIJNOP-.QR��

ST 

General health 

perceptions (GH) 

GH1 Is your health: excellent,  

very good, fair, poor 
UV,WXYZ 

 GH2 My health is excellent [,WXYZ\]^ 

 GH3 I am as healthy as anybody I 

know 
_`T� [ab,cd?, [

_0e�fWX 

 GH4 I seem to get sick a little easier 

than other people 
\g?hcCijkl 

 GH5 I expect my health to get worse [A[,WXmndno 

Vitality (VT) VT1 Feel full of pep pq�� 

 VT2 Have a lot of energy r�ps 

 VT3 Feel worn out tu�v 

 VT4 Feel tired w]ux 

Social functioning  

(SF) 

SF1 Frequency health problems 

interfered with social activities 
GHWX�yz{|DK;8

}mQR~��� 

 SF2 Extent health problems interfered 
with normal social activities 

WX�yz{|�N�P��,

QR��ST 

Role-emotional 

(RE) 

RE1 Cut down the amount of times 

spent on work or other activities 
+-.�/7��,89:; 

 RE2 Accomplished less than would 

like 
<=,-.>?@AB<=,

C; 

 RE3 Didn’t do work or other activities 

as carefully as usual 
+-.�/7��8�S*�

�� 
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Table 2. Item groupings and abbreviated item content for the SF-36 survey: A 
Random Sample of General Population From Taichung City 

Health Scale  Abbreviated Item Content 

(in English) 
Abbreviated Item Content  
(in Chinese) 

Mental health MH1 Been a very nervous person �P�� 

(MH) MH2 Felt downhearted and blue w]����_�� 

 MH3 Felt so down in the dumps nothing 
could cheer you up 

�P����D`T�y)*�

@���d 

 MH4 Been a happy person w]�� 

 MH5 Felt calm and peaceful �y�� 

Reported change TRAN Rating of health now compared to 

one year ago 
_��V?CUV,WXYZ 
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Table 3. Item Frequency Distributions and Number and Percent Missing: A Random 

Sample of General Population From Taichung City. 

 Item Frequency Distribution  Missing 

Item 1 2 3 4 5 6  f % 

PF1 45 111 266 -b - -  4 0.9 

PF2 26 67 330 - - -  3 0.7 
PF3 15 53 356 - - -  2 0.5 

PF4 23 64 337 - - -  2 0.5 
PF5 12 24 388 - - -  2 0.5 

PF6 13 53 358 - - -  2 0.5 
PF7 17 53 354 - - -  2 0.5 
PF8 10 34 380 - - -  2 0.5 

PF9 7 22 395 - - -  2 0.5 
PF10 4 15 403 - - -  4 0.9 

RP1 62 361 - - - -  3 0.7 
RP2 56 367 - - - -  3 0.7 

RP3 50 373 - - - -  3 0.7 
RP4 56 367 - - - -  3 0.7 

BP1 3 6 31 69 56 257  4 0.9 
BP2 5 6 27 72 310 0  6 1.4 

GH1 42 117 101 150 15 -  1 0.2 
GH2 12 36 82 122 170 -  4 0.9 
GH3 8 35 72 204 100 -  7 1.6 

GH4 13 72 119 78 138 -  6 1.4 
GH5 13 42 69 197 99 -  6 1.4 

VT1 6 37 71 124 120 67  1 0.2 
VT2 5 43 75 116 135 51  1 0.2 

VT3 1 6 34 154 155 74  2 0.5 
VT4 3 6 44 187 143 41  2 0.5 

SF1 6 6 23 45 342 -  4 0.9 
SF2 9 7 36 130 240 -  4 0.9 

RE1 44 379 - - - -  3 0.7 

RE2 55 368 - - - -  3 0.7 
RE3 47 376 - - - -  3 0.7 

MH1 3 12 24 140 162 84  1 0.2 
MH2 2 6 9 103 187 118  1 0.2 

MH3 1 13 61 114 160 76  1 0.2 
MH4 2 4 17 116 185 101  1 0.2 

MH5 1 29 91 128 125 50  2 0.5 

TRAN 12 117 242 43 10 -  2 0.5 
aN=428. 
bResponses not possible 
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Table 4. Percent of patients for whom scale scores were computable. 

 PF RP BP GH VT SF RE MH 

Total 99.5 99.3 99.4 97.3 97.2 99.6 96.0 99.1 

Age (years)         

18-34 99.4 99.4 98.7 97.4 98.7 97.4 99.4 99.4 
35-49 99.3 98.6 97.9 98.6 100.0 98.6 98.6 100.0 

50-65 100.0 100.0 98.5 100.0 100.0 100.0 100.0 100.0 
>65 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Gender         

Male 99.1 99.1 98.3 98.3 99.6 98.7 99.1 99.6 

Female 99.5 99.5 99.0 99.0 99.5 98.5 99.5 99.5 

Education         

<9 100.0 100.0 99.0 100.0 99.0 99.0 100.0 100.0 

9-12 98.6 98.6 97.2 95.8 100.0 98.6 98.6 100.0 
>12 99.5 99.1 98.6 98.6 99.1 98.2 99.1 99.5 

Income         

<NT$3,5000 99.2 99.2 99.2 99.2 99.2 99.2 99.2 99.2 

≥NT$3,5000 99.6 99.3 98.6 98.2 99.6 98.6 99.3 100.0 

Having Chronic 

Disease 

        

No 99.5 99.2 98.4 98.4 99.5 98.4 99.2 99.7 

Yes 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Having Illness or 

Bed Days Past 6 
months 

        

No 99.5 99.2 98.5 98.7 98.5 98.5 99.2 99.7 
Yes 96.9 100.0 100.0 96.9 100.0 100.0 100.0 100.0 
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Table 5. Description of 8 scales of the MOS 36-item Short Form Health Survey (Chinese version) submitted to a random sample of 426 
residents in Taichung city, Taiwan. 

 

 Physical 

functioning 

Role-physica

l 

Bodily pain General 

health 

Vitality Social 

functioning 

Role-emotio

nal 

Mental 

health 

Number of items 10 4 2 5 4 2 3 5 

Percentage 
non-respondents 

0.5 0.7 1.4 1.4 0.5 1.4 0.7 0.2 

Mean score 89.9 86.8 79.3 66.8 66.7 88.4 88.5 72.4 

Percentiles; 25th
 90 100 72 52 55 87.5 100 64 

Percentiles; 50th 100 100 90 67 70 100 100 72 

Percentiles; 75th 100 100 90 82 80 100 100 84 

Percentage at ceiling 59.7 81.3 0 2.9 2.8 55.5 84.4 3.3 

Percentage at floor 0.2 9.0 0.7 0.5 0 1.0 6.6 0 
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Table 6. Item means and standard deviations and correlations between SF-36 items 
and hypothesized scales in a random sample of 426 residents in Taichung city, 

Taiwan. 

Item Mean SD PF RP BP GH VT SF RE MH TRAN 

PF1 1.52 0.68 .68* .45 .50 .51 .40 .51 .30 .21 .30 

PF2 1.72 0.57 .79* .41 .55 .47 .40 .54 .32 .24 .29 
PF3 1.80 0.48 .82* .41 .54 .42 .35 .49 .34 .20 .28 
PF4 1.74 0.55 .85* .45 .52 .45 .37 .54 .30 .20 .24 

PF5 1.89 0.40 .77* .48 .49 .37 .33 .51 .36 .16 .27 
PF6 1.81 0.46 .76* .42 .51 .38 .33 .51 .28 .20 .24 

PF7 1.79 0.49 .80* .51 .50 .44 .40 .58 .33 .22 .30 
PF8 1.87 0.40 .78* .47 .45 .40 .38 .54 .36 .21 .27 

PF9 1.92 0.33 .71* .40 .46 .41 .40 .51 .31 .21 .27 
PF10 1.95 0.27 .64* .34 .41 .33 .28 .56 .29 .18 .26 

RP1 0.85 0.35 .39 .80* .45 .44 .40 .47 .52 .28 .26 
RP2 0.87 0.34 .41 .83* .46 .42 .39 .50 .61 .31 .24 

RP3 0.88 0.32 .58 .86* .50 .44 .40 .55 .47 .25 .28 
RP4 0.87 0.34 .54 .82* .48 .47 .44 .54 .50 .31 .32 

BP1 4.23 1.12 .57 .48 .69* .53 .44 .56 .35 .35 .34 

BP2 3.61 0.77 .58 .51 .76* .49 .46 .68 .46 .36 .32 

GH1 1.95 1.08 .46 .45 .47 .53* .59 .43 .32 .41 .47 

GH2 2.95 1.09 .38 .39 .46 .72* .58 .45 .28 .48 .33 
GH3 2.84 0.95 .44 .37 .39 .69* .50 .47 .31 .42 .29 

GH4 2.61 1.19 .36 .32 .40 .64* .49 .44 .22 .45 .35 
GH5 2.78 1.02 .47 .44 .48 .79* .62 .51 .37 .50 .33 

VT1 3.21 1.23 .43 .40 .43 .61 .62* .48 .36 .56 .39 
VT2 3.14 1.21 .43 .38 .44 .67 .68* .50 .35 .64 .40 
VT3 3.60 0.93 .22 .29 .28 .38 .52* .37 .26 .59 .18 

VT4 3.38 0.90 .28 .31 .31 .48 .62* .43 .31 .57 .28 

SF1 3.68 0.76 .62 .52 .63 .49 .46 .58* .45 .32 .30 

SF2 3.39 0.87 .53 .50 .54 .53 .56 .58* .43 .51 .28 

RE1 0.90 0.31 .35 .55 .40 .35 .36 .47 .78* .35 .22 

RE2 0.87 0.34 .38 .56 .38 .33 .37 .44 .83* .37 .22 
RE3 0.89 0.31 .30 .45 .36 .32 .38 .41 .69* .34 .21 

MH1 3.64 1.00 .02 .13 .19 .26 .43 .19 .20 .47* .09 
MH2 3.93 0.90 .28 .30 .33 .44 .54 .43 .36 .64* .19 

MH3 3.52 1.05 .15 .24 .28 .43 .59 .36 .31 .65* .23 
MH4 3.84 0.90 .27 .25 .34 .49 .61 .42 .34 .70* .22 
MH5 3.17 1.12 .23 .27 .27 .49 .66 .36 .27 .56* .28 

TRAN 1.82 0.74 .33 .30 .36 .45 .41 .32 .24 .27 - 
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Table 7. Scaling properties of the 8 scales of the SF-36 in a Chinese general population, Taichung, Taiwan. 

Scale Items’ standard 

deviation 

(range) 

Correlations of 

items with own 

scale (range) 

Correlations of 

items with other 

scales (range) 

Convergent 

validitya 

Discriminant 

validityb 

Physical Functioning 0.27~0.68 0.64~0.85 0.16~0.58 10/10 (100%) 80/80 (100%) 

Role-Physical 0.32~0.35 0.80~0.86 0.24~0.61 4/4 (100%) 32/32 (100%) 

Bodily Pain 0.77~1.06 0.69~0.76 0.32~0.68 2/2 (100%) 16/16 (100%) 

General Perception of Health 0.95~1.23 0.53~0.79 0.22~0.62 5/5 (100%) 40/40 (100%) 

Vitality 0.90~1.23 0.50~0.68 0.18~0.67 4/4 (100%) 32/32 (100%) 

Social Functioning 0.87~0.76 0.58 0.28~0.62 2/2 (100%) 14/16 (87.5%)

Role-Emotional 0.31~0.34 0.69~0.83 0.21~0.56 3/3 (100%) 24/24 (100%) 

Mental Health 0.90~1.12 0.47~0.70 0.02~0.66 5/5 (100%) 39/40 (97.5%)

a. Item correlations with own scale ≥0.40. 

b. Item correlations with own scale significantly greater than those with other scales. 
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Table 8. Estimates of internal consistency for the SF-36 questionnaire in a Chinese general population. 

Scale Physical 

Functioning 

Role-Physical Bodily Pain General Health 

Perception 

Vitality Social 

Functioning 

Role-Emotional Mental Health

Overall 0.93 0.93 0.84 0.86 0.79 0.76 0.88 0.81 

Age         

18-34 0.90 0.84 0.77 0.86 0.77 0.76 0.87 0.80 

35-49 0.88 0.93 0.78 0.82 0.78 0.79 0.85 0.81 

50-65 0.91 0.97 0.84 0.84 0.83 0.75 0.88 0.87 

>65 0.94 0.94 0.86 0.88 0.80 0.68 0.91 0.80 

Gender         

 female 0.94 0.90 0.84 0.84 0.78 0.83 0.88 0.82 

 male 0.93 0.95 0.81 0.89 0.80 0.67 0.87 0.80 

Education         

 ≤9 0.93 0.96 0.82 0.87 0.79 0.78 0.86 0.84 

 9-12 0.92 0.91 0.80 0.81 0.69 0.78 0.83 0.63 

 >12 0.87 0.90 0.77 0.85 0.79 0.73 0.88 0.84 

Income         

<NT$3,5000 0.95 0.95 0.85 0.87 0.82 0.81 0.89 0.82 

≥NT$3,5000 0.92 0.92 0.81 0.86 0.77 0.74 0.88 0.81 

Chronic disease         

 0 0.92 0.89 0.77 0.84 0.76 0.74 0.85 0.80 

 >0 0.95 0.96 0.90 0.87 0.82 0.74 0.94 0.83 

Having illness         

 0 0.92 0.92 0.76 0.85 0.76 0.71 0.88 0.80 

 >0 0.95 0.90 0.93 0.92 0.91 0.84 0.81 0.86 
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Table 9. The factorial structure and factor loadings of the SF-36 questionnaire in a Chinese general population, Taichung, Taiwan. 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 

Name of Factor Physical 

Functioning 

Mental Health 

and Vitality I 

Role-Physical General Health 

Perception 

Mental Health 

and Vitality II 

Role-Emotional Pain and Physical 

Functioning 

 PF2 (0.59) MH1 (0.76) RP1 (0.80) GH1 (0.46) VT1 (0.70) RE1 (0.81) PF1 (0.67) 

 PF3 (0.71) MH2 (0.63) RP2 (0.77) GH2 (0.77) VT2 (0.72) RE2 (0.82) PF2 (0.59) 

 PF4 (0.71) MH4 (0.71) RP3 (0.81) GH3 (0.75) MH3 (0.78) RE3 (0.74) BP1 (0.59) 

 PF5 (0.83) VT3 (0.82) RP4 (0.77) GH4 (0.67) MH5 (0.83)  BP2 (0.47) 

 PF6 (0.69) VT4 (0.69) 
 

GH5 (0.73)    

 PF7 (0.77)       

 PF8 (0.87)       

 PF9 (0.86)       

 PF10 (0.74)       

 SF1 (0.54)       

Eigenvalue 14.02 3.90 2.33 1.63 1.24 1.11 1.01 

Proportion of 

variance explained 

40.05% 11.14% 6.65% 4.67% 3.53% 3.16% 2.87% 

a. Items in bold belong to scale of vitality. 
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Table 10. Hypothesized associations between scales of the MOS 36-Item Short Form Health Survey (Chinese version) and postulated physical 

and mental components of health, compared to results of a factorial analysis in a Chinese general population, Taichung, Taiwan. 

 
Hypothesized Assoication ∞ 

 Factorial Analysis: 

Rotated principal components 

 Relative validity ƒ 

 
Physical  Mental  

 Correlations 

Physical 

With 

 Mental 
Variance 

explained 

 
Physical Mental 

Physical functioning + _  0.76 0.59 0.70  1.00 0.02 

Role-physical + _  0.85 0.65 0.64  0.89 0.05 

Bodily pain + _  0.76 0.65 0.66  0.87 0.08 

General health * *  0.73 0.84 0.68  0.36 0.52 

Vitality * * 
 

0.68 0.89 0.85  0.18 0.87 

Social functioning * +  0.75 0.70 0.71  0.83 0.18 

Role-emotional _ +  0.73 0.63 0.45  0.54 0.10 

Mental _ +  0.52 0.80 0.86  0.03 1.00 

∞ Same as in McHorney et al. [?]: + strong association (r ≥0.7), * moderate association (0.3<r<0.7), - week association (r≤ 0.3) 

ƒ Ratio of variance in principal component explained by a given scale to variance explained by best scale. 
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Table 11. Means (standard deviations) of the SF-36 scores for specific subgroups in a Chinese general population. 

Scale Physical 

Functioning 

Role-Physical Bodily Pain General Health 

Perception 

Vitality Social 

Functioning 

Role-Emotional Mental Health 

Age (in years)         

18-34 (n=154) 95.8 (11.7)* 92.0 (22.3)* 83.8 (13.9)* 72.8 (20.4)* 69.8 (15.3)* 91.6 (15.9)* 89.0 (28.0)† 72.4 (14.6) 

35-49 (n=144) 95.5 (11.3) 90.7 (26.4) 81.6 (15.4) 70.1 (19.9) 68.6 (16.0) 90.8 (15.8) 90.1 (26.3) 73.6 (14.9) 

50-65 (n=67) 85.8 (18.2) 81.0 (37.7) 74.6 (18.4) 63.0 (19.9) 66.3 (17.4) 87.3 (16.5) 92.5 (23.8) 72.1 (16.2) 

>65 (n=60) 66.2 (29.0) 70.4 (42.1) 67.6 (21.3) 47.9 (22.7) 54.3 (17.3) 75.6 (26.0) 78.9 (37.8) 69.7 (15.1) 

Gender         

 female (n = 195) 89.2 (20.1) 84.5 (31.9) 77.8 (18.3) 64.5 (21.2) 64.5 (16.0) 87.5 (21.0) 86.1 (31.2) 71.1 (14.9) 

 male  (n = 231) 90.6 (18.3) 88.6 (29.6) 80.5 (16.2) 68.7 (22.7) 68.5 (17.6) 89.1 (16.1) 90.5 (26.2) 73.5 (15.1) 

Education         

 ≤9   (n = 103) 84.8 (21.6)* 81.1 (37.1)† 75.5 (19.3)‡ 61.9 (22.1) ‡ 61.7 (17.1)* 84.6 (20.1) ‡ 86.7 (30.0) 70.1 (15.3) 

 9-12  (n = 71) 92.9 (15.4) 89.6 (27.1) 81.2 (14.5) 68.8 (18.9) 71.1 (13.8) 91.6 (15.2) 94.8 (19.4) 73.5 (11.3) 

 >12  (n = 220) 95.0 (11.4) 90.4 (25.8) 82.2 (14.6) 71.1 (20.6) 69.1 (16.1) 91.4 (14.7) 87.8 (29.6) 73.5 (15.9) 

Income         

<NT$3,5000 (n=125) 84.7 (24.2) ‡ 80.8 (36.6) † 77.1 (18.8) 60.3 (23.6)* 63.1 (18.2) ‡ 85.4 (21.0) 87.4 (30.2) 70.1 (15.4) 

≥NT$3,5000 (n=283) 92.1 (16.1) 88.9 (28.2) 79.9 (16.7) 69.4 (20.9) 67.8 (16.2) 89.5 (17.4) 88.8 (28.2) 73.1 (15.0) 

Chronic disease         

 No  (n = 373) 91.4 (17.2)* 89.4 (27.7)* 81.0 (14.9)* 68.3 (21.1)* 67.8 (16.1)* 89.9 (16.1)* 90.6 (26.2) ‡ 73.0 (14.8)* 

 Yes  (n = 53) 74.1 (30.4) 57.0 (44.1) 61.3 (26.2) 48.7 (26.1) 53.3 (20.2) 73.0 (29.1) 65.6 (41.0) 65.3 (16.2) 

Having illness         

 No  (n = 393) 92.1 (16.0) ‡ 90.7 (25.3)* 81.1 (14.6)* 70.0 (19.8)* 69.0 (15.2)* 90.8 (15.1) ‡ 90.6 (25.5) ‡ 73.5 (14.4) †

 Yes  (n = 32) 74.7 (30.1) 59.4 (47.1) 66.8 (26.5) 44.1 (24.1) 50.2 (19.4) 71.9 (28.7) 73.6 (42.0) 64.8 (17.3) 

* p<0.001; ‡ p<0.01; † p<0.05 
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Table 12. The Chinese-version short form 36 scores and their relative validity in 2 groups* of general population defined by whether 
having a chronic disease. 

Scale Mean score in group 1 Difference between group 1 
and group 2 

F-statistic Relative Validity 

Physical functioning 92.1 17.4 41.8 0.56 

Role-physical 90.7 31.3 54.1 0.72 

Bodily pain 81.1 14.3 34.4 0.46 

General health 70.0 25.9 75.0 1.00 

Vitality 69.0 18.8 65.9 0.88 

Social functioning 90.8 18.9 54.2 0.72 

Role-emotional 90.6 17.0 17.0 0.23 

Mental health 73.5 8.7 16.1 0.21 

* Group 1: no chronic disease; Group 2: having one or more chronic diseases 
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Table 13. Sample size for each subgroup among outpatients 

 n % 

Age   

18-34 140 49.3 

35-49 98 34.5 

>50 46 16.2 

Gender   

Male 133 47.0 

Female 150 53.0 

Educationa   

<9 33 14.3 

9-12 27 11.7 

>12 170 73.9 

Number of Life Eventa   

≤ 1 55 19.4 

2-5 125 44.2 

≥6 103 36.4 

Taking Medicinea   

No 143 50.9 

Yes 138 49.1 

Having Chronic Diseasesa   

No 163 58.2 

Yes 117 41.8 

aNumbers do not equal to 426 due to missing data. 
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Table 14. Item Frequency Distributions and Number and Percent Missing: A 

Outpatient Sample of Primary Care Setting. 

 Item Frequency Distribution  Missing 

Item 1 2 3 4 5 6  f % 

PF1 27 97 161 -b - -  3 1.0 

PF2 13 40 229 - - -  6 2.1 
PF3 4 41 240 - - -  3 1.0 

PF4 7 62 213 - - -  6 2.1 
PF5 3 20 261 - - -  4 1.4 

PF6 8 54 223 - - -  3 1.0 
PF7 5 44 237 - - -  2 0.7 
PF8 3 27 254 - - -  4 1.4 

PF9 1 15 266 - - -  6 2.1 
PF10 3 5 277 - - -  3 1.0 

RP1 79 205 - - - -  4 1.4 
RP2 87 197 - - - -  4 1.4 

RP3 68 214 - - - -  6 2.1 
RP4 74 209 - - - -  5 1.7 

BP1 99 57 85 32 11 2  2 0.7 
BP2 136 104 31 15 0 0  2 0.7 

GH1 2 37 70 121 56 -  2 0.7 
GH2 30 49 62 87 56 -  4 1.4 
GH3 47 115 74 41 5 -  6 2.1 

GH4 25 49 106 60 42 -  6 2.1 
GH5 22 95 98 54 13 -  6 2.1 

VT1 23 70 54 94 37 3  7 2.4 
VT2 23 50 72 86 50 3  4 1.4 

VT3 9 13 40 119 86 16  5 1.7 
VT4 16 21 56 144 44 4  3 1.0 

SF1 165 98 14 7 2 -  2 0.7 
SF2 5 19 101 110 51 -  2 0.7 

RE1 89 194 - - - -  5 1.7 

RE2 94 187 - - - -  7 2.4 
RE3 93 190 - - - -  5 1.7 

MH1 35 28 47 113 53 7  5 1.7 
MH2 8 11 26 93 118 26  6 2.1 

MH3 26 79 66 89 24 1  3 1.0 
MH4 7 10 33 114 101 20  3 1.0 

MH5 30 87 64 78 16 7  6 2.1 

TRAN 8 23 107 117 33 -  0 0.0 
aN=288. 
bResponses not possible 
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Table 15. Percent of patients for whom scale scores were computable. 

 PF RP BP GH VT SF RE MH 

Total 99.0 98.3 98.6 97.9 99.0 98.6 97.6 99.3 

Age (years)         

18-34 100.0 99.3 99.3 100.0 99.3 100.0 97.9 99.3 
35-49 96.9 95.9 96.9 93.9 98.0 95.9 95.9 99.0 

>50 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Gender         

Male 99.2 97.7 99.2 99.2 98.5 98.5 97.7 99.2 
Female 98.7 98.7 98.0 96.7 99.3 98.7 97.4 99.3 

Education         

<9 97.0 97.0 97.0 93.9 97.0 93.9 97.0 97.0 
9-12 96.3 100.0 100.0 96.3 100.0 100.0 100.0 100.0 

>12 99.4 97.7 98.8 98.2 99.4 99.4 97.1 100 

Number of Life Events        

≤ 1 100.0 100.0 98.2 98.2 100.0 98.2 98.2 100.0 

2-5 97.2 100.0 99.2 98.4 100.0 99.2 100.0 100.0 

≥6 98.2 95.1 98.1 97.1 97.1 98.1 94.2 98.1 

Taking Medicine        
No 99.3 99.3 98.6 97.9 98.6 98.6 97.9 99.3 

Yes 98.6 97.1 98.6 97.8 99.3 98.6 97.8 99.3 
Having Chronic Disease      

No 98.8 98.2 98.2 96.9 98.2 98.2 97.5 98.8 

Yes 99.1 98.3 99.1 99.1 98.3 99.1 97.4 99.1 
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Table 16. Description of 8 scales of the MOS 36-item Short Form Health Survey (Chinese version) submitted to a sample of 288 outpatients 
in primary care setting. 

 

 Physical 

functioning 

Role-physica

l 

Bodily pain General 

health 

Vitality Social 

functioning 

Role-emotio

nal 

Mental 

health 

Number of items 10 4 2 5 4 2 3 5 

Percentage 
non-respondents 

1.0 1.7 1.4 2.1 1.0 1.4 2.4 0.7 

Mean score 89.4 73.1 74.1 53.3 55.5 76.3 67.9 59.7 

Percentiles; 25th
 85 50 62 40 45 62.5 33.3 48 

Percentiles; 50th 95 100 74 55 55 75 100 60 

Percentiles; 75th 100 100 100 67 70 87.5 100 72 

Percentage at ceiling 49.8 59.5 31.8 0.4 0.7 15.7 57.0 0.4 

Percentage at floor 0 13.3 0 0 0.7 0.4 20.9 0.4 
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Table 17. Item means and standard deviations and correlationsa between SF-36 items 

and hypothesized scales in a sample of 288 outpatients in primary care setting. 

Item Mean SD PF RP BP GH VT SF RE MH TRAN

PF1 2.47 0.66 .63* .51 .33 .37 .29 .37 .31 .21 .20 

PF2 2.76 0.52 .64* .37 .30 .23 .21 .21 .21 .19 .17 
PF3 2.83 0.41 .61* .35 .30 .25 .19 .18 .23 .16 .18 
PF4 2.72 0.50 .67* .51 .33 .39 .25 .23 .29 .17 .11 

PF5 2.91 0.32 .57* .29 .13 .13 .10 .19 .17 .13 .08 
PF6 2.75 0.49 .51* .34 .32 .21 .22 .24 .22 .18 .07 

PF7 2.81 0.43 .63* .44 .21 .24 .28 .27 .36 .21 .09 
PF8 2.89 0.35 .64* .41 .21 .23 .23 .28 .30 .17 .08 

PF9 2.94 0.25 .59* .31 .14 .11 .12 .14 .22 .06 .01 
PF10 2.96 0.24 .39* .26 .04 .07 .12 .16 .22 .07 .01 

RP1 1.73 0.45 .38 .70* .34 .42 .33 .35 .41 .24 .29 
RP2 1.69 0.46 .42 .77* .36 .43 .39 .43 .51 .31 .20 

RP3 1.76 0.43 .46 .73* .35 .38 .31 .34 .40 .28 .17 
RP4 1.74 0.44 .56 .66* .41 .45 .44 .41 .45 .28 .28 

BP1 4.84 1.17 .30 .38 .79* .41 .31 .33 .24 .20 .29 

BP2 4.58 1.19 .41 .49 .79* .43 .41 .44 .36 .32 .32 

GH1 2.48 1.13 .25 .44 .34 .51* .45 .30 .27 .31 .28 

GH2 3.31 1.26 .23 .42 .42 .56* .40 .33 .30 .29 .15 
GH3 3.56 0.99 .21 .24 .21 .45* .33 .30 .24 .34 .12 

GH4 3.16 1.15 .27 .36 .27 .47* .37 .23 .24 .20 .44 
GH5 3.22 0.99 .31 .37 .37 .67* .49 .33 .31 .30 .28 

VT1 3.78 1.22 .21 .37 .32 .51 .67* .44 .40 .55 .28 
VT2 3.65 1.22 .22 .35 .28 .48 .60* .37 .41 .52 .22 
VT3 4.08 1.07 .34 .32 .23 .32 .55* .39 .36 .58 .30 

VT4 3.66 1.05 .30 .35 .29 .43 .61* .51 .44 .56 .34 

SF1 4.46 0.76 .27 .39 .33 .32 .43 .44* .52 .43 .27 

SF2 3.64 0.91 .29 .38 .34 .37 .45 .44* .45 .41 .19 

RE1 1.69 0.46 .29 .50 .25 .33 .43 .48 .78* .40 .23 

RE2 1.67 0.47 .28 .46 .23 .34 .44 .48 .75* .39 .18 
RE3 1.67 0.47 .36 .41 .33 .31 .45 .53 .68* .42 .24 

MH1 3.49 1.31 .19 .19 .15 .22 .25 .20 .18 .27* .13 
MH2 4.35 1.08 .20 .25 .06 .20 .49 .39 .37 .60* .22 

MH3 3.97 1.15 .13 .29 .24 .31 .55 .43 .43 .44* .13 
MH4 4.23 1.03 .18 .22 .16 .26 .54 .43 .34 .60* .30 
MH5 4.06 1.21 .11 .23 .20 .29 .59 .37 .32 .50* .11 

TRAN 3.50 0.9 .17 .28 .40 .35 .34 .27 .24 .25 - 

a: corrected for overlap 
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Table 18. Scaling properties of the 8 scales of the SF-36 in a an outpatient sample of a primary care setting. 

Scale Items’ standard 

deviation 

(range) 

Correlations of 

items with own 

scale (range) 

Correlations of 

items with other 

scales (range) 

Convergent 

validity
a 

Discriminant 

validityb 

Physical Functioning 0.24~0.66 0.39~0.67 0.11~0.56 9/10 (90%) 80/80 (100%) 

Role-Physical 0.43~0.46 0.66~0.77 0.19~0.51 4/4 (100%) 32/32 (100%) 

Bodily Pain 1.17~1.19 0.79 0.04~0.42 2/2 (100%) 16/16 (100%) 

General Perception of Health 0.99~1.26 0.45~0.67 0.07~0.51 5/5 (100%) 40/40 (100%) 

Vitality 1.05~1.22 0.55~0.67 0.10~0.59 4/4 (100%) 31/32 (96.9%)

Social Functioning 0.76~0.91 0.44 0.14~0.48 2/2 (100%) 11/16 (68.8%)

Role-Emotional 0.46~0.47 0.68~0.78 0.17~0.52 3/3 (100%) 24/24 (100%) 

Mental Health 1.03~1.31 0.27~0.60 0.06~0.58 4/5 (80%) 36/40 (90.0%)

a. Item correlations with own scale ≥0.40. 

b. Item correlations with own scale significantly greater than those with other scales. 



 52

Table 19. Estimates of internal consistency for the SF-36 questionnaire in an outpatient sample of a primary care setting. 

Scale Physical 

Functioning 

Role-Physical Bodily Pain General Health 

Perception 

Vitality Social 

Functioning 

Role-Emotional Mental Health

Overall 0.86 0.87 0.61 0.76 0.80 0.89 0.85 0.72 

Age         

18-34 0.88 0.81 0.57 0.77 0.83 0.88 0.80 0.74 

35-49 0.80 0.89 0.61 0.74 0.78 0.86 0.88 0.71 

≥50 0.85 0.91 0.69 0.77 0.76 0.92 0.94 0.69 

Gender         

 female 0.85 0.83 0.62 0.78 0.82 0.89 0.84 0.78 

 male 0.86 0.88 0.59 0.73 0.78 0.88 0.85 0.65 

Education         

 ≤9 0.85 0.86 0.67 0.67 0.75 0.94 0.87 0.40 

 9-12 0.83 0.93 0.60 0.71 0.77 0.83 0.89 0.71 

 >12 0.85 0.83 0.58 0.77 0.84 0.89 0.84 0.79 

Number of Life Events        

≤ 1 0.89 0.86 0.32 0.78 0.67 0.85 0.85 0.47 

2-5 0.85 0.90 0.68 0.74 0.78 0.88 0.84 0.74 

≥6 0.84 0.83 0.57 0.78 0.86 0.90 0.85 0.76 

Taking Medicine 
        

No 0.88 0.86 0.45 0.72 0.78 0.89 0.84 0.73 

Yes 0.84 0.86 0.68 0.72 0.81 0.88 0.87 0.69 

Having Chronic Disease        

No 0.88 0.86 0.54 0.75 0.78 0.88 0.85 0.73 

Yes 0.84 0.86 0.71 0.73 0.83 0.89 0.86 0.72 
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Table 20. The factorial structure and factor loadings of the SF-36 questionnaire in an outpatient sample of a primary care setting, Taichung, 

Taiwan. 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 

Name of Factor Physical 

Functioning I 

Mental Health

and Vitality I 

Physical 

Functioning II

Mental Health

and Vitality II 

Role-Emotional 

And Social 

Functioning 

Role-Physical General 

Perception of 

Health 

 Bodily Pain  

 PF1 (0.74) MH1 (0.58) PF5 (0.73) MH3 (0.73) RE1 (0.77) RP1 (0.75) GH1 (0.55) BP1 (0.87) 

 PF2 (0.78) MH2 (0.75) PF8 (0.64) MH5 (0.75) RE2 (0.75) RP2 (0.74) GH3 (0.67) BP2 (0.83) 

 PF3 (0.63) MH4 (0.78) PF9 (0.88) VT1 (0.71) RE3 (0.69) RP3 (0.70) GH4 (0.53)  

 PF4 (0.61) VT3 (0.76) PF10 (0.82) VT2 (0.78) SF1 (0.56) RP4 (0.54) GH5 (0.78)  

 PF7 (0.61) VT4 (0.69) 
 

     

Eigenvalue 10.61 3.78 2.29 1.69 1.45 1.38 1.16 1.12 

Proportion of 

variance explained 

30.30% 10.80% 6.55% 4.82% 4.14% 3.95% 3.32% 3.21% 
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Table 21. Hypothesized associations between scales of the MOS 36-Item Short Form Health Survey (Chinese version) and postulated physical 

and mental components of health, compared to results of a factorial analysis in an outpatient sample of a primary care setting. 

 
Hypothesized Assoication ∞ 

 Factorial Analysis: 

Rotated principal components 

 Relative validity ƒ 

 
Physical  Mental  

 Correlations 

Physical 

With 

 Mental 
Variance 

explained 

 
Physical Mental 

Physical functioning + _  0.68 0.49 0.62  1.00 0.02 

Role-physical + _  0.88 0.71 0.68  0.95 0.14 

Bodily pain + _  0.67 0.48 0.53  0.83 0.04 

General health * *  0.69 0.64 0.52  0.56 0.24 

Vitality * * 
 

0.63 0.82 0.76  0.10 0.89 

Social functioning * +  0.63 0.70 0.63  0.26 0.61 

Role-emotional _ +  0.69 0.84 0.56  0.21 0.57 

Mental _ +  0.49 0.74 0.78  0.01 1.00 

∞ Same as in McHorney et al. [?]: + strong association (r ≥0.7), * moderate association (0.3<r<0.7), - week association (r≤ 0.3) 

ƒ Ratio of variance in principal component explained by a given scale to variance explained by best scale. 
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Table 22. Means (standard deviations) of the SF-36 scores for specific subgroups in an outpatient sample of a primary care setting. 

Scale Physical 

Functioning 

Role-Physical Bodily Pain General Health 

Perception 

Vitality Social 

Functioning 

Role-Emotional Mental Health 

Age (in years)         

18-34 (n=140) 92.8 (14.3)* 79.3 (32.3) ‡ 76.8 (21.7) 55.2 (18.8) 55.2 (18.5) 75.1 (16.6) 65.2 (40.2) 59.7 (16.1) 

35-49 (n=98) 89.9 (13.5) 71.8 (39.0) 73.2 (21.1) 52.6 (19.7) 56.8 (17.1) 77.5 (17.6) 73.8 (40.0) 60.5 (15.8) 

≥50 (n=46) 79.1 (19.8) 58.2 (44.4) 69.6 (24.7) 50.3 (22.8) 54.0 (19.9) 76.9 (21.7) 67.4 (44.7) 58.8 (19.2) 

Gender         

 male  (n = 152) 92.7 (13.6) ‡ 79.6 (33.2) ‡ 74.5 (22.5) 57.5 (19.6) ‡ 57.8 (19.0) 77.2 (18.9) 76.7 (37.0) ‡ 61.4 (17.5) 

 female (n = 133) 86.3 (17.5) 67.2 (40.3) 73.9 (22.2) 49.7 (19.6) 53.3 (17.5) 75.4 (17.0) 60.8 (43.1) 58.2 (15.5) 

Education         

 ≤9   (n = 33) 78.9 (18.8) * 53.1 (41.5) ‡ 72.3 (25.4) 47.3 (20.4) 54.2 (21.5) 76.2 (20.5) 71.9 (40.7) 56.9 (15.8) 

 9-12  (n = 27) 86.3 (18.3) 70.4 (42.2) 71.6 (22.3) 52.8 (19.5) 55.7 (16.5) 72.7 (23.8) 66.7 (43.4) 62.2 (14.8) 

 >12  (n = 171) 92.7 (13.0) 78.0 (34.4) 75.7 (21.7) 55.2 (19.2) 55.6 (18.5) 76.0 (16.3) 67.3 (40.9) 60.2 (17.1) 

Number of Life Events         

≤ 1  (n=55) 85.9 (19.0) 75.0 (37.6) 76.3 (21.5) 52.7 (21.0) 60.3 (16.1)* 82.9 (32.9)* 83.3 (32.9)* 63.2 (14.2) ‡

2-5  (n=125) 90.8 (14.8) 74.4 (38.0) 76.5 (20.8) 55.8 (19.1) 57.8 (17.8) 78.3 (17.7) 73.3 (38.6) 61.6 (16.0) 

≥6  (n=103) 90.0 (14.9) 70.7 (37.0) 70.6 (23.5) 51.0 (20.0) 50.2 (18.9) 70.2 (17.8) 53.6 (43.7) 55.8 (17.5) 

Taking Medicine         

 No  (n = 143) 91.9 (15.3) ‡ 82.9 (32.3)* 77.9 (21.4) ‡ 61.3 (16.9)* 59.8 (16.0)* 78.7 (14.6) † 73.1 (38.5) 62.8 (15.5) ‡

 Yes  (n = 138) 86.9 (16.0) 63.1 (40.2) 70.8 (22.4) 45.5 (19.6) 51.4 (19.6) 73.6 (20.5) 63.7 (43.0) 57.0 (17.1) 

Having Chronic Disease         

 No  (n = 163) 91.1 (15.7) † 78.9 (34.4) ‡ 76.8 (21.7) † 57.5 (19.3)* 57.4 (17.4) † 76.5 (17.5) 69.8 (40.4) 60.8 (16.2) 

 Yes  (n = 117) 87.2 (15.8) 64.6 (40.3) 70.9 (22.1) 47.5 (18.9) 52.8 (19.3) 76.0 (18.4) 66.1 (42.1) 58.6 (16.9) 

* p<0.001; ‡ p<0.01; † p<0.05 
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Table 23. The Chinese-version short form 36 scores and their relative validity in 3 groups* of an outpatient sample of a primary care 
setting defined by their age. 

Scale Mean score in group 1 Difference between 
group 1 and group 2

Difference between 
group 1 and group 3

F-statistic Relative Validity

Physical functioning 92.8 2.9 13.7 14.18 1.00 

Role-physical 79.3 7.5 21.1 5.83 0.17 

Bodily pain 76.8 3.6 7.2 2.07 0.02 

General health 55.2 2.6 4.9 1.24 0.01 

Vitality 55.2 -1.6 1.2 0.42 0.00 

Social functioning 75.1 -2.4 -1.8 0.56 0.00 

Role-emotional 65.2 -8.6 -2.2 1.24 0.01 

Mental health 59.7 -0.8 0.9 0.17 0.00 

Group 1: 18-34 years old; Group 2: 35-49 years old; Group 3: ≥ 50 years old. 
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Table 24. The Chinese-version short form 36 scores and their relative validity in 3 groups* of an outpatient sample of a primary care 
setting defined by their number of life events. 

Scale Mean score in group 1 Difference between 
group 1 and group 2

Difference between 
group 1 and group 3

F-statistic Relative Validity

Physical functioning 85.90 -4.88 4.09 1.88 0.03 

Role-physical 75.00 -0.6 -4.34 0.35 0.00 

Bodily pain 76.33 -0.12 5.78 2.30 0.04 

General health 52.67 -3.17 -1.63 1.68 0.02 

Vitality 60.27 -2.43 10.07 7.43 0.41 

Social functioning 82.87 4.54 12.7 11.16 0.92 

Role-emotional 83.33 10.00 29.72 11.66 1.00 

Mental health 63.20 1.54 7.4 5.09 0.19 

Group 1: ≤ 1 life events; Group 2: 2-5 life events; Group 3: ≥6 life events 
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Table 25. The estimated parameters of sodiodemographic factors, chronic conditions and inpatient sample among a combined sample of 

outpatients and residents of Taichung, Taiwan. 

 Estimated Parameters (Standatd Error)  

Variable PF RP BP GH VT SF RE MH  

Intercept 90.9 (2.0)* 86.0 (4.3) * 80.2 (2.5)* 67.6 (2.7) * 62.9 (2.3) * 86.7 (2.4) * 88.8 (4.6) * 68.1 (2.1) *  

Age          

 Age1 0.8 (1.4) 0.1 (3.0) -1.5 (1.7) 0.1 (1.9) 1.6 (1.6) 1.7 (1.6) 2.6 (3.2) 2.3 (1.5)  

 Age2 -11.2 (1.8) * -8.2 (4.0) † -6.3 (2.3) ‡ -7.0 (2.5) ‡ -0.7 (2.1) 0.5 (2.2) 2.1 (4.3) 2.5 (2.0)  

Gender          

 Female 0.3 (1.2) 0.6 (2.6) 2.9 (1.5) 2.0 (1.6)  2.5 (1.4) -0.4 (1.4) -2.2 (2.7) 1.0 (1.3)  

Education         

 Edu1 3.34 (2.0) 5.7 (4.4) 1.1 (2.5) 2.8 (2.7) 6.4 (2.3) ‡ 3.9 (2.4) 3.9 (4.7) 4.4 (2.2) † 

 Edu2 5.8 (1.7) * 7.9 (3.7) † 2.4 (2.1) 4.1 (2.3) 4.8 (2.0) † 4.5 (2.0) † -0.2 (4.0) 4.1 (1.8) † 

Having chronic 

condition 

-3.9 (1.5) † -17.3 (3.4) * -8.4 (1.9) * -13.6 (2.1) * -9.2 (1.8) * -6.8 (1.8) * -8.1 (3.6) † -5.5 (1.7) * 

Outpatient -2.9 (1.3) † -10.8 (2.9) * -3.7 (1.7)�† -11.5 (1.8) * -9.6 (1.5) * -12.4 (1.6) * -17.5 (3.1) * -10.8 (1.4) * 

�
�  17.31% 12.28% 8.78% 21.16% 16.59% 16.80% 9.24% 15.28% 

* p<0.001; ‡ p<0.01; † p<0.05 
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Table 26. Estimates of internal consistency for the SF-36 questionnaire across different populations 

Author PF RP BP GH VT SF RE MH Sample 

Li et al. 0.93 0.93 0.84 0.86 0.79 0.76 0.88 0.81 Random Sample of Chinese Population, n=426 

Li et al. 0.86 0.87 0.61 0.76 0.80 0.89 0.85 0.72 Primary care sample, n=288 

McHorney, et al. 3 0.94 0.89 0.88 0.83 0.87 0.63 0.81 0.82 Random Sample of U.S. Population, n=1,692 

McHorney, et al. 9 0.93 0.84 0.82 0.78 0.87 0.85 0.83 0.90 Patients with Chronic Conditions, n=3,445 

Perneger, et al. 10 0.92 0.84 0.78 0.77 0.81 0.77 0.76 0.86 Random Sample of Managed Care Organization 
members, n=1,007 

Garratt, et al.
 11 0.92 0.89 0.86 0.83 0.86 0.80 0.86 0.86 Patients with Chronic Conditions and General 

Population Sample, n=1,310 and 542, respectively 

Sullivan, et al.
 12 0.91 0.88 0.93 0.84 0.85 0.83 0.79 0.87 A non-random sample of Sweden general 

population, n=8,930 

Brazier, et al.
 13 0.93 0.96 0.85 0.95 0.96 0.73 0.96 0.95 General Practice Patients, n=1,582 

Jenkinson, et al. 14 0.90 0.88 0.82 0.80 0.85 0.76 0.80 0.83 Random Sample of U.K. Population, n=13,042 

PF: Physical Functioning;  RP: Role Physical;  BP: Bodily Pain;  GH: General Health;  VT: Vitality;  SF: Social Functioning; 

Re: Role Emotional;  MH: Mental Health. 

Chinese population: A random sample of 426 subjects of the general population with their age ranged from 18 to 65. 

U.S.A population9: A sample of 3445 members of health maintenance organization with their age range from 18 to 75. 

Switzerland population10: A sample of 1007 members of a managed care organization with their age ranged from 18 to 44. 

Scotland population11: A sample of 542 subjects of the general population with their age ranged from 18 to 91. 

Sweden population12: A sample of 8930 subjects of the general population with their age ranged from 15 to 93. 
 

 


