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0. Abstract 
 
Objective:  This report provides psychometric evidence for the comparability of the 
V/SF-36 and MOS SF-36 for potential use in future studies comparing outcomes in 
different healthcare systems. The two SF-36 questionnaires are distinctly different in 
terms of the role physical and role emotional scales and the component summaries.  The 
objective is to examine the reliability and discriminant validity of the V/SF-36 and MOS 
SF-36 versions on a scale by scale and summary level, for the physical and mental 
summaries.  
 
Methodology:  The sample consists of 4,528 persons who responded to both the 1999 
Large Health survey of Veteran Enrollees (VA Survey) and Cohort 2 (1999) of the Health 
Outcomes Survey (HOS). We also merged the clinical diagnoses using ICD-9CM codes 
from the VA data sets.  Of these 4,528 cases, SF-36 scores could be computed for 2,737 
(60%). Analysis involves assessment of reliability using Cronbach’s Alpha, multitrait 
scaling, and factor analysis using principal iterations and varimax rotation, and 
discriminant validity testing using a well-validated index of comorbidities.  
 
Results:  The V/SF-36 yielded consequential improvements over the MOS SF-36 in terms 
of Cronbach’s Alpha reliability for the role physical and role emotional scales, (0.96 
versus 0.91, and 0.95 versus 0.89, respectively). Improvements to the precision of the 
scales are particularly marked for the role physical and role emotional scales. The 
multitrait scaling analyses for these two role scales also demonstrated greater internal 
consistency at the item level for the V/SF-36 than the MOS SF-36. The factor analysis 
strongly suggested that the scales are comparable for the two versions. Both forms of the 
SF-36 demonstrated adequate discriminant validity using the number of medical and 
mental comorbidities derived from ICD-9 CM Codes from the VA. However the role 
physical and emotional scales from the V/SF-36 version demonstrated a lower floor and 
greater efficiencies than the MOS version, with the exception of the number of mental 
comorbidities for the role-emotional scale which were almost comparable (less than 5% 
difference in efficiency).  For the physical (PCS) and mental (MCS) summaries, we note 
a marked effect on the floor of the scale for the V version which is quite a bit lower for 
MCS and slightly lower for PCS when compared to the MOS version. We also report 
substantial gains in the efficiency of the V version for the MCS summary for the number 
of medical and mental comorbidities.  
Conclusions:  The V/SF-36 scales and component summaries are at least as reliable and 
valid as the MOS version, and in fact are improved for the role scales and summaries. 
The results strongly suggest that the V/SF-36 is suitable for comparisons at the scale level 
with the MOS version. The gains in the precision in the V/SF-36 for the two role scales 
are quite important and provide evidence for the use of the V/SF-36 in future applications 
for assessing outcomes of health care systems.  
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1. Overview and Objectives   
 
 

Part 1 of this report provided psychometric evidence at the item level for the 
comparability of the V/SF-36 and MOS SF-36. With this comparability established, we 
can conclude that the two versions can be used in future studies to compare outcomes 
between healthcare systems.  
 

The objectives of part 2 of this report are to: 
 
1. Examine the reliability and validity of the V/SF-36 and MOS SF-36 at the scale level 
using Cronbach’s Alpha Statistics, multitrait scaling and factor analysis.  
 
2. To examine the discriminant validity of the V/SF-36 and MOS SF-36 at the scale level 
using a measure of medical and mental comorbidities based on ICD-9 CM codes derived 
from VA administrative data.  
 

The results of this report (on the reliability and validity of the V/SF-36 and MOS 
SF-36 at the scale level) can be used to determine whether and how to use these two 
versions for future system (Medicare versus VA) comparison studies. 
 
2. Methods 
 
2.1 Samples 
 

This study uses data from the 1999 Large Health survey of Veteran Enrollees (VA 
Survey) (Perlin and Kazis et al. 2000) and Cohort 2 (1999) Health Outcomes Survey 
(NCQA 1998).  The details of these two surveys are described in Part 1 of this report. 
Cohort 2 was chosen as it is most proximal in time to the VA survey. The VA survey was 
conducted from July 1999 – January 2000 and the HOS survey was fielded in March of 
1999.      
 

Briefly, there are 248,484 respondents in HOS cohort 2, and 887,775 respondents 
to the VA survey. After merging the two surveys (HOS and VA), there were 4,528 
respondents who completed both the HOS and VA surveys. Of the 4,528 cases, 2,737 
(60%) had sufficient data to compute SF-36 scores for the HOS and VA. Thus, for these 
2,737 respondents, we computed both MOS SF-36 and V/SF-36 scale scores (for 8 
scales) and component summaries (for physical and mental health). 

 
Data for these respondents who were in both surveys then were merged with VA 

administrative data from the Outpatient (OPC) and Inpatient (PTF) files which include 
ICD-9 CM codes. These codes are fairly complete and provide diagnostic information for 
the three years prior to the VA survey (Perlin and Kazis et al. 2000). 
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2.2 SF-36  
 
The MOS SF-36 is well documented and described elsewhere. The V/SF-36 version has 
been previously documented as reliable and valid in ambulatory VA patient populations, 
and has been adopted by the VHA as one of the performance measures of functional 
status (Kazis et al. 1999, 2000, 2003).  It builds on the MOS SF-36 (Ware et al. 1992), 
and modifications include changes to the role items (role limitations due to physical and 
emotional problems). In particular, response choices that were originally dichotomous 
(yes/no) are now five-point ordinal choices ('no, none of the time' to 'yes all of the time').  
 
 Previous work has shown that these changes to the SF-36 increased the precision 
and discriminant validity of the role scales and physical and mental component 
summaries.  Like the MOS version of the SF-36, the V/SF-36 measures eight concepts of 
health: physical functioning (PF), role limitations due to physical problems (RP), bodily 
pain (BP), general health perceptions (GH), energy/vitality (VT), social functioning (SF), 
role limitations due to emotional problems (RE), and mental health (MH). The V version 
of the SF-36 also includes two items dealing with patient perceived changes in physical 
and mental health over the past year, while the MOS version includes one overall item 
dealing with changes in health. The transition items are not included in this analysis.  
Conversion formulas have been developed and validated for scoring the V version role 
scales so that scores are comparable to the MOS version (Kazis et al. 2003, in press).  
 

Items from each concept are summed and rescaled with a standard range from 0 to 
100, where 100 denotes the best health. These eight concepts have also been summarized 
into two summary scores: a physical component summary (PCS) and a mental component 
summary (MCS) (Ware et al. 1993, 1994). The summary scales are based upon the 
finding that more than 90% of the reliable variance in the eight SF-36 scales are 
explained by the physical and mental dimensions of health. The reliable variance is 
higher in the V version than the MOS version (Kazis et al. 1999).  As in the MOS version 
of the SF-36; the two component summary scales are each scored using weights derived 
from a national probability sample of the U.S. population. They are standardized to the 
U.S. population and norm-based so that the scores have a direct interpretation in relation 
to the distribution of scores in the U.S. population with a mean of 50 and a standard 
deviation of 10. Higher scores indicate better health.  Each summary is expressed as a T 
score, which facilitates comparisons between the VA patients and the general US 
population. For the V/SF-36 the PCS and MCS scores are computed and the two 
summaries make an important contrast between the physical and psychological health 
status of veteran users of the VHA. The calculation of the scales and VA norms have 
been published and  disseminated VA wide in each of five national survey reports from 
1996 to 2000, representing close to 2 million administrations of the Veterans SF-36 
(Kazis et al. 1997, 1998a, 1998b), (Perlin and Kazis 2000). 

 

The Veterans SF-36 has been previously validated in the Veterans Health Study 
(VHS), with Cronbach’s Alphas ranging from 0.93 to 0.78 for physical and social 
functioning, respectively (Kazis et al. 1998, 1999). Published work from the VHS has 
demonstrated the discriminant validity of the scales and component summaries. The 
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Veterans SF-36 scores are strongly correlated with sociodemographics and morbidities of 
the veteran users of the VHA system of care (Kazis et al. 1998, 1999). 
   
 
2.3 Psychometric Methods 
 
 Because the differences in the V/SF-36 and MOS SF-36 are in the role scales 
(role physical and role-emotional), we focus on these two scales and on the physical and 
mental summaries. However, for completeness, we also report on the results of the other 
6 scales in the tables. 
 
2.4 Cronbach’s Alpha Statistics 
 
Cronbach’s alpha for a given scale is a function of the number of items and their average 
intercorrelation. This statistic is a measure of the precision of the measure. We generated 
Cronbach’s Alpha statistics for each of the 8 scales of the V/SF-36 and MOS SF-36. We 
also report the reliability of the two component summaries PCS (physical summary) and 
MCS (mental summary). Because the component summaries are linear combinations of 
the eight scales, the reliability coefficient must take into account the reliability of each 
scale and the covariances among them using the internal consistency method (Ware et al. 
1994, page 5:2). The measurement variance is based on a fundamental theorem about 
variances:   
 
Variance (aX + bY) = a2 Var(X) + b2 Var(Y) + 2abCov(X,Y) 
 
Since the scales are statistically independent (from a measurement viewpoint), the 
Covariance term drops away, and we can simply add the variances of the scales, 
multiplied by the square of their weights. The variance of the scale is (1-alpha) (ordinary 
scale SD)2 and the weights are derived from the formulas for constructing PCS and MCS. 
 
 2.5 Multitrait Scaling 
 
 

Multi-trait scaling uses convergent and discriminant validity to test the 
performance of items in their hypothesized scales.  Item-scale correlations are the 
primary elements of multi-trait scaling (Hays et al. 1990).  First, item internal consistency 
is assessed by determining if each item in a scale is substantially linearly related to the 
total score computed from other items in that same scale.  Second, the item discriminant 
validity criterion is assessed by determining if each item has higher correlations with the 
scale it is hypothesized to belong to than with all other scales.  These two tests gauge the 
consistency of items in their scale and their divergence from other items in different 
scales. 
 
 Item internal consistency is supported if an item correlates substantially (r >0.40) 
with the scale it is hypothesized to represent.  To correct for overlap, the hypothesized 
item is deleted from the scale with which it is correlated.  Item discriminant validity 
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depends upon the magnitude of the correlation between an item and its scale relative to 
the correlation of that item with other scales.  If the hypothesized correlation is more than 
2 standard errors higher than the other correlations a "scaling success" is counted, if it is 
more than 2 standard errors lower a "definite scaling error” is counted, and if it is within 
2 standard errors of all correlations with other scales, it is considered a probable scaling 
error. 
 As already noted, to test for internal consistency, reliability coefficients 
(Cronbach's Alpha) will be computed for each of the scales, as well as the range of the 
correlations for both item internal consistency and item discriminant validity.  Thus we 
will also include for the item discriminant validity testing the number of successes, the 
number of failures, and the number of probable failures for each of the 8 scales of both 
the V/SF-36 and the MOS SF-36.   
  
2.6 Factor Analysis 
 
 Factor analysis is conducted for the eight scales for both the V/SF-36 and MOS 
SF-36, using principal iterations and varimax rotation. Eigenvalues are set to 1 prior to 
factor extraction. Both the variance explained by the rotated factor structure and 
communalities are reported for each. Comparisons are made between the V and MOS 
versions of the SF-36 based upon factor loadings, variance explained by the rotated factor 
structure, and communalities for the respective scales. 
  
2.7 Discriminant Validity Testing of Scales by Clinical Group Comparisons: 
 

 Discriminant validity testing of the V/SF-36 and MOS SF-36 scales was 
conducted by comparing scale score means and standard deviations across groups of 
patients defined of different levels of clinical severity (as defined by the number of 
comorbidities).  In this analysis, we assess the ability of the V/SF-36 and MOS SF-36 
scales and summary scores (physical and mental component summaries) to discriminate 
among the groups stratified by a comorbidity index. This index is based upon ICD-9 CM 
codes obtained from the VA data base. The medical comorbidity index is a sum of 
medical conditions and can range from 0 to 30, while the mental comorbidity index can 
range from 0 to 6. Both are simple sums of conditions based on ICD-9 diagnoses 
obtained from VA administrative data over the 3 years prior to the VA survey. This 
comorbidity index, with its medical and mental indices, have been validated previously in 
the Veterans Health Study (Selim et al. 2003).     

 
 Analytic methods for assessing discriminant validity include general linear model 
procedures (ordinary least square regression) with the F statistics and associated p-values 
reported for the V/SF-36 and MOS SF-36 by scale and physical and mental summaries. 
The F statistic is compared for the V and MOS SF-36 versions. The F statistic is based 
upon the interaction term of the survey (V/SF-36 versus MOS SF-36) by the number of 
medical or mental comorbidities. We view this as a measure of the difference between  
the two measures ability to discriminate across the summative levels of comorbidity. This 
is a direct comparison of the trends of the two versions. A significant F statistic may be 
driven by the range of the differences of the scale scores. 
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Efficiency of the V/SF-36 and MOS SF-36 versions for role limitations due to 

physical problems (RP) and role limitations due to emotional problems are given by the 
ratio of the F statistics for each using one way analysis of variance. The ratio is computed 
relative to the MOS version (V version result on the numerator and MOS version in the 
denominator). We conduct a similar test of efficiency of the two versions using the 
physical and mental summaries (PCS and MCS).  This approach for characterizing 
efficiency of the scales is well documented in the literature. We report on the differences 
in efficiency of RP, RE and PCS and MCS for the V and MOS versions of the SF-36.    
 
2.8 Other Analytic Considerations (precision & ceiling/floor effects):  
 

We also examined the range of mean scores across the levels of comorbidity, 
comparing scores between those with no comorbidities (minimal disease burden) and 
those with many comorbidities (great deal of disease burden), for the role scales and the 
physical and mental summary scores. Although we do not anticipate any differences 
between the other scales, we will examine them as well.  Any differences that we do find 
may be the result of differences in the nature of the administrations for the VA and HOS 
surveys.  We are particularly interested in identifying differences in floor and ceiling 
between the two versions, e.g., whether the V/SF-36 version has reduced floor effects 
compared to the MOS version for the role scales, as reported in previous work (Kazis et 
al. 2003). 

    
  
2.9 Other Method Issues 
 
 The following analysis and report of results are based upon 4,528 subjects who 
responded to both the 1999 HOS (Cohort 2) and to the 1999 VA survey. Of these 4,528, 
SF-36 scores were complete for 60% (N= 2,737). We were very conservative in our 
approach for dealing with missing values and used the 50% rule (i.e., if more than 50% of 
the items for a given scale or concept were missing, then we coded the scale as missing).  
More in- depth analyses using advanced imputation methodologies are planned for future 
work. 
 
 For the tests of Cronbach’s Alpha, multitrait scaling, factor analysis, we used the 
sample for whom we had complete data for both versions of the questionnaire (N=2737). 
For tests of discriminant validity where we examined the scale scores stratified by the 
number of comorbidities, we also based analysis on complete data for both questionnaire 
versions of the SF-36.  
 3. Results 
 
 Table 1 is the demographics of the sample. Over 90% were 65-99 years of age, 
81% were white, 9% black and 5% Hispanic. 98% were male and about 72% were 
married. On average, subjects had more than 2 medical comorbidities and about 0.2 
mental comorbidities. The demographic profile reflects for the most part the profile of 
veterans utilizing VA care. 
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Tables 2-4 give the Cronbach’s Alpha statistics for the V/SF-36 and the MOS SF-

36. For the V/SF-36, Cronbach’s Alpha ranged from 0.86 for general health to 0.96 for 
role-physical, and  for the MOS SF-36  from 0.85 (general health, social functioning and 
mental health) to 0.94 for physical functioning. No appreciable differences were found 
except for role physical and role emotional scales, where the V/SF-36 yielded 
consequential improvements over the MOS SF-36 (0.96 versus 0.91, for role physical  
and 0.95 versus 0.89 for role emotional, respectively). The correlations without overlap 
for the role-physical items ranged from 0.88 to 0.91 for the V/SF-36 and 0.76 to 0.82 for 
MOS SF-36. For the role-emotional items the correlations ranged from 0.91 to 0.94 for 
the V/SF-36, and 0.82 to 0.86 for MOS SF-36. The correlations without overlap were 
substantially higher for the V/SF-36 than the MOS SF-36 for these two scales indicating 
greater item convergent validity and  internal consistency at the item level for the V/SF-
36. This suggests that because of greater precision for the role items, the item-
correlations for each concept are higher for the V/SF-36 version.  

 
 
 
 
 
 
The Cronbach’s Alpha for the Physical (PCS) and Mental Summaries (MCS) for 

the V/SF-36 and MOS SF-36 are: 
 
 
 
 
  MOS SF-36  V/SF-36 
PCS  .946   .956 
 
MCS  .898   .946 
 
 
Results suggest improvement in precision for the MCS summary of about 5% and 

1% for the PCS summary. 
 
Tables 5 and 6 portray the results of the multitrait scaling. For each scale, the 

correlations of its hypothesized items are shown with all 8 scales, including the 
hypothesized scale (shown in bold, corrected for overlap) and for the remaining 7 scales. 
For the role physical scale, the V/SF-36 yielded item-scale correlations without overlap 
with the hypothesized scale that was higher than the correlations with other scales. In all 
cases, the correlations were more than 2 standard errors higher than the other 
correlations, indicating that all were scaling successes for that scale. Similarly, the MOS 
SF-36 yielded all scaling successes for the role physical scale items.  For the V/SF-36 and 
MOS SF-36, a similar pattern emerged for role emotional, with all scaling successes for 
both versions of the scale. Not surprisingly, the patterns of correlations in terms of 
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scaling successes were similar for the other 6 scales for the V/SF-36 and MOS SF-36.  
Almost all correlations in the two instruments reflect scaling successes at the item level 
for each scale.        
  

Table 7 reports the factor structures for the V/SF-36 and the MOS SF-36 for the 
total sample. Results indicate that the cumulative variance is about 3% higher for the 
V/SF-36 than the MOS version, 76% vs. 73%. This suggests greater explained variance, 
for the two factor model. This is because of greater precision in the V/SF-36 version.  
The pattern of the factor structures is similar for the two versions. Loadings indicate two 
factors, the first assessing  physical health, and the second mental health. Communality 
estimates range from 0.65 to 0.89 for V/SF-36 and 0.67 to 0.81 for the MOS SF-36. The 
role physical communality was substantially higher for the V version and almost 
comparable for the role emotional for both versions.  
 

Tables 8-16 gives the factor structures, separately by VA and HOS samples, for 
persons with specific chronic conditions (hypertension, low back pain, diabetes mellitus, 
chronic obstructive pulmonary disease, angina, congestive heart failure, heart attack, 
stroke, and depression). These conditions were chosen because of their prevalence in the 
VA and impact on health related quality of life. The factor structures reflect similar and 
almost comparable patterns of loadings for the two SF-36 versions. We do note that with 
the exception of diabetes and depression, all other conditions yielded slightly higher 
cumulative variance explained for the two factor structure for the V/SF-36 version than 
the MOS version. Diabetes and depression were comparable for the cumulative variance 
explained. Communality estimates were substantially higher for the role physical scale in 
the V version for all chronic conditions, while higher for role emotional for low back 
pain, angina, and depression. Higher estimates again reflect greater precision in terms of 
explained variability for that concept using a two factor solution.  

  
Tables 17- 26 are the discriminant validity tests for each SF-36 scale and for the 2 

summaries, comparing scale scores of the V and MOS versions among levels of physical 
and mental comorbidity. That is, for each SF-36 scale, means were estimated, separately 
for each version, HOS and VA, for varying levels of physical and mental comorbidity.  
Means are presented for 0 to 6 or more medical comorbidities and for 0 to 2 or more 
mental comorbidities (again derived from the ICD9-CM codes from the VA data sets).   

 
We first focus on the role scales and the physical and mental summaries as they 

are distinctly different for the two SF-36 versions. Table 18 is the result of the role 
physical scale.  The scores for the two versions indicate a significant monotonic 
relationship; those with zero comorbidity have the highest scores, while those with 6 or 
more comorbidities have the lowest scores. However, results indicate a much lower floor 
for the role-physical for the V/SF-36 than the MOS/SF-36 versions. The range of mean 
scores for the V version is from 47.05 for zero comorbidities to 17.62 for 6 or more 
comorbidities; and for the MOS version, the range of means is from 56.27 to 27.13. The 
floor of the V version is substantially lower than the MOS version. The ratio of the F 
statistics describing the monotonic trends is 11% more efficient for the V version using 
the number of medical comorbidities. For the number of mental comorbidities, role-
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physical scores indicate highly significant monotonic trends for the MOS and V versions.  
The range of mean scores for the V/SF-36 is from 36.54 to 22.82; and for the MOS/SF-36 
version is 45.95 to 32.82. The ratio of the F statistics is 31% more efficient for the V 
version using the number of mental comorbidities and the floor is substantially lower for 
the V version. As expected, the differences in the monotonic trends for the two versions 
of the role physical scale are not significant for the number of medical and mental 
comorbidities. This suggests comparability in terms of the overall metrics for the two 
versions. 

 
Table 23 shows the tests of discriminant validity for the role-emotional scale for 

the two versions. The range of levels for the role-emotional scale indicates a highly 
significant monotonic relationship for the number of medical and mental comorbidities 
for the V and MOS versions. For the number of medical co-morbidities, the scores for the 
V/SF-36 version range from 70.00 to 36.33 and for the MOS/SF-36 range from 73.76 to 
50.05. For the number of mental comorbidities, the V version ranges from 60.16 to 26.93 
and for the MOS version from 69.15 to 39.66. The floor for the V version as compared to 
the MOS version is substantially lower using the number of medical and mental 
comorbidities. We do note a significant F statistic for the difference between the V 
version and the MOS version for the number of medical comorbidities. This is likely the 
result of some differences in the linear trends at greater numbers of comorbidities. This 
may be partially due to smaller sample size groups and some imprecision in the estimates 
being compared at levels of four, five and six or more medical comorbidities. The 
differences in the monotonic trends of the two versions for the number of mental 
comorbidities are not significant. Importantly, as already noted the floor of the scale for 
six or more medical comorbidities is substantially lower for the V version than the MOS 
version. Of particular note the ratio of the F statistics describing the monotonic trends is 
54% more efficient for the V version compared with the MOS version for this scale using 
the number of diagnosed medical comorbidities and about 5% less efficient for the 
mental comorbidities. Perhaps the slightly lower efficiency of this scale is a function of 
under reporting of mental diagnoses and consequently less reliability in this diagnostic 
indicator of mental health problems using the ICD-9 CM codes.  

 
 

 Table 25 displays the results for the physical summary score (PCS). The V and 
MOS versions display a significant monotonic trend across the number of medical 
comorbidities and approaches or are significant for the number of mental comorbidities. 
The difference between the two versions is not significant for both the number of medical 
and mental comorbidities, suggesting that the overall monotonic trend is not significantly 
different between the two versions. The floor of the V version for both medical and 
mental comorbidities is lower than the MOS version, at 6 or more and 3 or more medical 
and mental comorbidities, respectively.  The relative efficiency of the MOS version is 
about 7% greater for the sum of the medical comorbidities than the V version, for the 
mental comorbidites it also favors the MOS version by about 56%. However, the fewer 
categories of the number of mental comorbidities, may not allow us to adequately 
discriminate the increase in precision of the V/SF-36 version. 
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Table 26 gives the discriminant validity of the mental summary scores using the 
MOS/SF-36 and the V/SF-36.  Both the MOS and V versions display significant 
monotonic trends for the number of medical and mental conditions. The floor of the V 
version is lower than the MOS version for the number of medical and mental 
comorbidities.  The difference between the two versions by level is significant for both 
the number of medical and mental comorbidities, suggesting differences in the monotonic 
relationship. The slopes between the two versions are different suggesting greater 
precision in the V version in terms of the ability to discriminate across the 7 levels. The V 
version is 44% more efficient for the medical comorbidities and about 11% more 
efficient for the mental comorbidities.    
 
Results for the other six scales are displayed in tables 17, 19-22, and 24. For comparisons 
between the two versions, we note that the differences in these scales are not in their 
content or response choices but possibly in time lag between the administrations as well 
as the order of administration..  Of note the monotonic trends for the MOS/SF-36 and 
V/SF-36 are significant for the two versions for the medical and mental comorbidities.  
4. Discussion and Conclusions 
 

Results indicate important improvements to the precision and reliability of the 
V/SF-36 for the role scales (physical and mental) of 5% and 6%, respectively. These 
scales have a much higher alpha because they use a 5-point response scale instead of a 2-
point response scale in the SF-36. The reliability of the physical and mental summaries 
also show an improvement of 1% and 5%, respectively. The item convergent validity was 
higher for the V version for the role physical and role emotional  items an indication of 
increased precision.  Multi-trait scaling suggested all scaling successes for the MOS and 
V versions.  Factor analysis yielded comparable two factor structures overall and for the 
most part by selected chronic conditions. The factor structure yielded overall variances 
for the two factor structure that were greater for the V version than the MOS version, 
reflecting the greater precision in the role scales. 

 
Discriminant validity of the role scales for the V version noted important 

increases to the efficiencies of the scale and also for PCS and MCS summaries. Further, 
the lowering of the floor was also marked for the scales and somewhat lower for the 
summaries. Interestingly, while there were no content changes to the stem or response 
choices of the items making up the six other scales, we note significant differences 
between the two versions for the number of medical comorbidities by the level of social 
functioning. We also note significant differences for the number of mental comorbidities  
by the level of mental functioning. Because the questionnaires were administered to the 
same subjects we suggest that there are several possible reasons for these differences. The 
first is the order of administration of the questionnaires. There is the possibility of a 
survey effect. While the MOS version was fielded first from Cohort 2, a fraction of 
patients returned the MOS questionnaire after they returned the VA questionnaire. Order 
of administration will be considered in future work. Related to this is the lag between the 
administrations of the V and MOS versions, which also will be considered. This 
contributed to different scores among the levels of comorbidities when comparing the 
two versions. Second, the veterans may have been sensitized to the VA questionnaire, 
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and potential concern over losing disability coverage may have driven the scores lower 
when compared to the HOS survey where that concern is not of much consequence 
(Medicare coverage is mandated, while VA coverage may be based upon service 
connected disability). Third, the mode of administration may also be a factor to consider. 
The VA survey involved mail out administrations (V version); however the HOS survey 
used a mixed approach, where a fraction of respondents were given a telephone 
administration as a second protocol to the non-responders of the mail out waves. As we 
have previously documented in the literature, there is a contextual effect related to mode 
of administration. Telephone administration yields higher scores than a mail out approach 
(Jones et al. 2000). Fourth, formatting differences between the two versions may have 
also influenced differences between results.  The questions in the V version make use of 
both vertical and horizontal lines to make responses to questions more easily identified. 
More space is also used between items and the response choices in the V version. 
Although discriminant validity appears to be improved for the mental health scale this is 
likely not a function of changes in the metric but perhaps a combination of the factors 
noted above.  

 
For the mental component summary (MCS), the highly significant finding of 

differences in the level of mental functioning by the number of medical conditions with 
improved efficiencies for the V/SF-36 version, is likely a consequence of improved 
precision to the role-emotional scale.  

 
The improvements in the precision of the role scales for the V version are clearly 

important. The comparability on the other measurement properties between the two 
versions for multi-trait scaling and scale level factor analysis suggests that for the most 
part the other 6 scales behave in fairly comparable ways. Future studies will control for 
the sequence of administration of the questionnaires and lag between them that could 
have affected the results. 

 
Future work will consider other measures of capturing the discriminant validity of 

the scales including measures of disease severity for specific chronic conditions, such as 
diabetes, chronic lung disease, osteoarthritis, chronic low back pain and major 
depression. Clinical measures available on patients through the VA data merge will be 
evaluated and used as external measures of validity in association with the V/SF-36 and 
MOS SF-36. We will also consider the change scores and two stage models of change for 
cohort 2 and compare the responsiveness to change of  the V/SF-36 with the MOS 
version.  

 
The V/SF-36 is an important assessment tool alternative to the MOS SF-36 given 

improvements to the precision of the V version for the role scales and the component 
summaries and comparability in terms of multitrait scaling and factor analysis. The 
results provide support for the greater reliability and validity of the V/SF-36 over the 
MOS SF-36 versions; they also provide evidence that the psychometric properties and 
measurement characteristics of the V/SF-36 are at least comparable to the MOS version, 
and in fact better for selected scales and component summaries. Thus, our results lend 
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support that the two versions of the SF-36 can both be used to conduct future system 
(Medicare versus VA) comparison studies.   
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Variable Mean S.D. Category Percent
Age              71.88 8.06
                        18-<50  2.21

50-<65 7.52
65-<99  90.27

Race White 80.89
Black  9.2

Hispanic 5.38
Other  4.52

Gender Male 98.45

Marital Status Married 71.67

Education < = 12 years 66.36

Medical Comorbidities (1-30) 2.4 2.77

Mental Comorbidities (1-6) 0.23 0.68

Table 1: Demographics

( N = 4528)



Scale Item ** Cronbach Alpha Alpha with item deleted Correlation with item deleted ***
Physical Functioning PF1 0.94 0.94 0.52

PF2 0.93 0.80
PF3 0.93 0.79
PF4 0.93 0.79
PF5 0.93 0.82
PF6 0.93 0.72
PF7 0.93 0.78
PF8 0.92 0.84
PF9 0.93 0.78
PF10 0.94 0.55

Role Physical rvrp1 0.96 0.95 0.88
rvrp2 0.95 0.89
rvrp3 0.94 0.91
rvrp4 0.94 0.91

Bodily Pain RBP1 0.92 0.85
RBP2 0.85

General Health RGH1 0.86 0.81 0.75
GH2 0.85 0.59
RGH3 0.81 0.72
GH4 0.86 0.55
RGH5 0.80 0.76

Vitality RVT1 0.88 0.84 0.75
RVT2 0.84 0.75
VT3 0.86 0.72
VT4 0.84 0.75

Social Functioning RSF1 0.88 0.78
SF2 0.78

Role Emotional rre1 0.95 0.92 0.90
rre2 0.91 0.91
rre3 0.94 0.86

Mental Health MH1 0.87 0.84 0.66
MH2 0.82 0.77
RMH3 0.84 0.67
MH4 0.83 0.72
RMH5 0.85 0.63

    ** Description of each item in Appendix
    *** Item to total correlation with item deleted from scale

              Table 2: Cronbach Alpha for VA (Survey 1999) - V/SF-36 *

( N = 2737 )

    * Sample is overlap of VA (Survey 1999) with Medicare HOS Database Cohort II



Scale Item ** Cronbach Alpha Alpha with item deleted Correlation with item deleted ***
Physical Functioning PF1 0.94 0.94 0.54

PF2 0.93 0.79
PF3 0.93 0.77
PF4 0.93 0.79
PF5 0.92 0.83
PF6 0.93 0.73
PF7 0.93 0.78
PF8 0.92 0.83
PF9 0.93 0.78
PF10 0.94 0.55

Role Physical RP1 0.91 0.90 0.76
RP2 0.88 0.80
RP3 0.88 0.81
RP4 0.88 0.82

Bodily Pain RBP1 0.91 0.83
RBP2 0.83

General Health RGH1 0.85 0.80 0.74
GH2 0.84 0.58
RGH3 0.81 0.70
GH4 0.85 0.55
RGH5 0.79 0.76

Vitality RVT1 0.87 0.84 0.71
RVT2 0.83 0.73
VT3 0.84 0.71
VT4 0.83 0.73

Social Functioning RSF1 0.85 0.74
SF2 0.74

Role Emotional RE1 0.89 0.83 0.78
RE2 0.82 0.80
RE3 0.86 0.75

Mental Health MH1 0.85 0.82 0.63
MH2 0.79 0.74
RMH3 0.83 0.61
MH4 0.80 0.71
RMH5 0.83 0.61

 ** Description of each item in Appendix
 *** Item to total correlation with item deleted from scale

       Table 3: Cronbach Alpha on HOS (Cohort II) - MOS SF-36 *

( N = 2737 )

 * Sample is overlap of VA (Survey 1999) with Medicare HOS Database Cohort II



Scale MOS/SF-36 V/SF-36
Physical Functioning 0.94 0.94

Role Physical 0.91 0.96

Bodily Pain 0.91 0.92

General Health 0.85 0.86

Vitality 0.87 0.88

Social Functioning 0.85 0.88

Role Emotional 0.89 0.95

Mental Health 0.85 0.87

( N = 2737 )

Table 4: Summary Of Cronbach Alpha Statistics by SF-36 Scales 
for MOS/SF-36 and V/SF-36 



Scale Item ** PF RP BP GH VT SF RE MH
Physical Functioning PF1 0.52 + 0.47 0.37 0.42 0.43 0.33 0.26 0.21

PF2 0.80 0.66 0.53 0.58 0.58 0.58 0.50 0.39
PF3 0.79 0.62 0.51 0.55 0.53 0.56 0.49 0.39
PF4 0.79 0.58 0.46 0.54 0.53 0.48 0.40 0.32
PF5 0.82 0.60 0.49 0.54 0.53 0.54 0.46 0.36
PF6 0.72 0.55 0.52 0.47 0.49 0.48 0.42 0.35
PF7 0.78 0.59 0.47 0.52 0.53 0.48 0.40 0.32
PF8 0.84 0.62 0.49 0.53 0.53 0.51 0.45 0.34
PF9 0.78 0.57 0.47 0.49 0.49 0.52 0.44 0.34
PF10 0.55 0.46 0.39 0.40 0.38 0.46 0.42 0.34

Role Physical rvrp1 0.68 0.88 + 0.61 0.63 0.65 0.67 0.66 0.44
rvrp2 0.66 0.89 0.60 0.63 0.66 0.65 0.65 0.43
rvrp3 0.69 0.91 0.61 0.63 0.67 0.66 0.65 0.43
rvrp4 0.69 0.91 0.63 0.65 0.68 0.68 0.66 0.45

Bodily Pain RBP1 0.54 0.58 0.85 + 0.57 0.57 0.59 0.49 0.47
RBP2 0.60 0.66 0.85 0.62 0.62 0.66 0.57 0.50

General Health RGH1 0.62 0.65 0.57 0.75 + 0.67 0.62 0.56 0.52
GH2 0.42 0.46 0.48 0.59 0.50 0.57 0.50 0.55
RGH3 0.53 0.56 0.49 0.72 0.58 0.54 0.46 0.44
GH4 0.40 0.42 0.40 0.55 0.48 0.44 0.37 0.39
RGH5 0.56 0.61 0.54 0.76 0.64 0.58 0.48 0.47

Vitality RVT1 0.60 0.67 0.57 0.67 0.75 + 0.62 0.54 0.53
RVT2 0.58 0.65 0.55 0.67 0.75 0.61 0.53 0.54
VT3 0.49 0.54 0.50 0.56 0.72 0.57 0.48 0.55
VT4 0.51 0.57 0.50 0.58 0.75 0.57 0.49 0.52

Social Functioning RSF1 0.61 0.70 0.64 0.66 0.66 0.78 + 0.70 0.62
SF2 0.57 0.64 0.59 0.64 0.64 0.78 0.63 0.63

Role Emotional rre1 0.50 0.66 0.52 0.56 0.57 0.68 0.90 + 0.62
rre2 0.53 0.68 0.54 0.57 0.58 0.67 0.91 0.60
rre3 0.49 0.64 0.51 0.54 0.54 0.66 0.86 0.59

Mental Health MH1 0.28 0.31 0.35 0.42 0.44 0.47 0.46 0.66 +
MH2 0.36 0.39 0.44 0.48 0.52 0.58 0.57 0.77
RMH3 0.41 0.44 0.45 0.54 0.56 0.57 0.54 0.67
MH4 0.34 0.37 0.40 0.46 0.52 0.55 0.54 0.72
RMH5 0.33 0.36 0.39 0.48 0.48 0.51 0.46 0.63

 ** Description of each item in Appendix
 + Correlations in bold are between items and hypothesized scale, with given item omitted.
     Remaining correlations not in bold are those of items from other scales with given scale.

    Table 5: Multitrait Scaling Results for VA item-scale correlations: 

 * Sample is overlap of VA (Survey 1999) with Medicare HOS Database Cohort II

( N = 2737 )
VA (Survey 1999) - V/SF36 *



Scale Item ** PF RP BP GH VT SF RE MH
Physical Functioning PF1 0.54 + 0.46 0.40 0.44 0.44 0.34 0.25 0.22

PF2 0.79 0.56 0.50 0.56 0.53 0.54 0.39 0.35
PF3 0.77 0.51 0.48 0.53 0.49 0.54 0.39 0.37
PF4 0.79 0.53 0.47 0.54 0.52 0.48 0.34 0.30
PF5 0.83 0.50 0.46 0.54 0.51 0.52 0.37 0.33
PF6 0.73 0.50 0.53 0.47 0.49 0.46 0.35 0.32
PF7 0.78 0.54 0.48 0.52 0.52 0.48 0.35 0.31
PF8 0.83 0.53 0.48 0.53 0.51 0.51 0.37 0.33
PF9 0.78 0.45 0.43 0.48 0.46 0.50 0.35 0.33
PF10 0.55 0.33 0.36 0.41 0.37 0.45 0.32 0.32

Role Physical RP1 0.52 0.76 + 0.53 0.52 0.52 0.56 0.53 0.38
RP2 0.53 0.80 0.54 0.54 0.56 0.53 0.51 0.37
RP3 0.58 0.81 0.55 0.55 0.55 0.54 0.50 0.37
RP4 0.57 0.82 0.56 0.56 0.58 0.57 0.51 0.39

Bodily Pain RBP1 0.53 0.55 0.83 + 0.56 0.56 0.54 0.40 0.46
RBP2 0.59 0.63 0.83 0.61 0.62 0.63 0.47 0.49

General Health RGH1 0.60 0.55 0.53 0.74 + 0.64 0.58 0.45 0.48
GH2 0.43 0.43 0.44 0.58 0.50 0.51 0.44 0.52
RGH3 0.52 0.48 0.48 0.70 0.59 0.52 0.38 0.46
GH4 0.39 0.39 0.39 0.55 0.47 0.42 0.31 0.38
RGH5 0.57 0.55 0.53 0.76 0.65 0.54 0.40 0.47

Vitality RVT1 0.53 0.54 0.52 0.62 0.71 + 0.55 0.40 0.46
RVT2 0.56 0.56 0.53 0.67 0.73 0.57 0.41 0.53
VT3 0.49 0.50 0.51 0.59 0.71 0.57 0.42 0.53
VT4 0.50 0.51 0.53 0.59 0.73 0.58 0.40 0.50

Social Functioning RSF1 0.57 0.60 0.57 0.61 0.61 0.74 + 0.58 0.59
SF2 0.57 0.56 0.57 0.61 0.64 0.74 0.55 0.63

Role Emotional RE1 0.40 0.51 0.41 0.46 0.44 0.56 0.78 + 0.56
RE2 0.40 0.55 0.43 0.47 0.44 0.55 0.80 0.53
RE3 0.38 0.49 0.39 0.43 0.41 0.53 0.75 0.51

Mental Health MH1 0.27 0.30 0.36 0.42 0.40 0.47 0.44 0.63 +
MH2 0.35 0.36 0.42 0.48 0.49 0.59 0.55 0.74
RMH3 0.34 0.38 0.44 0.50 0.52 0.50 0.44 0.61
MH4 0.33 0.33 0.38 0.46 0.49 0.54 0.51 0.71
RMH5 0.30 0.32 0.37 0.46 0.46 0.47 0.40 0.61

** Description of each item in Appendix
 + Correlations in bold are between items and hypothesized scale, with given item omitted.
     Remaining correlations not in bold are those of items from other scales with given scale.

    Table 6: Multitrait Scaling results for HOS Survey cohort II item-scale correlations: 

( N = 2737 )

 * Sample is overlap of VA (Survey 1999) with Medicare HOS Database Cohort II

VA (Survey 1999) - V/SF36 *



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 85.40 16.03 0.76 87.78 18.59 0.81
rp 75.05 34.63 0.68 83.58 34.63 0.82
bp 75.37 31.72 0.67 70.53 39.06 0.65
gh 72.92 43.66 0.72 66.70 51.78 0.71
vt 72.82 44.20 0.73 65.81 54.60 0.73
sf 59.29 62.95 0.75 59.02 65.93 0.78
re 28.80 80.32 0.73 45.94 70.92 0.71
mh 27.13 85.84 0.81 19.25 92.27 0.89
Eigenvalue 3.43 2.41 3.44 2.66
Proportion 42.89 30.13 43.01 33.28
Cumulative 42.89 73.02 43.01 76.29

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

Table 7:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
Total sample *

( N = 2737 )

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 85.72 15.32 0.76 86.95 18.91 0.79
rp 73.91 35.79 0.67 84.12 32.31 0.81
bp 74.70 33.41 0.67 70.95 37.38 0.64
gh 69.05 48.96 0.72 63.68 54.00 0.70
vt 69.47 48.80 0.72 65.56 54.52 0.73
sf 56.84 64.57 0.74 60.95 63.46 0.77
re 29.95 77.56 0.69 49.30 67.43 0.70
mh 24.39 86.95 0.82 18.20 93.13 0.90
Eigenvalue 3.27 2.52 3.45 2.59
Proportion 40.88 31.44 43.13 32.42
Cumulative 40.88 72.33 43.13 75.54

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

( N = 1529 )

Table 8:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
Hypertension*

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 82.87 25.31 0.75 88.51 17.78 0.81
rp 78.92 21.59 0.67 79.72 37.06 0.77
bp 79.16 36.75 0.76 73.05 43.36 0.72
gh 62.52 53.64 0.68 59.60 56.33 0.67
vt 66.79 48.13 0.68 62.08 55.33 0.69
sf 51.24 69.42 0.74 57.27 68.43 0.80
re 26.81 75.44 0.64 40.24 73.95 0.71
mh 23.98 88.40 0.84 18.66 91.57 0.87
Eigenvalue 3.17 2.60 3.22 2.83
Proportion 39.56 32.47 40.22 35.43
Cumulative 39.56 72.03 40.22 75.65

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

Table 9:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
Low Back Pain*

( N = 407)

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 83.34 14.16 0.71 86.60 15.77 0.77
rp 69.22 37.46 0.62 84.76 27.85 0.80
bp 76.80 28.73 0.67 66.01 38.10 0.58
gh 73.49 39.12 0.69 59.06 53.57 0.64
vt 76.49 38.94 0.74 61.04 53.80 0.66
sf 63.83 59.47 0.76 60.16 61.34 0.74
re 25.09 84.32 0.77 50.38 62.15 0.64
mh 30.67 82.47 0.77 13.53 93.65 0.90
Eigenvalue 3.45 2.29 3.26 2.46
Proportion 43.16 28.65 40.74 30.80
Cumulative 43.16 71.82 40.74 71.54

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

Table 10:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
Diabetes Mellitus*

( N = 668 )

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 86.27 12.86 0.76 16.45 88.38 0.81
rp 71.17 31.48 0.61 36.09 80.14 0.77
bp 72.32 35.12 0.65 58.17 50.54 0.59
gh 77.63 32.11 0.71 53.45 61.25 0.66
vt 75.27 34.49 0.69 55.80 60.48 0.68
sf 65.58 51.56 0.70 68.28 54.29 0.76
re 23.58 83.95 0.76 74.02 35.97 0.68
mh 32.24 81.44 0.77 89.93 14.37 0.83
Eigenvalue 3.53 2.09 2.92 2.86
Proportion 44.16 26.19 36.45 35.81
Cumulative 44.16 70.34 36.45 72.25

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

Table 11:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
Chronic Obstructive Pulmonary Disease (COPD)*

( N = 546 )

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 85.54 11.66 0.75 85.51 15.38 0.75
rp 67.68 34.56 0.58 78.43 31.21 0.71
bp 78.61 30.12 0.71 71.46 31.57 0.61
gh 65.90 52.24 0.71 69.29 39.45 0.64
vt 70.87 43.88 0.69 70.60 38.26 0.64
sf 61.13 58.06 0.71 56.36 65.63 0.75
re 24.64 81.49 0.72 38.76 77.16 0.75
mh 25.79 83.40 0.76 18.95 90.59 0.86
Eigenvalue 3.25 2.39 3.34 2.37
Proportion 40.57 29.82 41.74 29.62
Cumulative 40.57 70.39 41.74 71.36

**  Boxes are for larger loadings and indicate scales that explain a factor. 

VA (Survey 1999) - V/SF36

Table 12:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 

( N = 246 )

*   With principal iterations and varimax rotation

HOS (Cohort II) - MOS SF36

 Angina*



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 85.12 12.21 0.74 84.17 21.59 0.76
rp 75.67 28.08 0.65 88.39 20.44 0.82
bp 73.06 38.67 0.68 57.85 53.44 0.62
gh 67.43 46.60 0.67 62.33 59.05 0.74
vt 75.68 41.14 0.74 68.30 46.72 0.68
sf 60.57 60.46 0.73 60.43 63.37 0.77
re 19.03 83.89 0.74 57.57 52.92 0.61
mh 34.75 81.02 0.78 14.36 94.04 0.90
Eigenvalue 3.38 2.36 3.40 2.51
Proportion 42.28 29.44 42.46 31.34
Cumulative 42.28 71.72 42.46 73.79

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

Table 13:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
Congestive Heart Failure*

( N = 269 )

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 87.12 8.68 0.77 82.65 15.58 0.71
rp 57.26 47.65 0.55 82.89 27.18 0.76
bp 76.53 23.46 0.64 57.47 50.23 0.58
gh 65.64 52.92 0.71 60.20 51.70 0.63
vt 64.78 50.18 0.67 72.97 43.75 0.72
sf 55.27 66.75 0.75 59.92 66.12 0.80
re 15.08 87.02 0.78 44.09 72.82 0.72
mh 24.33 83.63 0.76 13.56 91.97 0.86
Eigenvalue 2.91 2.72 3.17 2.62
Proportion 36.38 34.05 39.59 32.78
Cumulative 36.38 70.43 39.59 72.37

**  Boxes are for larger loadings and indicate scales that explain a factor. 
*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

Table 14:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 
 Heart Attack*

( N = 152 )

HOS (Cohort II) - MOS SF36



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 87.06 7.12 0.76 89.02 9.58 0.80
rp 62.87 47.10 0.62 75.60 36.86 0.71
bp 64.44 43.25 0.60 60.50 44.69 0.57
gh 69.05 47.43 0.70 55.20 54.91 0.61
vt 72.40 32.59 0.63 63.52 57.51 0.73
sf 55.06 57.61 0.64 58.59 64.39 0.76
re 16.57 88.35 0.81 43.87 68.56 0.66
mh 32.55 75.69 0.68 10.70 93.31 0.88
Eigenvalue 3.01 2.43 2.99 2.73
Proportion 37.58 30.38 37.32 34.15
Cumulative 37.58 67.96 37.32 71.47

**  Boxes are for larger loadings and indicate scales that explain a factor. 

VA (Survey 1999) - V/SF36

( N = 176 )

Table 15:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 

*   With principal iterations and varimax rotation

HOS (Cohort II) - MOS SF36

Stroke*



Scale Factor 1 Factor 2 Communality Factor 1 Factor 2 Communality
pf 90.20 14.52 0.83 86.23 19.94 0.78
rp 67.33 43.03 0.64 79.79 37.26 0.78
bp 74.92 40.55 0.73 77.68 30.79 0.70
gh 67.99 50.80 0.72 60.40 51.55 0.63
vt 61.61 58.97 0.73 40.53 73.11 0.70
sf 51.50 72.83 0.80 53.01 70.09 0.77
re 33.74 76.16 0.69 57.37 62.65 0.72
mh 20.04 89.66 0.84 15.14 92.93 0.89
Eigenvalue 3.09 2.89 3.15 2.82
Proportion 38.62 36.14 39.32 35.26
Cumulative 38.62 74.75 39.32 74.59

**  Boxes are for larger loadings and indicate scales that explain a factor. 

Table 16:  Factor Analysis for HOS MOS/SF-36 and VA (Survey 1999) V/SF-36: 

HOS (Cohort II) - MOS SF36

*   With principal iterations and varimax rotation

VA (Survey 1999) - V/SF36

 Depression*

( N = 290 )



MOS/SF-36 V/SF-36 MOS-VA @

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 66.18(27.83) 62.73(28.97) 3.45
1 64.50(28.48) 59.10(28.55) 5.40
2 59.36(29.44) 58.37(29.16) 0.99
3 55.45(29.01) 53.57(27.62) 1.88
4 51.11(29.71) 47.86(29.35) 3.25
5 46.70(27.88) 42.97(27.72) 3.73

6+ 42.40(28.63) 37.70(27.17) 4.70
F Statistic ** 183.10 195.84 0.18
p-value ** <0.0001 <0.0001 0.6740

Mental Comorbidities
0 57.48(29.79) 54.10(29.72) 3.38
1 49.89(29.20) 45.37(28.04) 4.52

2+ 45.62(29.78) 44.09(29.68) 1.53
F Statistic ** 21.33 15,37 0.98
p-value ** <0.0001 <0.0001 0.3215

 *Standard Deviation

 @ MOS/SF-36 score minus V/SF-36 score
 **F statistic and p-value are for testing a linear trend

Physical Functioning

(N=2122)

Table 17: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 56.27(44.41) 47.05(42.21) 9.22
1 53.61(43.51) 41.54(40.15) 12.07
2 48.92(43.72) 40.04(40.92) 8.88
3 42.81(43.99) 33.08(38.63) 9.73
4 36.85(41.49) 29.44(38.33) 7.41
5 34.23(41.20) 24.66(35.06) 9.57

6+ 27.13(37.85) 17.62(32.91) 9.51
F Statistic ** 120.64 133.53 0.25
p-value ** <0.0001 <0.0001 0.6159

Mental Comorbidities
0 45.95(43.75) 36.54(40.55) 9.41
1 32.96(41.98) 22.73(34.65) 10.23

2+ 32.82(40.98) 22.82(34.81) 10.00
F Statistic ** 12.27 16.03 0.03
p-value ** 0.0005 <0.0001 0.8567

 *    Standard Deviation

 @ MOS/SF-36 score minus V/SF-36 score
 **F statistic and p-value are for testing a linear trend

Role Physical

(N=2122)

Table 18: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 64.33(26.10) 62.19(26.51) 2.14
1 61.77(26.44) 57.31(25.89) 4.46
2 57.79(24.37) 55.92(26.76) 1.87
3 54.13(27.01) 50.78(26.50) 3.35
4 51.79(26.83) 49.44(27.73) 2.35
5 46.12(26.20) 42.92(24.46) 3.20

6+ 42.66(25.82) 38.98(25.69) 3.68
F Statistic ** 175.20 181.02 0.16
p-value ** <0.0001 <0.0001 0.6883

Mental Comorbidities
0 56.87(26.79) 53.77(27.34) 3.1
1 45.82(26.51) 44.43(25.65) 1.39

2+ 42.65(26.56) 38.92(25.98) 3.73
F Statistic ** 37.88 40.25 0.11
p-value ** <0.0001 <0.0001 0.7407

 *    Standard Deviation

 @ MOS/SF-36 score minus V/SF-36 score
 **F statistic and p-value are for testing a linear trend

Bodily Pain

(N=2122)

Table 19: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 63.08(21.60) 59.50(23.50) 3.58
1 59.38(22.76) 54.49(24.02) 4.89
2 56.03(23.42) 52.84(23.39) 3.19
3 54.63(23.29) 51.26(23.81) 1.79
4 51.74(22.66) 47.42(23.96) 4.32
5 46.53(22.21) 41.71(22.91) 4.82

6+ 41.23(22.83) 38.35(22.24) 2.88
F Statistic ** 201.76 185.40 0.05
p-value ** <0.0001 <0.0001 0.8282

Mental Comorbidities
0 55.72(23.49) 52.19(24.14) 3.53
1 45.52(22.51) 41.62(23.03) 3.90

2+ 42.14(23.80) 35.95(23.00) 6.19
F Statistic ** 45.08 61.53 3.58
p-value ** <0.0001 <0.0001 0.0584

 *    Standard Deviation

 @ MOS/SF-36 score minus V/SF-36 score
 **F statistic and p-value are for testing a linear trend

General Health

(N=2122)

Table 20: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 57.21(23.37) 53.91(24.03) 3.3
1 54.67(21.89) 49.40(25.02) 5.27
2 51.95(22.74) 49.82(23.63) 2.13
3 49.67(22.41) 46.83(23.91) 2.84
4 46.99(22.03) 42.11(24.02) 4.88
5 44.66(24.75) 39.96(24.66) 4.70

6+ 39.72(23.96) 35.29(23.41) 4.43
F Statistic ** 128.66 133.55 0.89
p-value ** <0.0001 <0.0001 0.3445

Mental Comorbidities
0 51.57(23.41) 47.86(24.73) 3.71
1 42.36(22.44) 38.61(22.45) 3.75

2+ 37.77(24.37) 32.29(23.55) 5.48
F Statistic ** 46.71 54.43 1.33
p-value ** <0.0001 <0.0001 0.2487

 *    Standard Deviation

@ MOS/SF-36 score minus V/SF-36 score

Table 21: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:

 **F statistic and p-value are for testing a linear trend

Vitality (Energy Fatigue)

(N=2122)



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 77.65(25.71) 74.67(27.91) 2.98
1 76.17(26.75) 71.04(29.46) 5.13
2 73.50(27.79) 68.54(30.33) 4.96
3 71.69(26.65) 64.90(30.79) 6.79
4 68.57(29.10) 59.36(30.54) 8.84
5 65.66(30.13) 57.73(31.97) 7.93

6+ 56.86(30.60) 50.24(30.87) 6.62
F Statistic ** 113.19 149.42 8.65
p-value ** <0.0001 <0.0001 0.0033++

Mental Comorbidities
0 73.18(27.68) 67.51(30.10) 5.67
1 60.35(29.26) 54.62(30.86) 5.73

2+ 49.40(30.52) 40.95(32.29) 8.45
F Statistic ** 96.46 102.85 1.82
p-value ** <0.0001 <0.0001 0.1779

 *    Standard Deviation

@ MOS/SF-36 score minus V/SF-36 score
++ significant at 0.01 level

 **F statistic and p-value are for testing a linear trend

Social Functioning

(N=2122)

Table 22: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 73.76(39.22) 70.00(47.32) 3.76
1 72.82(38.92) 66.43(46.21) 6.39
2 69.32(41.52) 61.67(48.87) 7.65
3 66.12(42.84) 56.08(49.43) 10.04
4 62.41(43.77) 48.14(47.63) 14.27
5 56.81(44.03) 45.86(48.16) 10.95

6+ 50.05(44.27) 36.33(46.73) 13.72
F Statistic ** 78.54 121.12 11.60
p-value ** <0.0001 <0.0001 0.0007+++

Mental Comorbidities
0 69.15(41.00) 60.16(48.87) 8.99
1 47.45(45.33) 39.84(45.02) 7.61

2+ 39.66(44.10) 26.93(42.65) 12.73
F Statistic ** 67.22 63.91 0.91
p-value ** <0.0001 <0.0001 0.3395

 *    Standard Deviation

@ MOS/SF-36 score minus V/SF-36 score
+++ Significant at 0.001 level. 

 **F statistic and p-value are for testing a linear trend

Role Emotional

(N=2122)

Table 23: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 77.32(18.28) 75.12(19.85) 2.2
1 74.48(19.92) 72.69(21.47) 1.79
2 73.14(20.89) 71.14(21.16) 2.00
3 73.06(18.97) 71.72(20.81) 1.34
4 70.10(20.75) 67.63(23.45) 2.47
5 68.74(19.75) 65.44(21.59) 3.30

6+ 63.58(23.48) 61.27(23.68) 2.31
F Statistic ** 84.83 85.71 0.64
p-value ** <0.0001 <0.0001 0.4248

Mental Comorbidities
0 74.75(18.68) 72.90(20.03) 1.85
1 61.17(22.13) 59.76(21.66) 1.41

2+ 49.81(26.00) 43.01(25.53) 6.80
F Statistic ** 216.93 166.66 12.80
p-value ** <0.0001 <0.0001 0.0004+++

 *    Standard Deviation

@ MOS/SF-36 score minus V/SF-36 score
+++ Significant at 0.001 level. 

 **F statistic and p-value are for testing a linear trend

Mental Health

(N=2122)

Table 24: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 41.48(11.60) 39.61(11.91) 1.87
1 40.46(11.83) 37.54(11.32) 2.92
2 38.41(11.42) 37.34(11.44) 1.07
3 36.56(11.59) 35.06(10.83) 1.50
4 35.01(11.42) 33.88(11.16) 1.13
5 32.99(11.13) 31.27(10.42) 1.72

6+ 31.31(10.81) 29.64(9.98) 1.67
F Statistic ** 208.27 194.73 1.55
p-value ** <0.0001 <0.0001 0.2129

Mental Comorbidities
0 37.40(12.10) 35.66(11.80) 1.74
1 34.73(11.14) 32.75(10.11) 1.98

2+ 34.90(10.91) 33.84(10.59) 1.06
F Statistic ** 5.86 3.31 0.95
p-value ** 0.0155 0.0689 0.3309

 *    Standard Deviation

@ MOS/SF-36 score minus V/SF-36 score
 **F statistic and p-value are for testing a linear trend

Physical Health Summary (PCS)

(N=2122)

Table 25: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



MOS/SF-36 V/SF-36 MOS-VA@

mean  (SD) * mean  (SD) *
Medical Comorbidities

0 51.81(10.41) 50.79(11.96) 1.02
1 50.86(11.16) 49.53(12.60) 1.33
2 50.29(11.08) 48.44(12.94) 1.85
3 50.15(10.50) 48.04(12.91) 2.11
4 48.96(11.94) 45.49(13.33) 3.47
5 48.06(11.41) 45.14(12.97) 2.92

6+ 45.04(12.55) 42.31(13.28) 2.73
F Statistic ** 66.21 95.66 11.82
p-value ** <0.0001 <0.0001 0.0006+++

Mental Comorbidities
0 50.96(10.46) 49.02(12.24) 1.94
1 43.64(12.30) 42.06(12.89) 1.58

2+ 38.31(13.76) 33.89(14.17) 4.42
F Statistic ** 180.69 198.14 8.70
p-value ** <0.0001 <0.0001 0.0032++

 *    Standard Deviation

@ MOS/SF-36 score minus V/SF-36 score
++ Significant at 0.01 level
+++ Significant at 0.001 level.

 **F statistic and p-value are for testing a linear trend

Mental Health Summary (MCS)

(N=2122)

Table 26: Discriminant Validity of MOS/SF-36 - HOS Survey Compared to V/SF-36 VA Survey:



phycomor s_n ms_n s_mean ms_mean s_std ms_std mencomor F PROB

0 411 411 62.73322 66.18005 28.96534 27.83375
1 309 309 59.10419 64.49626 28.55416 28.4875
2 333 333 58.37153 59.36168 29.16398 29.43987
3 276 276 53.57236 55.4539 27.62682 29.01335
4 239 239 47.85806 51.11344 29.34592 29.71492
5 186 186 42.96744 46.70027 27.72402 27.88703
6 368 368 37.70149 42.39734 27.17339 28.63408

1774 1774 54.09845 57.4776 29.71646 29.78862 0
203 203 45.37356 49.88574 28.04268 29.20348 1
145 145 44.08908 45.61782 29.68038 29.78175 2

0.453775 0.842716
0.21516 0.806421

0 411 411 47.04688 56.26521 42.21059 44.41483
1 309 309 41.54277 53.61381 40.15467 43.50877
2 333 333 40.03999 48.92392 40.92266 43.71819
3 276 276 33.07751 42.81401 38.62893 43.98912
4 239 239 29.43703 36.85495 38.32866 41.48531
5 186 186 24.65986 34.22939 35.0642 41.1994
6 368 368 17.61615 27.12862 32.90848 37.85216

1774 1774 36.53703 45.94607 40.55129 43.75307 0
203 203 22.73296 32.96388 34.65405 41.98149 1
145 145 22.82167 32.81609 34.81155 40.9807 2

0.164345 0.986122
0.022702 0.977554

0 411 411 62.19221 64.32603 26.50577 26.09665
1 309 309 57.31392 61.76699 25.88703 26.44482
2 333 333 55.92192 57.79279 26.75705 24.36882
3 276 276 50.77899 54.12681 26.49923 27.00603
4 239 239 49.43515 51.78661 27.72909 26.82907
5 186 186 42.91935 46.12366 24.46065 26.1974
6 368 368 38.9837 42.66304 25.69301 25.81733

1774 1774 53.77001 56.86528 27.34132 26.78608 0
203 203 44.4335 45.81773 25.64744 26.50894 1
145 145 38.92414 42.64828 25.97677 26.56139 2

0.206342 0.974943
0.214146 0.80724

0 411 411 59.50101 63.07563 23.49864 21.59543
1 309 309 54.49434 59.37783 24.01975 22.76302
2 333 333 52.84209 56.03078 23.38653 23.42452
3 276 276 51.26359 54.63315 23.80753 23.29032
4 239 239 47.41632 51.73989 23.96406 22.65628
5 186 186 41.70699 46.5345 22.91401 22.21411
6 368 368 38.34534 41.23098 22.24486 22.82514

1774 1774 52.18593 55.72271 24.13945 23.4913 0
203 203 41.62069 45.52094 23.02849 22.51435 1
145 145 35.9523 42.13966 23.00237 23.80496 2

0.176585 0.98324
0.421604 0.656021



0 411 411 53.91322 57.21411 24.02534 23.3723
1 309 309 49.40129 54.66559 25.02364 21.89308
2 333 333 49.81982 51.95195 23.63228 22.73716
3 276 276 46.82971 49.67391 23.90815 22.40703
4 239 239 42.11297 46.98745 24.02168 22.03023
5 186 186 39.96416 44.6595 24.66347 24.75351
6 368 368 35.29438 39.7192 23.41065 23.96472

1774 1774 47.86077 51.5746 24.72574 23.40904 0
203 203 38.61248 42.36453 22.44548 22.43663 1
145 145 32.28736 37.77011 23.54971 24.3727 2

0.377297 0.893863
0.184033 0.831915

0 411 411 74.66545 77.64599 27.91473 25.71081
1 309 309 71.0356 76.17314 29.46113 26.74774
2 333 333 68.54354 73.4985 30.33416 27.79208
3 276 276 64.90036 71.69384 30.79277 26.64681
4 239 239 59.36192 68.56695 30.54281 29.09817
5 186 186 57.72849 65.6586 31.96675 30.13376
6 368 368 50.23777 56.86141 30.87387 30.59859

1774 1774 67.50986 73.18207 30.09614 27.6839 0
203 203 54.61823 60.34483 30.86133 29.26182 1
145 145 40.94828 49.39655 32.29109 30.52389 2

0.76698 0.595833
0.304106 0.737798

0 411 411 70.0013 73.76318 47.32495 39.22079
1 309 309 66.43355 72.81553 46.20849 38.92427
2 333 333 61.67207 69.31932 48.86917 41.52148
3 276 276 56.07536 66.12319 49.42746 42.83757
4 239 239 48.13752 62.41283 47.63182 43.7695
5 186 186 45.85878 56.81004 48.15575 44.02678
6 368 368 36.32817 50.04529 46.73475 44.26715

1774 1774 60.15967 69.14694 48.87236 40.99852 0
203 203 39.83686 47.45484 45.01924 45.33014 1
145 145 26.93333 39.65517 42.65252 44.09887 2

1.234213 0.285239
0.292632 0.746311

0 411 411 75.11517 77.31873 19.8525 18.28101
1 309 309 72.68824 74.48112 21.47394 19.9189
2 333 333 71.13914 73.13714 21.15669 20.89233
3 276 276 71.71981 73.06401 20.81279 18.97376
4 239 239 67.62622 70.10181 23.44823 20.75483
5 186 186 65.43548 68.73656 21.5895 19.75281
6 368 368 61.27355 63.58152 23.68293 23.48282

1774 1774 72.90417 74.75197 20.02982 18.67752 0
203 203 59.75862 61.17406 21.65563 22.13135 1
145 145 43.0092 49.8069 25.52528 25.99714 2

0.095604 0.99682
2.10316 0.122197



0 411 411 39.60501 41.47784 11.90865 11.59643
1 309 309 37.53886 40.46068 11.32388 11.82743
2 333 333 37.33582 38.41222 11.43898 11.42176
3 276 276 35.06039 36.55606 10.82766 11.58814
4 239 239 33.88346 35.01179 11.15931 11.42251
5 186 186 31.27352 32.98512 10.42196 11.1323
6 368 368 29.64495 31.31427 9.983611 10.80947

1774 1774 35.65737 37.39875 11.79908 12.10124 0
203 203 32.7499 34.73381 10.10596 11.14282 1
145 145 33.83873 34.90232 10.58676 10.91027 2

0.456217 0.840973
0.140107 0.869269

0 411 411 50.79445 51.81492 11.96385 10.40539
1 309 309 49.53202 50.8611 12.59985 11.16408
2 333 333 48.43508 50.28894 12.93946 11.08315
3 276 276 48.04217 50.15326 12.91114 10.5041
4 239 239 45.49 48.96075 13.32904 11.93944
5 186 186 45.14029 48.05788 12.97159 11.41477
6 368 368 42.31354 45.0402 13.28198 12.55295

1774 1774 49.01832 50.95988 12.24221 10.45791 0
203 203 42.05841 43.63828 12.88729 12.29755 1
145 145 33.8873 38.30557 14.1749 13.7583 2

0.799667 0.570029
1.603236 0.201366
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