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Construct Validities of the Quality of
Well-Being Scale and the MOS-HIV-34
Health Survey for HIV-infected Patients

TOM E. HUGHES, PhD, ROBERT M. KAPLAN, PhD,
STEPHEN JOEL COONS, PhD, JOLAINE R. DRAUGALIS, PhD,
JEFFREY A. JOHNSON, MSc, THOMAS L. PATTERSON, PhD

This research assessed the construct validities of two health-related quality-of-life in-
struments: the Quality of Well-Being Scale (QWB) and the Medical Outcomes Study
34-item HIV Health Survey (MOS-HIV-34). A sample of 100 adult male, HIV-infected
patients, across six HIV disease classifications, was used as subjects. Four convergent
validity measures of health-related quality of life were used: CD4 cell counts,
beta-2 microglobulin levels, disease classification, and age. All convergent validity
measures were significant for the QWB. Forty percent of the convergent validity com-
parisons with the MOS-HIV-34 were statistically significant. Because the two measures
provide different perspectives on health-related quality of life, both instruments appear
to be useful in measuring health-related quality of life in this patient population. Key
words: HIV; quality of life; quality of well-being scale; construct validity. (Med Decis
Making 1997;17:439-446)

Health-related quality-of-life assessment represents
a relatively recent advance in measuring the effec-
tiveness of medical interventions.’ -3 Traditionally,
the effectiveness of a medical intervention was as-
sessed using mortality data. However, many medical
treatments may have little effect on mortality, but
may affect health-related quality of life. While mor-
tality data are relatively easy to obtain, they tell us
little about wellness.4
The construct of health-related quality of life is

gradually becoming accepted as an important out-
come measure in assessing a medical intervention.

The measurement of health-related quality of life is
receiving more attention, particularly in the devel-
opment of instruments that are reliable and valid.

Assessing the validity of health-related quality-of-life
measures presents many difficulties, primarily be-
cause there is no well-defined criterion with which

measures can be compared.s When there is no

known &dquo;gold standard&dquo; a series of construct-vali-

dation exercises can serve as validation criteria. In

construct validation, the meaning of a measure
comes to be defined through its association with

other measures.6
Health-related quality of life is a multidimensional

construct.’ The dimensions of health-related quality
of life vary depending on the specific instrument
used, but in general they include dimensions that
assess physical, mental, and social functioning.
Health-related quality-of-life instruments are plenti-
ful. A recent review listed over 300 instruments. Re-
search is needed, however, to evaluate the reliability
and validity of these instruments. This paper pre-
sents data regarding the construct validities of two
instruments for measuring quality of life, the Quality
of Well-Being Scale (QWB) and the Medical Out-
comes Study 34-item HIV Health Survey (MOS-HIV-
34), in a specific patient population.
The two instruments had been used in measuring

health-related quality of life in HIV-infected patients
in previous research. Due to the lack of an accepted
criterion-related measure, the construct validities of

the two health-related quality-of-life instruments
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were assessed by evaluating hypothesized relation-
ships with clinical measurements.

Methods

STUDY SUBJECTS

The subjects were HIV-infected men enrolled at
the HIV Neurobehavioral Research Center (HNRC) in
San Diego, California. One hundred subjects partic-
ipated in the research. The 100 subjects were cate-
gorized into six groups according to their Centers
for Disease Control and Prevention classifications.

The subjects signed a consent form prior to partic-
ipation in the research. The University of Arizona
Health Sciences Center Human Subjects Committee
and the University of California at San Diego Human
Subjects Committee deemed this research exempt
from human-subjects review.

DATA COLLECTION

Data collection began on September 14, 1992, and
concluded on March 16, 1993. All of the data col-
lected for this research were gathered by research
assistants at the HNRC. Data collection occurred in

three steps. The first two steps took place on the
same day. Step 1 was an assessment of the subjects’
health-related quality of life using the QWB and the
MOS-HIV-34. Step 2 was measurement of the sub-
jects’ CD4 cell counts and beta-2 microglobulin lev-
els. Step 3 occurred on a different day, usually
within 10 days of steps 1 and 2. Step 3 involved ob-
taining demographic data from the subjects.
The time frame was a result of the scheduling pat-

tern of patients at the clinic where the research was
conducted. Patients would come in for laboratory
tests, then be scheduled for clinic visits, usually
within 10 days of the laboratory tests. On advice of
the people who operated the clinic, dividing the data
collection into two phases was the optimal approach
to data collection in their clinic.

HEALTH-RELATED QUALITY OF LIFE

At the time this study was conducted, the QWB
was available only as an interviewer-administered
questionnaire that takes approximately 10-15

minutes to complete. (Development of a self-admin-
istered version is nearing completion.) With the
QWB, functional status is assessed using three scales
representing related but distinct aspects of daily
functioning: mobility, physical activity, and social ac-
tivity.9 In addition, symptom/problem complexes
representing symptomatic complaints that might in-
hibit function and well-being are assessed. Using

empirically-derived general-population preference
weights, the three levels of functioning are inte-
grated with the symptom/problem complexes to

produce a single score or index that represents an
individual’s point-in-time health status or quality of
life. The number is on a scale that ranges from 0.0
to 1.0, representing death and perfect health, re-
spectively.
The QWB has been used in applied research to

measure health-related quality of life in various dis-
ease states. For example, the QWB was used to assess
the health status of patients with chronic obstructive
pulmonary disease (COPD)/° The outcome variables
included scores from the QWB; FEVi, the amount of
air a person can exhale in one second; and exercise
tolerance. The study found that the scores on the
QWB were correlated with FEV1 (r = 0.54, p < 0.001)
and exercise tolerance (r = 0.54, p < 0.05), support-
ing the convergent validity of the QWB.

Orenstein et al. used the QWB to assess health-
related quality of life of 44 patients with cystic fibro-
sis.&dquo; To test for convergent validity, measures of lung
function and exercise tolerance were assessed. The

study also found a significant correlation between the
V02 maximum, a measure of oxygen consumption,
and scores on the QWB (r = 0.58, p < 0.01).
The QWB was also used to evaluate health-related

quality of life in 303 rheumatoid-arthritis patients in
a double-blind drug study.1z The QWB was used to
assess functioning, along with three other measures,
and was found to be as sensitive as the other three

function measures in assessing patient responses to
either drug therapy or placebo. Other measures, in-
cluding clinical measures, pain measures, and

global impression measures, were found to corre-
late with the results of the QWB.
The QWB was used further to assess the health-

related quality of life in another sample of arthritis
patients. 13 Scores from the QWB were compared
with disease-specific measures of arthritic patients’
physical and social functioning, and a scale mea-
suring depression in patients. Even though the QWB
is a general health-related quality of life instrument,
it was found to be as sensitive to changes in arthritis
patients’ health status as were the disease-specific
measures.

The MOS-HIV-34 health survey represents one of
the first disease-specific health-related quality-of-life
instruments for use in an HIV-infected population.
Use of the MOS-HIV-30 was first reported by Wu and
colleagues in 1991.14 It was administered in a cross-
sectional study of HIV-infected patients. The instru-
ment was developed by modifying the MOS Short-
Form General Health Survey (MOS-SF), a 20-item

questionnaire that measures general health-related
quality of life via eight dimensions: overall health,
pain, physical functioning, role functioning, social
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functioning, mental health, quality of life, and health
transition. 15 The MOS-SF was modified to include
three additional dimensions that would be relevant to
HIV-infection: energy/fatigue, cognitive function, and
health distress. Of the 20 original items in the MOS-
SF, 13 were used in the MOS-HIV, with an additional
17 items added to cover the three new dimensions.
The MOS-SF was used in a cross-sectional study

among 520 subjects in various phases of HIV infec-
tion.16 The study found that MOS-SF scores were
correlated with the clinical status of patients, as
measured by numbers and frequencies of symp-
toms experienced by the subjects.
A recent study using the MOS-HIV-30 assessed the

reliability and validity of its results in 107 subjects
with AIDS-related complex (ARC) or acquired im-
munodeficiency syndrome (AIDS).14 Internal consis-
tency was assessed by calculating a Cronbach’s al-
pha for scores from each of the 11 dimensions. Five
dimensions had coefficients of 0.78 or greater, while
role function equaled 0.50. Validity of the quality-of-
life measurement was supported by success in dif-
ferentiating between the two groups by finding a sig-
nificant difference in seven of the 11 scales between

subjects experiencing three or fewer symptoms and
the group experiencing more than three symptoms.
As noted above, the MOS-HIV-30 was originally

composed of 30 items; however, the instrument used
in this research included four additional items. This
revised instrument is referred to as the MOS-HIV-34.

The additional four items were added to the overall
health dimension, previously measured by one item.

CONVERGENT VALIDITY

This research used four convergent validity mea-
sures. The first was the CD4 cell count. CD4 counts

measure the circulating T-helper cells, components
of the blood that act to prevent infection. CD4 levels
correlate positively with the clinical states of HIV-
infected patients and are used as a clinical marker
to monitor the course of the illness and determine

therapy.17 The second convergent validity measure
was the beta-2 microglobulin level. In prior re-

search, beta-2 microglobulin levels were negatively
correlated with the clinical states of HIV-infected pa-
tients.18 The third convergent validity measure was
subject age. Wachtel et al. found a significant differ-
ence in health-related quality-of-life scores of HIV-
infected subjects based on age.16 Older patients were
found to have lower health-related quality of life
compared with younger subjects. Kaplan et al., us-
ing a cross-sectional sample of subjects from a com-
munity population, also found a significant negative
correlation between age and the scores on the

QWB.*’ The fourth convergent validity measure was
the HIV disease classification of the subject. Ragsdale

and Morrow found that subjects with more ad-
vanced classifications of HIV infection had lower

health-related quality of life.19

STATISTICAL ANALYSIS

Health-related quality-of-life scores on the QWB
and the 11 dimensions of the MOS-HIV-34 were cor-

related with the continuous convergent validity mea-
sures (i.e., CD4 level, beta-2 microglobulin level, and
age) using Pearson product-moment correlations.
In addition, the patients were divided into quartiles
based on their scores for these three convergent va-

lidity measures. Mean health-related quality-of-life
scores of patients in the top quartile were then com-
pared with the mean scores of those in the bottom
quartile, using t tests. Finally, one-way analysis of
variance (ANOVA) was used to compare patient’s
health-related quality-of-life scores on the two in-
struments based on disease classification.

In summary, seven convergent validity compari-
sons were made for both instruments: 1) age was
correlated with health-related quality-of-life score; 2)
health-related quality-of-life scores of patients in the
top and bottom quartiles for age were compared; 3)
CD4 levels were correlated with health-related qual-
ity-of-life scores; 4) health-related quality-of-life
scores for patients in the top and bottom quartiles
for CD4 counts were compared; 5) beta-2 micro-

globulin level was correlated with health-related

quality-of-life score; 6) health-related quality-of-life
scores for patients in the top and bottom quartiles
for beta-2 microglobulin were compared; and 7)
health-related quality-of-life scores for different dis-
ease-state classifications were compared.
An a priori level of significance of 0.05 was used

in all analyses. It was decided that if more than 50%
of the dimensions of the MOS-HIV-34 were signifi-
cant in relationship to the convergent validity mea-
sures, this would be considered supportive evidence
for convergent validity. While there is no theoretical
basis for the use of 50% as the hurdle for signifi-
cance, from a commonsense perspective, using a
very high level, e.g., 90%, would be too extreme, and
using a very low level, e.g., 20%, would be too low.
The selection of 50% as a hurdle for significance
seemed reasonable; in addition, the data needed for
the reader to evaluate the results with the hurdle at
a lower or higher level are available.

Results

DEMOGRAPHICS

A total of 100 subjects were recruited for this re-
search. All subjects were male patients infected with
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Table 1 * HIV-infection Classifications of 96 Subjects

HIV. The majority (85%) of the subjects were white.
The mean age of the subjects was 35.3 years, with a
range of 23 to 56 years. Table 1 shows the distri-
bution of subjects in the HIV classification; disease
classifications were not available for four subjects.

Table 2 * Total Household Incomes for 90 Subjects

Sixty percent of the subjects worked for pay. The
subjects worked an average of 36.4 hours a week,
with a range of 5 to 65 hours a week. The subjects
who worked were paid an average of $22,700 a year,
with a range of $1,300 to $80,000 a year. Table 2
shows the subjects’ total household incomes; data
were not available for ten subjects. More than half
of the subjects earned between $10,000 and $30,000.
Seventy-nine percent of the subjects were covered
by either private or public health insurance. The
majority (85%) of subjects indicated some post-sec-
ondary education. The mean CD4 count for the sub-
jects was 403 cells/mm3 (range 8-1,016 cells/mm3).
The mean beta-2 microglobulin level was 2.8 mg/L
(range: 0.9-5.9 mg/L).

HEALTH-RELATED QUALITY-OF-LIFE INSTRUMENT

SCORES

The mean score (95% confidence limits) on the

QWB was 0.712 (0.689, 0.734). The mean scores for
the 11 dimensions of the MOS-HIV-34 ranged from
59.3 for Health Transition to 84.8 for Cognitive Func-
tion (table 3).
The internal consistency of the MOS-HIV-34 was

evaluated for this sample of HIV-infected men. The

acceptable level of reliability varies depending on
the purpose of the instrument. For group compar-
isons, the minimum acceptable level of reliability is
generally considered to be lower than that for com-
parisons among or between individuals.&dquo; The pur-
pose of this research was to compare groups.
Helmstadter considers reliability of more than 0.50
adequate for group comparisons.&dquo;

Table 3 * MOS-HIV-34 Dimension Mean Scores and 95%
Confidence Limits

The mean reliability, as measured by internal con-
sistency, of the dimensions of the MOS-HIV-34 in
this research was 0.69. The internal consistency of
four of the 11 dimensions of the MOS-HIV-34 could

not be assessed because they each consisted of only
one item. The coefficients for the remaining seven
dimensions, with more than one item, were all

greater than 0.50, thus meeting the minimum level
of reliability as determined by Helmstadter&dquo; (table
4). The reliability of the QWB was not assessed in
this research, as it was administered only one time
and hence only one score is available.
Pearson product-moment correlations were cal-

culated between QWB scores and scores on the
MOS-HIV-34 dimensions. The scores on the MOS-

HIV-34 dimensions and the scores on the QWB, with

Table 4 * Cronbach’s Alphas for the MOS-HIV-34
Dimensions, 100 Subjects
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Table 5 * Correlation among MOS-HIV-34 Dimensions and
Scores on the Quality of Well-Being Scale

the exception of the Health Transition dimension,
were significantly positively correlated (table 5). This
result would be expected since the two instruments
are purported to measure the same construct.

CONVERGENT VALIDITY

Quality of Well-Being Scale. Scores on the QWB
were significantly correlated with CD4 counts (r =
0.41; p = 0.001). An unpaired t test was used to com-
pare the QWB scores of subjects with CD4 counts in
the first quartile (i.e., subjects with lowest CD4
counts) and the fourth quartile. The QWB scores of
the individuals in the first quartile (0.667 ± 0.2) were
significantly lower than the QWB scores of those in
the fourth quartile (0.772 ± 0.2) (p = 0.0006).

Similar results were found for comparisons based
on beta-2 microglobulin levels. A significant negative
correlation was found between QWB score and
beta-2 microglobulin level (r = -0.40; p = 0.0002).
The mean QWB score for subjects in the first quar-
tile (0.789 ± 0.2) was significantly higher than the
mean QWB score for subjects in the fourth quartile
of beta-2 microglobulin levels (0.649 ± 0.2) (p =
0.0001).
When QWB scores were compared based on dis-

ease classifications, the subjects in class 3 (0.772 ±
0.018) had significantly higher scores than did the
subjects in classes 4a (0.623 ± 0.032), 4cl (0.653 ±
0.024), and 4d (0.590 ± 0.056).
There was a negative relationship between age

and scores on the QWB (r = -0.35; p < 0.0001),
indicating that older subjects had lower scores on
the QWB. A difference in mean QWB scores was
shown between subjects in the first and fourth age
quartiles (p = 0.004), with younger subjects having
significantly higher QWB scores than older subjects.
MOS-H7V-34 dimension scores. There was a sig-

nificant and positive relationship between seven of
the 11 dimensions and the CD4 counts (table 6). Two
of the 11 MOS-HIV-34 dimensions significantly cor-

Table 6 . Correlation among MOS-HIV-34 Dimension
Scores Based on CD4 Levels

Table 7 * Correlation among MOS-HIV-34 Dimensions and
Beta-2 Microglobulin Levels

related with beta-2 microglobulin levels (table 7).

The MOS-HIV-34 dimension scores were compared
between the first and fourth quartiles for CD4 levels
(table 8) and the beta-2 microglobulin levels (Table
9). Five of the 11 dimensions were significantly dif-
ferent between the upper and lower quartiles of the
distributions for CD4 levels and beta-2 microglobu-

Table 8 * Comparison of MOS-HIV-34 Dimension Scores
Based on CD4 Quartile One and CD4 Quartile
Four
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Table 9 * Comparison of MOS-HIV-34 Dimension Scores
Based on Beta-2 Quartile One and Beta-2
Quartile Four

lin levels. As the two tables show, the patients who
differed based on the biological markers of beta-2
microglobulin and CD4 cell counts differed signifi-
cantly in physical health, but not mental health.
When the scores for the different dimensions of

the MOS-HIV-34 were correlated with age, four of
the 11 dimensions significantly related to age (table
10). Younger subjects scored higher on Overall

Health (r = -0.21; p = 0.047), Physical Functioning
(r = -0.26; p = 0.01), and Role Function (r = -0.27;

p = 0.007), but lower on Health Transition (r = 0.21;
p = 0.043). When MOS-HIV-34 scores were com-

pared for subjects in the first and fourth quartiles,
mean dimension scores were significantly different
between young and old subjects in three dimen-
sions, Overall Health, Physical Function, and Role
Function. In all three dimensions, the younger quar-
tile had significantly higher scores.

Table 10 * Correlation among MOS-HIV-34 Dimensions

and Age

Mean scores on five of the 11 dimensions were

significantly different among subjects in the differ-

ent disease classifications, with subjects in disease
classes 4cl and 4d having the lowest scores on the
MOS-HIV-34 dimensions of Overall Health, Physical
Functioning, Role Function, Pain, and Energy/Fa-
tigue (table 11).

In summary, there were four convergent validity
measures used in this research: CD4 levels, beta-2

microglobulins, disease classification, and age. A to-
tal of seven comparisons were made among these
four convergent validity measures and the eleven
MOS-HIV-34 dimensions and the scores on the

QWB. All of the convergent validity measures with
the QWB were significant. On average, 40% of the
convergent validity comparisons with the MOS-HIV-
34 instrument were significant.

TBble 11 ~ Comparison of MOS-HIV-34 Dimensions by
Disease Classification

Discussion and Conclusions

In general, there is value in the use of both an
index, such as the QWB, and a profile, such as the
MOS-HIV-34. Index instruments present an aggre-
gated score, which can be helpful in deciding which
medical intervention is best overall. Profile instru-

ments present scores for individual dimensions, and
can be used to follow progress at the patient or

group level by following the changes in individual
dimension scores.22 The question remains, how-
ever, whether either of these instruments should

be used in assessing health-related quality of life of
HIV-infected patients. This decision should be based
on the reliability and validity of the two instru-

ments.

Construct validation seeks to explain why there
are changes in patients’ health-related quality of life.
In health-related quality-of-life research, construct
validity is supported by convergent and discriminant
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validity. Convergent validity is achieved by gathering
data from other sources that are in agreement with
the findings of health-related quality-of-life instru-
ments.

In this research, two health-related quality-of-life
instruments were compared with four convergent
validity measures: CD4 cell counts, beta-2 micro-
globulin levels, disease state, and age. When com-
paring QWB scores across the four convergent va-
lidity measures, using the various comparisons,
100% of the comparisons were statistically signifi-
cant. This finding supports the convergent validity
of the QWB.
The MOS-HIV-34 scores, when compared across

the same four convergent validity measures, were
significant in 40% of the cases. While evaluations for
two of the individual MOS-HIV-34 dimensions were

significant in all comparisons, two other dimensions
failed all comparisons. Does the 40% level of signif-
icant comparisons provide support for the conver-
gent validity of the MOS-HIV-34? There is no defin-
itive answer to this question, as convergent validity
is not a yes-or-no question. Convergent validity as-
sessment is a relative concept, not an absolute one,
and is established over a series of studies, using var-
ious convergent validity measures.
While sample size can turn practically insignifi-

cant differences into statistically significant differ-
ences, this study clearly did not utilize an over-
whelming sample size. The concern regarding the
practical significance of the findings is always im-
portant, independent of the p-value. The focus of
this research was to assist clinicians in assessing the
use of two instruments for measuring health-related
quality of life, based on convergent validity. The cri-
terion measures used to evaluate convergent validity
were carefully selected; the findings, in spite of po-
tential alpha slippage, provide clinicians with valu-
able and new information regarding the convergent
validity of the two instruments.

Additional support for the use of the QWB and the
MOS-HIV-34 in this patient population is provided in
a recent study by Copfer et al.Z3 In their sample of
HIV-infected patients, it appeared that the measure-
ment of disease-specific quality of life was highly re-
liable, with internal consistency coefficients ranging
from 0.85 to 0.95 for the 11 dimensions of the MOS-

HIV-34. These values are higher than the coefficients
presented in this report. As in our study, Copfer et
al. found that all 11 dimensions of the MOS-HIV-34

were significantly correlated with the QWB score.
Using a multiple regression model, it was demon-

strated that 80% of the variance in QWB scores was
accounted for by nine of the 11 dimensions of the
MOS-HIV-34. 23

Assessing convergent validity is a complex task,
and several factors may influence the results. The

first variable that affects convergent validity is the
comparison measures utilized. In this research,
there were four convergent validity measures: CD4
levels, beta-2 microglobulin levels, disease state, and
age. Individuals may challenge that any of these are
valid convergent validity criteria for health-related
quality of life. The measures do focus on quantitative
measures versus more qualitative measures.
There are other clinical indicators that may be

used as convergent variables. Among the potential
variables that could be used to evaluate the conver-

gent validity of the QWB and the MOS-HIV-34 are
magnetic resonance imaging (MRI) evaluations, neu-
rologists’ ratings of patients’ central and peripheral
neurologic dysfunctions, and psychological evalua-
tions from instruments such as the Profile of Mood

States (POMS). Research evaluating the convergent
validity of the MOS-HIV-34 with the above measures
would be valuable. Significant associations between
these measures and the QWB have recently been
published.’8 An additional measure that may prove
useful in assessing convergent validity in HIV disease
is viral load.

Based on the results presented herein, it may be

premature to conclude that the QWB has greater
convergent validity than the MOS-HIV-34 in HIV-in-
fected patients. As discussed earlier, general instru-
ments can be used across disease states and are

therefore useful in comparing health-related quality
of life in different disease states. Disease-specific in-
struments are useful only in assessing health-related
quality of life in a single disease state. A guideline in
measuring health-related quality of life is to use a

general instrument for comparison across disease
states and a disease-specific instrument for more
sensitive measurement within a disease state.’’’ How-
ever, Kaplan and colleagues, in research assessing
health-related quality of life in patients with arthritis,
found that this guideline does not always hold.25

Since this research was conducted, there has

been a shift in the composition of the cohort of HIV-
infected patients. This research was conducted in
gay men; it does not support the generalization to
other risk groups. No other published research has
evaluated this finding in other risk groups.

In summary, the results of this study provide sup-
port for both the QWB, a generic measure, and the
MOS-HIV-34, a disease-specific instrument, in the
measurement of health-related quality of life of HIV-
infected individuals. Because the two measures pro-
vide different perspectives on health-related quality
of life, both instruments appear to be useful in

measuring health-related quality of life in this pa-
tient population. Continuing evaluation of the

strengths and weaknesses of these health-related
quality-of-life instruments and methods of assessing
construct validity is warranted.
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