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ABSTRACT

Six scales were constructed from a 22-item adaptation of Dupuy’s
General Well-Being (GWB) questionnaire: Anxiety, Depression, Self-Control,
Positive Well-Being, General Health, and Vitality. Reliability and
validity were studied for 1209 enrollees (ages 14 to 75) in the Dayton,
Ohio site of the Health Insurance Study (HIS).

With some exceptions, multitrait scaling tests confirmed the dis-
criminant validity of items in relation to scales, and a factor amalysis
revealed no unhypothesized factors. Reliability findings were favorable
for each of the six scales, the HIS-GWB total scale score, and for an
index based on four scales that primarily tapped mental health. Relia~-
bility did not differ substantially across groups differing in education.

Associations among the six HIS-GWB scales and 22 other health status
and health-related variables (e.g., chronic functional limitations, chronic
diseases, physical abilities, general health perceptions, work adjust-
ment, life stress, health habits, patient satisfaction) were factor
analyzed to test construct validity in relation to physical, mental, and
social components of health. Four HIS-GWB scales (Anxiety, Depression,
Positive Well-Being, Self-Control) were substantially explained by the
mental health factor. Supporting their discriminant validity as mental
health measures, they were not associated with factors defining physical
and social health. General Health and Vitality scales were substantially
explained by physical, mental, and social health factors. Thus, the
latter two scales should not be included in construction of a mental
health index; they are better interpreted as measures of general health

status.
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Several revisions were made in the HIS-GWB prior to fielding it in
other HIS sites. These included addition of more items describing posi-
tive states to better balance the focus on positive and negative psycho-
logical states, and to permit tests of the bipolarity of different con-

structs (particularly depression and positive well-being).
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I. INTRODUCTION

For the past several years, we have been developing and validating
a comprehensive battery of health status measures for use in general
population research. These measures focus on positive and negative
aspects of physical, mental, and social components of health status as
well as general health perceptions. They are being fielded in the
Health Insurance Study (HIS), which The Rand Corporation is conducting
for the Department of Health, Education, and Welfare. The HIS is a
social experiment being conducted in six sites across the United States
to investigate the effects of different health care financing
arrangements (differing coinsurance and deductible rates and
fee-for-service versus prepaid group practice) on use of personal
medical care services, health status, satisfaction with care, and
quality of care. Some 8000 people in 2750 families are enrolled in the
experiment for periods of three to five years; health status is assessed
for each person on entering the experiment, annually during the
experiment, and on leaving.

In this paper we focus on the mental (psychological well-being)
dimension of health status. Mental health was measured in the HIS using
questionnaire items adapted from the General Well-Being (GWB) Schedule
developed by Dupuy (1972, 1973) at the National Center for Health
Statistics for use in the National Health and Nutrition Examination
Survey. Our analyses focused on associations among mental health
variables and differences between these and other health status
variables measured by HIS questionnaires. Discussion of results
emphasizes how the GWB should be scored and interpreted as a general

population measure of mental health.



CONCEPTUALIZATION OF HEALTH STATUS

In the HIS, health is viewed as a multidimensional concept and the
definition of health provided by the World Health Organization (1948)
was taken as the conceptual framework. Following that definition--
"health is a state of complete physical, mental, and social well-being
and not merely the absence of disease or infirmity'"--three of the
components identified for measurement were physical, mental, and social
health. 1In addition, an integrative concept not specified by the WHO,
general health perceptions, was included because it was believed to
reflect all three components and to contain unique information about
health. A number of constructs (specific aspects of each dimensiqn)
were operationally defined for measurement on the basis of those fielded
in published studies and of theoretical considerations.

Although the physical, mental, and social health measures were
operationally defined to be as independent as possible, they were
hypothesized to be significantly interrelated. Changes in physical
health status due to illness often lead to changes in mental or social
health. Environmental events or stress often bring about changes in
physical, mental, or social health or some combination of these
dimensions. Thus, independent measures of health status dimensions
should be significantly related because the dimensions are related.
Finally, changes in any health dimension should be reflected in personal
ratings of health in general; these ratings were expected to capture a

general health status factor common to all dimensions.



MENTAL HEALTH AND OTHER HEALTH STATUS CONSTRUCTS

The extent and nature of empirical associations among mental
health constructs and between mental health and other health status
dimensions vary as a function of how mental health is operationally
defined. 1In that regard, we have noted a trend in the evolution of
general population mental health measures that should be kept in mind
when evaluating published findings. We include among early general
population mental health measures that yield an overall score the Health
Opinions Survey (Macmillan, 1957), Gurin Mental Status Index (Gurin,
Veroff, and Feld, 1960), and the 22-Item Screening Score (Langner and
Michael, 1963). More recent measures include the Affect Balance
Scale (Bradburn, 1969) and the General Well-Being Schedule (Dupuy, 1972,
1973). The early measures primarily or exclusively defined mental
health in terms of the presence or absence of negative states (e.g.,
nervousness, depression). More recent measures have also included items
pertaining to positive well-being (e.g., excitement, happiness, interest
in life). The earlier measures also contained a wide range of items
that, on the face of it, seriously confounded the definition of mental
health. For example, the Gurin Mental Status Index contained items
pertaining to physical signs (e.g., loss of appetite, sour stomach),
functional status (e.g., healthy enough to do things), general health
perceptions (e.g., any physical or health trouble at the present),
drinking behavior, and psychological states (e.g., nervousness). Thus,
as would be expected, the earlier measures perform more like general
health than mental health measures, and they fail many crucial
discriminant tests of their validity as mental health measures

(Ware,Johnston, Davies-Avery, et al., forthcoming). In contrast, more



recent measures define mental health chiefly in psychological terms; most
items inquire about affect, or feeling states (although Dupuy [1972, 1973]

has included what appear to be general health ratings in the GWB).

II. METHODS

POPULATION AND DATA GATHERING

In the results described below, analyses are restricted to data on
1209 enrollees 14 years of age and older from the first HIS site,
Dayton, Ohio. Enrolled families differed (intentionally) from a simple
random sample of the Dayton population in several ways: only families
with heads of household 61 and younger were included; low-income
families ($9,000 and less) were slightly oversampled and none with
incomes over $27,000 (in 1973 dollars) were included; and people in
institutions, the military, or receiving care for service-related
disability in Veteran's Administration hospitals were excluded.

The average age of the analysis sample was 34; the range was 14 to
75. Forty-eight percent were males; approximately 12 percent were
nonwhite. The average number of school years completed was 12.6.
Reported annual family incomes ranged from $0 to 527,000 (in 1973
dollars), with a mean income of $13,687.

Data in the HIS were gathered using two of three booklets
comprising the Medical History Questionnaire (MHQ). The first booklet
contained the 22-item HIS version of the General Well-Being Schedule
(HIS-GWB), measures of functional limitations, life stress, and most
mental health validity variables. This booklet was administered to the
entire sample (N=1209). The second booklet contained 33 additional mental

health items recommended by Dupuy, a physical abilities battery, and the



remaining validity variables. To reduce respondent burden, the second
booklet was administered to an approximately two-thirds random sample
(N=835) of enrocllees. With some exceptions, both booklets were self-
administered. About two-thirds (N=562) of the participants completed the
the two booklets less than one week apart, although some (N=71) completed
them as much as one to four months apart.

Six multi-item scales (Anxiety, Depression, Positive Well-Being,
Self-Control, General Health, Vitality) contructed from the HIS-GWB were
the focal point of the analyses reported here. Item groupings
corresponding to two of the scales (Depression, Positive Well-Being)
differed from those used in previous studies of the GWB. (1) Eighteen
scale and single~item measures of physical, social, and general health
and four single-item measures of health-related variables were included
as validity variables. Table 1 presents the labels assigned to the six
HiS-GWB scales and 22 validity variables, their operational definitions,
and available reliability estimates. The 28 measures defined in Table 1
were divided into five categories: mental health, physical health,
social health, general health perceptions, and health-related validity
variables. Categorization was based on a content analysis of these

measures and the conceptualization of health status presented above.

CONTENT VALIDITY

The content of measures summarized in Table 1, particularly those
hypothesized to measure mental, physical, and social dimemsions of
health status, was evaluated in relation to definitions that have been
presented in the theoretical and empirical literature. These

evaluations and details of scale construction have been published



elsewhere: physical health in terms of functioning (Stewart, Ware,
Brook, et al., 1978), mental health (Ware, Johnston, Davies-Avery, et
al., forthcoming), social health (Donald, Ware, Brook, et al., 1978),
and general health perceptions (Ware, Davies-Avery, and Donald, 1978).

From these reviews, we concluded that mental health constructs most
frequently measured in recent general population surveys (anxiety,
depression, positive well-being) and which account for a substantial
amount of the variance in mental health scores in general populations
are well represented by items used to construct the HIS-GWB scales.
HIS-GWB items also focus on loss of personal control over behavior,
thoughts, and feelings, which has often been ignored in previous
surveys. Four HIS-GWB mental health scales were judged to have content
validity in relation to more recent general population measures
assessing positive and negative aspects of psychological states rather
than somatic complaints. Two HIS-GWB scales (General Health, Vitality),
however, were questioned on grounds of content validity. These scales
were constructed from items that have been shown to measure physical,
mental, and social dimensions of health status. Therefore, these scales
were expected to perform much as would measures of general health
perceptions in validity analyses.

The major categories of activities most often assessed in defining
physical health (i.e., self-care, mobility, physical, role, and household),
are well represented in the six physical health scales included in
Table 1. Leisure activities, which are thought by some to measure
physical health, were not included. Social health extends the
definition of health status beyond the organism to include the quantity

and quality of interpersonal ties and community participation. The



conceptualization and measurement of social health constructs lags
behind that of physical and mental health. The battery of social health
items included in these analyses pertains to work adjustment and family
interactions in quantitative or qualitative terms. The battery
did not contain items that focus on both the quantity and quality of con-
tacts with family and friends and with the community. Thus, the social
dimension of health status was under-represented in these analyses. (2)
The one scale (Overall Health) included to measure health
perceptions was constructed from items similar to thoée used extensively
in other studies. These items are representative of several general
health perception items used in other studies to construct scales
measuring perceptions regarding current and prior health and health
worry/concern (Ware and Karmos, 1976). Not included in the HIS were
items pertaining to perceptions of future health, sickness orientation,

and resistance/susceptibility. (3)

CONSTRUCT VALIDITY

In the absence of agreed-upon criteria against which to validate
the HIS mental health measures, the methodology of construct validation
was adopted. This involved studying associations among measures of the
same dimension of health, between measures of different dimensions, and
between measures of health status and other variables (e.g., life stress,
patient satisfaction).

According to this method, a measure is presumed to be valid to
the exteﬁt that its associations with other variables correspond to the
pattern specified by theory. Specifically, analyses were performed to
determine the extent to which measures of the same or highly related

constructs were strongly associated, and whether associations between



each measure and other variables (included for validation purposes)
“were of the magnitude and direction specified by theory. Before
discussing HIS results, it will be helpful to summarize briefly validity
evidence from the literature and hypotheses about HIS measures that were
tested.

Validity Evidence in the Literature

The literature review revealed considerable support for the
validity of global measures of mental health. Those that used somatic
or physiologic definitions of mental health demonstrated weaker evidence
of construct validity than did those based on purely psychological
definitions. Most of the global measures reviewed focused on
measurement of two substantially related phenomena of psychological
disorder prevalent in general populations: anxiety and depression.
Substantial associations between measures of these two constructs were
reported, suggesting an underlying concept (presumed to be that of
mental health) common to both. The validity of measures of positive
well-being and self-control is less well-understood. 1In part, this
stems from the infrequent inclusion of items intended to measure these
two constructs in general population surveys. Also, particularly for
the positive well-being construct, theory regarding the pattern of
associations that should be expected for a valid measure has not been
precisely defined. Thus, it was difficult to formulate hypotheses about
associations with other mental health measures, other health constructs,
and variables other than health status.

Several studies of mental health measures addressed relationships
between self-reported mental health status (chiefly depression) and

psychiatrist evaluations. In general, self-reports were substantially



related to a psychiatrist's evaluation of the extent of the patient's
depression. In addition, the literature indicates that valid overall
mental health measures as well as measures of anxiety and depression
specifically (which have been studied more extensively) are generally
related to variables indicative of, but not specific measures of, mental
health status; among the latter are life stress, recognition of severe
emotional problems, and feeling near a nervous breakdown. Because
virtually all studies of mental health measures have been cross-
sectional, these relationships provide only weak evidence of the
predictive validity of the mental health measures. Longitudinal studies
are necessary to confirm predictive validity.

Empirical studies of measures of other health constructs~--physical,
social, and general health--indicate that valid mental health measures
will share variance in common with all measures of health.

Validity Hypotheses

Our underlying hypotheses in the analyses discussed here were that
all HIS health status measures would relate significantly to each other,
based on the notion of a general health status comstruct common to all
dimensions of health, and that the three dimensions of health--mental,
physical, and social--would be distinguishable.

With respect to mental health measures, the following general
patterns of results would be hypothesized for valid measures: (a) very
strong associations among personal ratings of different mental health
constructs; (b) substantial associations between self- and professional
assessments of mental health; (c) substantial differences between scores
on mental health measures for members of psychiatric and normal

populations; (d) strong associations between mental health scores and
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measures of life stress, life satisfaction, and recognition of emotional
" problems; (e) significant but weaker associations between mental health
scores and variables indicative of use of mental health care services;
and (f) significant but weaker associations between mental health
measures and measures of other health status components.

The direction of each hypothesized association will depend on the
direction in which the two variables are scored; all variables discussed
here were scored so that high numbers indicate more of the construct
defined by the measure's label (see Table 1). Due to limitations on the
data available at this time from the Dayton site, studies of associations
between self- and professional's ratings and of predictive validity (in
terms of use of services) are not reported here. Comparison of
self-reports with diagnoses on claim forms and the availability of
longitudinal data in the HIS will permit such studies. Because HIS
enrollees come from a noninstitutionalized, general population, studies
of whether HIS mental health measures distinguish between 'normal" and
psychiatric populations will probably not be possible with the HIS data
base. Special studies may be fielded in psychiatric populations to

explore this validity issue.

PLAN OF ANALYSIS

Hypotheses were tested by examining matrices of product-moment
correlations among mental health measures and between them and measures
of other health and health-related variables included for validation
purposes. Associations among measures of different mental health
constructs were studied using a matrix of product-moment correlations

among the six HIS-GWB scales. To better evaluate the strength of these
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associations, correlations were also adjusted for attenuation (due to
measurement error) in one of the analyses.

Associations among the mental health scales and the health and
health-related validity variables were analyzed by examining a matrix of
product-moment correlations among all 28 variables. The correlations in
this matrix were not adjusted for attenuation. Because some measures
included in this matrix (particularly physical health measures) had
markedly skewed score distributions, alternatives to product-moment
coefficients were explored. We determined that the problem of skewed
score distributions did not affect the conclusions presented here
regarding mental health measures. (4)

For this large a correlation matrix, which contained 28 variables
and 378 nonredundant correlations, "eye-ball" inspection can be very
time-consuming, complicated, and misleading. F¥or these reasons, we
summarized the information contained in the full matrix of validity
coefficients using factor analysis (a Principal Components solution
[Harman, 1976] was derived). Factor analysis is an empirical method for
determining the nature and number of dimensions (in this case,
dimensions of health status) that account for correlations among
measures. Dimensions (factors) are extracted from the matrix in order
of their importance (i.e., the amount of measured variance they account
for). For this analysis, we hypothesized that more than one orthogonal
(statistically uncorrelated) factor would be required to reproduce the
matrix of validity coefficients because more than one dimension was
represented by the 28 measures. In fact, because measures in the matrix
were hypothesized to repreéent mental, physical, and social components

of health status, at least three important factors were hypothesized.
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The factor analysis was conducted in three steps. First, factors
were extracted from the matrix. Correlations between the measures and
the first factor in the unrotated matrix were examined to estimate how
much each measure was explained by a general common dimension. Thus,
the first HIS hypothesis that all measures of health status would have
some variance in common was tested by examining their correlations with
the first unrotated factor. In the second step, factors were rotated to
orthogonal simple structure (Kaiser, 1958) to facilitate their
interpretation. Each factor was interpreted by inspecting its
correlations with measures included in the matrix. For example, the
factor that correlated highly with the mental health measures and}did
not correlate highly with other measures was interpreted as a dimension
of mental health. Once each factor was interpreted, it was possible to
use the factors as criteria in evaluating the validity of each measure
in question. This is an advantage of the factor analytic approach to
construct validation; namely, it can be used when no validity criteria
exist. Because the factors are used as criteria against which to
evaluate validity of each measure, it is essential that only those
factors that are important and can be interpreted unequivocally be
retained. Interpreting measures in terms of factors which are
themselves in question is not sound practice.

Factor analysis does, however, have certain limitations. First,
interpretations of factors can be subjective. Objectivity in the
current analyses was maximized by using a well-defined correlation
matrix, i.e., one that included many measures of each major health
status dimension (some that were scored by different scaling methods)

and measures that had been previously validated. When factor analytic
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results are very clear in a well-defined matrix, subjectivity is
minimized. Second, correlations between measures and factors define
relationships at a point in time. Each correlation reflects both cause
and effect relationships between a measure and a factor and the
influence of other variables that affect both the measure and the
factor. Therefore, interpretations and especially causal inferences
must be made very cautiously. Finally, the results of a factor analysis
(or any multivariate analysis) are only as good as the information
contained in the measures. In the case of the current validity matrix,
data quality tended to be very high. Reliability coefficients were
moderate to high in Dayton (see Table 1) and a great deal of information
about most measures was available from prior research and from the
scaling studies that preceded the factor analysis. Thus, factor
analysis was justified in this instance.

To explore whether an overall mental health index or measures of
specific mental health constructs would be most useful in hypothesis
testing, preliminary regression analyses were performed. These analyses
also permitted further tests of two other issues: (a) whether the
General Health and Vitality scales, which were questioned as mental
health measures on content validity grounds, added to the information
about mental health contained in the other HIS-GWB scales; and (b)
whether the HIS-GWB mental health scales are too redundant to warrant
separate scoring and interpretation. Seven validity variables were
selected for prediction (financial problems, stress at home, tension on
the job, work enjoyment, recognition of severe emotional problems, life

satisfaction, and visits to a regular physician for emotional problems).
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ITI. RESULTS

Means, standard deviations, and information about the possible
range of scores for.the six HIS-GWB scales and 22 other scales and
validity variables are presented in Table 2. Variability in all
measures was sufficient for purposes of the intended analyses.

As hypothesized, the HIS-GWB scales were moderately to highly
intercorrelated (0.39 to 0.72, absolute magnitude). When adjusted for
measurement error, these correlations ranged from 0.54 to 0.84 (see
Table 3). Correlations involving the Vitality and General Health scales
(particularly the latter) tended to be lowest.

Correlations between the 28 measures and the three dimensions of
health status derived in the factor analysis are presented in Table 4,
which has been organized and labeled to facilitate interpretation in
terms of validity hypotheses. First, trivial correlations (those
accounting for less than 5 percent of the variance) have been omitted
from Table 4 to facilitate identification of patterns of important
relationships between each measure and the three factors. Second, all
variables included to facilitate interpretation of the factors are
labeled with an asterisk (*). Third, the measures listed in the first
column of Table 4 have been organized (by rows) in terms of a priori
hypotheses. For example, the four hypothesized mental health scales are
contained in one group. Fourth, the direction of each measure's
hypothesized association with health status (favorably scored) is
defined (+ or -) in parentheses following the label used to identify the
measure. Finally, the right-hand column of Table 4 indicates each
variable's communality, which is the percentage of measured variance

explained by three factors.
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Several trends in the results presented in Table 4 strongly
support the validity of HIS health status measures and the WHO
conceptualization of health. First, the direction of all correlations
between measures was as hypothesized. Second, the three most important
factors derived appear to correspond to physical, mental, and social
dimensions of health status. For the first two factors (physical and
mental health dimensions), the results are very straightforward. For
the third factor (social health), which was under-represented by the
battery of social health items fielded in the Dayton MHQ, the results
should be considered more tentative.

The first factor correlated very highly (0.63 to 0.86, absolute
magnitude)} with the six HIS physical health scales; all other
correlations, except those for general health perceptions, were trivial.
A similar pattern of correlations (0.71 to 0.81, absolute magnitude)
between the second factor (mental health) and the four HIS-GWB mental
health scales was observed, indicating that Factor II defined mental
health. Supporting this interpretation, other variables indicative of
mental health (recognition of severe emotional problems, nervous
breakdown, life satisfaction) correlated very highly (0.52 to 0.68,
absolute magnitude) with Factor II. Factor IIT was defined primarily in
terms of work adjustment, which was the major focus of the social health
validity variables fielded in Dayton. Consistent with this inter-
pretation, significant correlations were also observed for Factor

I11 and coping ability, which is theoretically related to social health.
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The discriminant validity of the Anxiety, Depression, Positive

' Well-Being, and Self-Control scales from the HIS-GWB battery is also
supported by the factor analytic results. Correlations between these
scales and the physical health factor were trivial without exception.
Only two of the scales (Anxiety and Positive Well-Being) correlated to a
noteworthy extent (0.26, absolute magnitude) with the social health
factor. These trends constitute discriminant evidence of the validity of
the Anxiety, Depression, Postive Well-Being, and Self-Control scales as
measures of mental health; i.e., these mental health scales do not
substantially measure other dimensions of health status. These results
and the results presented in the preceding paragraphs support inclusion
of these scales in an overall mental health index.

To explore the usefulness of separate interpretations of individual
scale scores, selected validity variables (work enjoyment, tension on
the job, financial problems, recognition of severe emotional problems,
regular M.D. visit for emotional problems, life satisfaction, and
overall health) were regressed on the HIS-GWB scales. Sample sizes for
these regressions ranged from 834 to 1209 because of questionnaire skip
patterns (e.g., tension on the job was not measured for unemployed
respondents). (5) Major findings are summarized in Table 5; results are
presented and discussed in detail elsewhere (Ware, Johnston,
Davies-Avery, et al., forthcoming).

The measure of general health perceptions (Overall Health), which
was hypothesized to measure all three health status dimensions, was
significantly correlated with all three factors and correlated
substantially with the first two (0.52 and 0.48 with physical and mental

factors, respectively, and 0.24 with social health). The General Health
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and Vitality scales from the HIS-GWB battery had similar patterns of
correlations across the three factors (0.32 and 0.55 with physical
health; 0.48 and 0.68 with mental health; and 0.23 and 0.27 with social
health). Thus, the General Health and Vitality scales fail discriminant
tests of validity as measures of mental health. Rather, they perform
very much like general health status measures.

Several trends in the results summarized in Table 5 argue for
separate scoring and interpretation of construct-specific scales in
addition to analysis of an overall mental health index. These results
also underscore the degree of overlap among the scales illustrated in
Tables 3 and 4.

First, more than one scale (and usually two or three) was
associated with a significant coefficient in four of the seven
regressions. For example, understanding of mental health constructs
associated with recognition of severe emotional problems was greatly
enhanced when construct-specific scales were examined and their
intercorrelations were taken into account. Second, the most important
scale (i.e., the most valid scale as defined by the absolute magnitude
of standardized regression coefficients) differed for four of the seven
validity variables. Thus, whereas an overall mental health index
constructed from four scales was significantly related to all seven
validity variables, the best interpretation of that relatiomnship (in
terms of mental health constructs) was different four of seven times.
For example, Anxiety was most predictive-of tension on the job, Positive
Well-Being best predicted work enjoyment, and Self-Control best
predicted recognition of severe emotional problems. The suspected

overlap in the scales was also confirmed by the regression analyses.
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Although all mental health scales were significantly associated with all
of the validity variables studied in the regressions (i.e., all
zero-order correlations were significant), the significance of these
associations did not always hold when correlations among the scales were
taken into account.

There are other interesting findings apparent in Table 5 (e.g., the
positive and negative regression coefficients for Anxiety and Depression
in relation to tension on the job). Unfortunately, a discussion of these
results is beyond the scope of this paper (see Ware, Johnston, Davies-

Avery, et al., forthcoming).

IV. DISCUSSION

We have defined mental health (psychological well-being) as a
cluster of highly interrelated constructs (anxiety, depression, positive
well-being, and self-control over behavior, feelings, and thoughts).
These constructs were operationally defined in terms of psychological
states (feelings) rather than somatic complaints and functional status,
which have been used to define psychological well-being in earlier
general population studies (e.g., Macmillan, 1957; Gurin, Veroff, and
Feld, 1960; Langner and Michael, 1963). Further, the questionnaire items
that were used to operationally define our psychological well-being
constructs describe both positive states (e.g., feeling relaxed,
cheerful, happy with life) and negative states (e.g., feeling upset,
depressed, nervous, and hopeless). Thus, mental health was defined
as both an absence of psychological impairment and achievement of positive

feeling states. This approach to the conceptualization of mental health
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is not new. It was advocated decades ago by the World Health
Organization for mental as well as physical and social components of
health (WHO, 1948); Dupuy (1972, 1973) operationalized mental health in
this way when he constructed the General Well-Being Schedule; and
Bradburn (1969) evenly divided his items between positive and negative
states when he constructed the Affect Balance Scale.

Contrary to Bradburn (1969), however, we view psychological health
as a continuum with positive and negative poles. Extreme states at
opposite ends of that continuum are mutually exclusive at a point in
time, and the continuum, therefore, is truly bipolar. Items at
opposite extremes should be very highly negatively correlated.
Bipolarity of constructs within the mental dimension of health status is
also logical, and strongly supported by empirical research. Anxiety,
for example, has been defined as a bipolar continuum ranging from a
cluster of highly interrelated negative states (feeling nervous, jumpy,
tense, anxious, restless, stressed, pressured} to a cluster of highly
related positive states (feeling free of tension, relaxed, calm, and
peaceful) (see for example, Costello and Comrey, 1967). In studies of
the HIS-GWB, we have observed strong support for the bipolarity of
anxiety and self-control constructs; that of depression and positive
well-being is less clear at this time. Pending further research, we
have defined depression as the presence versus absence of highly
interrelated negative psychological states such as feeling depressed,
downhearted and blue, down in the dumps, discouraged, and hopeless.
Positive well-being has been defined as the presence versus absence of
highly interelated positive states, such as feeling interested in life,

enjoyment, happy, and cheerful.
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Positive well-being is an opposite of depression. At the HIS
Dayton site, for example, these constructs shared about two-thirds of
their reliable variance and were negatively correlated. However,
positive well-being also overlapped approximately equally and negatively
with anxiety and self-control. Hence, there is no basis yet for
combining positive well-being with depression as opposed to some other
construct-specific scale. There is also no basis for concluding that
positive well-being varies independently of other mental health
constructs. Positive well-being is an opposite of several negatively
defined psychological states. For this reason, positive well-being is
well placed at the positive end of an overall mental health scale (such
as the HIS-GWB Mental Health Index}).

Extreme scores on an overall index constructed from the four HIS-
GWB mental health scales (Anxiety, Depression, Positive Well-Being,
Self-Control) would be directly interpretable. Feelings of marked
anxiety and depression, loss of self-control, and total absence of
positive well-being during the prior month would be defined by the
lowest possible scores. Very high scores would indicate frequent
attainment of states of positive well-being, control over behavior,
feelings, and thoughts, and absence of anxiety and depression during the
past month. Between these extremes, where the great majority of people
in general populations score, many different patterns of scale scores
may logically produce the same overall mental health index score. This
possibility argues for separate scoring and interpretation of the four
construct-specific scales in addition to an overall index score to

achieve the most valid interpretation of results.
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Regressions of selected mental health validity variables (e.g.,
tension on the job, financial problems) on the HIS-GWB scales
illustrated the value of testing hypotheses with construct-specific
mental health scales in addition to an overall mental health index. The
most accurate interpretation of an overall index could not be known in
advance. The most predictive scale was often different across validity
variables, and more than one scale often made a significant contribution
to the regression. Thus, for example, if mean scores for a mental
health index differed significantly across two groups, that difference
may be due to one or more mental health constructs.

Our studies of the validity of the HIS-GWB battery have yielded
convincing evidence that the General Health and Vitality scales (and
measures similar to them in content) do not belong in an overall mental
health index. If the goal is to focus measurement on psychological
well-being rather than, for example, functional status that is
indicative of physical health and on somatic complaints that may reflect
‘either physical or mental problems, these scales should be excluded.
General health and vitality measures will be much more useful in the
operationalization of general health status measures, such as an overall
health perceptions index sensitive to differences in physical, mental,
and soéial dimensions of health status.

The analyses we have described were based on studies of the HIS-GWB
that was fielded in the enrollment Medical History Questionnaire at the
first HIS site. Prompted largely b? concerns for content and construct
validity, that battery was revised considerably prior to fielding
subsequent enrollment MHQs in other HIS sites. The revised battery is

"also being fielded in annual HIS health questionnaires and as part of
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the MHQ administered at the end of the study. Revisions were of several
" types. First, the General Health and Vitality scales (with the
exception of one item from the latter) have been eliminated from the
battery, on the grounds that they measure general rather than mental
health, and we are fielding a battery specifically designed to obtain
self-ratings of health in general (the Health Perceptions Questionnaire;
see Ware, Davies-Avery, and Donald, 1978) in HIS MHQs and health
questionnaires following Dayton.

Second, the number of items describing positive states included in
the mental health battery was tripled, to better balance the focus on
positive and negative psychological states and to permit tests of»the
bipolarity of different constructs (particularly depression and positive
well-being). Many of these were derived from bipolar items in the
original HIS-GWB, which assume but do not allow tests of bipolarity.
Consistent with this intention, most new items were added to the
depression and positive well-being item groupings, to better define each
construct and to allow better tests of the associations among them.

An eight-item battery contructed to measure socially desirable
response set has been integrated within the larger mental health battery
in questionnaires fielded following Dayton. These items were placed in
the mental health battery for sake of convenience; scores on this
response set scale will be used to determine the extent to which
socially desirable response bias influences ratings on all health status
batteries fielded by the HIS.

As we have argued elsewhere (Ware, Johnston, Davies-Avery, et al.,
forthcoming), the HIS version of the General Well-Being Schedule is a

very good general population measure of mental health. The Anxiety,
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Depression, Positive Well-Being, and Self-Control scales should be
 scored and interpreted separately, as well as being combined to define
overall mental health. The General Health and Vitality scales and
measures similar in content should be interpreted separately as measures

of general health status.
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Footnotes

1. The HIS-GWB differed from the original GWB in other respects:
several bipolar items were rewritten to define independent comstructs,
response scales were modified in several instances, item wording was
modified slightly for many items, and several scales were relabeled
(e.g., Health Worry/Concern to General Health, Behavioral/Emotional
Control to Self-Control, and Energy Level to Vitality). The specific
adaptations used, and reasons for them, are presented and discussed
elsewhere (Ware, Johnston, Davies-Avery, et al., forthcoming).

2. The HIS health questionnaires fielded after Dayton enrollment
contained a more comprehensive social health battery, including measures
in the family, social, community, and work areas.

3. The general health perceptions measures included in these
analyses were a preliminary battery, fielded only in Dayton. A far more
comprehensive battery was included in all HIS health questionnaires
fielded subsequently in Dayton and other HIS sites.

4. Some conclusions about validity of other measures included in
the matrix were affected; this issuve is discussed in detail in Ware,
Brook, and Davies-Avery (forfhcoming). Briefly, monotonic curvilinear
associations among measures of physical health and general health
perceptions were much stronger than indicated by linear correlations.

5. To insure that the factor structure did not reflect differences
in the populations who completed or did not complete some items (e.g.,
items pertaining to work adjustment), the factor analysis was performed
separately for all employed respondents. Conclusions regarding the
interpretation of major factors and the validity of the HIS-GWB scales

remained the same.
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Table 1

DEFINITIONS OF SCALES AND VALIDITY VARIABLES
AND HYPOTHESIZED ASSOCIATIONS WITH HEALTH

a s e T
Category/Measure k Reliability Definition Associationb
Mental Health
Anxiety (HIS-GWB) 5 .88 Feeling anxious, worried, tense -
during past month
Depression (HIS-GWB) 3 .84 Feeling depressed, downhearted, -
blue during past month
Positive Well-Being 4 .83 In good spirits, cheerful, inter- +
(HIS-GWB) ested in life during past month
Self-Control (HIS-GWB) 3 o712 Firm control of behavior, thoughts, +
and feelings during past month"

*Life Satisfaction 3 .75 Rating of life as a whole at +
present, during past year, and
forthcoming year

*Nervous Breakdown 2 .99 Had or felt close to having a -
nervous breakdown during past year

*Severe emotional 1 --¢ Had emotional/behavior/mental -

problem problems severe enough to need
help during past year
Physieal Health
Self~Care Limitations 1 .99 Chronic limitations in self-care -
(e.g., eating, dressing)

Mobility Limitations 3 .92 Chronic limitations in mobility -
(e.g., need help to go out)

Physical Activity 4 .96 Chronic limitations in physical -

Limitations activities (e.g., trouble walking)
Role Activity 2 .97 Chronic limitations in role func- -

Limitations

tioning (e.g., can't work)
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Table l--continued

Category/Measure k? Reliability Definition Associationh

Physical Health (cont'd.)

Physical Abilities I 3 .89 Able to perform basic physical
tasks (e.g., walk to table for
meals)

Physical Abilities II 4 .89 Able to perform moderate/strenuous
physical tasks (e.g., run short
distance)

Soctial Health

Social Well-Being 3 .70 Felt loved and wanted during past
month, with full and complete love/
sex life; did not feel lonely

*Like people at work 1 -— Often liked people worked with,
past year

*Trouble with workers 1 —-— Often had trouble getting along with
others at work, past year

*Tension on the job 1 - Often under stress or tension on the
job, past year

*Trouble with boss 1 - Trouble with boss at work, past six
months

*Stress at home 1 — Often under stress or tension at
home, past year

*Trouble with parents/ 1 -— Had trouble with parents or in-

inlaws ) laws, past six months

*Work enjoyment 1 —-— Enjoyed work often, past year

General Health Perceptions

Overall Health 5 .88 Health excellent, no pain or worry,
able to do things, past three months

General Health (HIS- 3 .73 Healthy, not bothered by illness,

GWB) didn't worry about health, past month

Vitality (HIS-GWB) 4 .81 Felt energy, pep, vitality during

past month



Table l--continued

Category/Measure k? Reliability Definition ASSOCiationb
Other Validity Variables
*Coping ability 1 -— Felt able to handle or cope with +
serious problems or major life
changes during past month
*Life Change Units 26 —_— Twenty-four life changes (e.g., -
death of close family member)
weighted for stress value
(Holmes and Rahe, 1967)
*Patient Satisfaction 5 74 Favorable attitude toward the +
quality of medical care
*Stressful others 1 —— Disturbance or distress caused +

by others (e.g., family, close
friend, neighbor, worker) during
past year

SNumber of questionnaire items.

bHypothesized direction of association between variable and positively
defined health status measure.

CReliability estimate not available.

*Measure included for purposes of scale validationm.
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Table 2

MEANS AND STANDARD DEVIATIONS FOR HIS SCALES AND VALIDITY VARIABLES

Possible Ranges Standard
Categories/Measures of Scores N Mean  Deviations
Physical Health
Self-Care Limitations 0-1 1209 .01 .08
Mobility Limitations 0-3 1209 .02 .21
Physical Activity Limitations 0-4 1209 14 .52
Role Activity Limitatioms 0-2 1209 .12 .42
Physical Abilities I 3-9 835 8.97 .34
Physical Abilities II 4-12 835 11.60 1.41
Mental Health
- Anxiety (HIS-GWB) 5-30 1209 12.11 4.68
Depression (HIS-GWB) 3-18 1209 5.64 2.54
Positive Well-Being (HIS~GWB) 4=-24 1209 17.15 3.64
*Self—Control(HIS—GWB) 3-18 1209 16.00 2.26
4zLife Satisfaction 3-30 835 25.66 4,12
gNervous Breakdown 0-2 1209 .32 .78
- Severe Emotional Problems 1-2 1205 1.87 .70
Social Health
«Social Well-Being 3-18 823 10.78 2,18
«Like People at Work 1-5 897 4.30 .63
4Stress at Home i-5 1207 - 3.42 .90
Tension on the Job 1-5 896 2.58 1.00
Trouble with Boss 1-2 805 .12 .33
xIrouble with Parents/In-Laws 1-2 1109 A1 .31
*Trouble with Workers 1-5 896 1.74 .83
Work Enjoyment 1-5 897 3.91 .82
General Health Perceptives
General Health (HIS-GWB) 3-18 1209 15.21 2.51
Overall Health 5-23 1209 19.19 3.76
Vitality (HIS-GWB) 4=24 1209 17.57 3.51
Other Validity Variables
:Coping_Ability 1-6 835 3.76 1.20
LLife Change Units 0-922 1209 69.76 67.21
4<Patient Satisfaction 5-25 1209 20.58 3.46
Stressful Others 1-6 835  1.36 1.44

*

Measure included for purposes of scale validationm.
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Table 3

PRODUCT-MOMENT CORRELATIONS AMONG HIS~GWB SCALES (LOWER DIAGONAL)
AND CORRELATIONS ADJUSTED FOR ATTENUATION (UPPER DIAGONAL)

Scales A D P S G I

Anxiety (A) (.88)% .84 =77 -.71  -.61  -.75
Depression (D) .72 (.84) -.82 -.83 -.50 -.72
Positive Well-Being (P) ~-.66 -.68 (.83) .81 .60 .87
Self-Control (8) ~-.57 -.65 .63 (.73) .54 .71
General Health (H) -.49 -.39 47 .40 (.73) .79
Vitality (V) -.63 .54 .71 .54 .60 (.80)

Internal-consistency reliability estimates in parentheses in the main
diagonal.

Note: Correlations in upper diagonal have been adjusted upward for
attenuation (due to lack of perfect reliability); see Nunnally (1967; pp.
203-205). '
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Table 4

ROTATED FACTOR LOADINGS FOR HIS HEALTH STATUS
SCALES AND VALIDITY VARTIABLES

Rotated Factors? b
Categories/Measures Physical Mental Social h
Physical Health
Self~Care Limitations (-) -63°€ 42
Mobility Limitations (-) -75 57
Physical Activity Limitations (-) -86 75
Role Activity Limitations (-) =73 57
Physical Abilities I (+) 77 61
Physical Abilities II (+) 82 68
Mental Health
Anxiety , HIS-GWB (-) -79 -26 70
Depression , HIS-GWB (-) -81 68
Positive Well-Being , HIS-GWB (+) 77 26 69
gSelf-Control , HIS-GWB (+) 71 56
gLife Satisfaction (+) 58 40
zNervous Breakdown (=) -52 27
Severe Emotional Problems (-) -68 49
Social Health
gSocial Well-Being (+) 25 10
iLike People at Work (+) . 74 55
LStress at Home (-) -65 44
slension on the Job (-) ~57 36
gzlrouble with the Boss (-) =45 24
4zlrouble with Parents/In-Laws (-) -36 15
xIrouble with Workers (-) -64 41
Work Enjoyment (+) 56 34
General Health Perceptions
General Health, HIS-GWB (+) 55 48 23 58
Overall Health (+) 52 48 24 56
Vitality , HIS~GWB (+) 32 68 27 63
Other Validity Variables
~ xCoping Ability (+) 42 23 26
#Life Change Units (=) -32 i1
sPatient Satisfaction (+) 25 37 20
Stressful Others (=) -56 34

a s . . .
Rotated principal components (varimax criteria)
bPercent of variance explained by three factors

c . .

Correlations between measures and factors (decimals and
correlations not accounting for 5% of variance have been
omitted). .

*
Measure included as walidity variable; not used to construct HIS

physical or mental health states.
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