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Measuring health status in the community: a

comparison of methods

Paul Kind, Claire M Gudex

Abstract
Study objective - The measurement of
health outcomes is central to the evalu-
ation of medical treatment and interven-
tion. It is generally acknowledged that
such measurement ought to include an
assessment of the impact of health care
on the quality of life, as well as its quant-
ity. The Health Measurement Question-
naire (HMQ) was developed as a means of
identifying respondents in terms of
Rosser's classification of illness states.
This study examines the extent of conver-
gent validity of the HMQ when used as a
self report measure of health status,
alongside the General Health Question-
naire (GHQ) and the Nottingham Health
Profile (NHP).
Design - A randomised survey of resi-
dents of Wolverhampton was drawn
from the electoral register. Interviews
were conducted in the respondents' own
homes. The three measurement instru-
ments formed part of an extensive bat-
tery of questionnaires aimed at assessing
a broad range of health issues.
Participants - A total of 430 respondents
were interviewed, of whom 407 com-
pleted the HMQ. Altogether 210 also
completed the GHQ, and a further 207
completed the NHP. Failure in the inter-
view protocol meant that 12 respondents
did not complete either the GHQ or the
NHP; these respondents did complete
their HMQ.
Measurements and main results - At the
descriptive level, Rosser distress categor-
ies derived from the HMQ seem to corre-
late well with the GHQ. There is a strong
association between weighted Rosser dis-
ability/distress states and scores pro-
duced using the NHP. All three measures
discriminated between "healthy" and
"not healthy" subgroups of respondents.
Conclusions - The results indicate strong
evidence for -convergent validity. There
are significant levels of physical and psy-
chological morbidity within the com-
munity. The results of this study rein-
force the case for the continued
measurement of health status within the
general population. Low cost techniques
such as the HMQ offer the prospect of
such measurement.

(J7 Epidemiol Community Health 1994;48:86-91)

The measurement of health outcome is central
to the evaluation of medical treatment and

intervention. In the past, this measurement
has tended to emphasise the importance of
data on survival and life expectancy. It is now
generally acknowledged, however, that a thor-
ough assessment of the benefits of health care
must examine the quality of life as well as its
quantity. There is a steadily growing number
of published reports that describe the applica-
tion of health status or health related quality of
life measures in assessing the benefits of med-
ical care.'-3 There are now several "standard"
measures from which to choose. Standard, in
this context, means simply that the measures
have been developed after systematic enquiry,
have used accepted methods, and have been
used in a wide range of patient groups.45
The application of these measures, however,

is not restricted to the evaluation of health
status in patient groups. Preventive medicine
has an increasingly important role and is con-
cerned with the assessment of risk factors,
screening for disease, and health education. In
doing so, it focuses on the general population,
rather than on patients with a particular dis-
ease.
There is concern that, for various reasons,

there is much ill health in the community that
is not being recognised by the health care
system. As a result there is increasing interest
in describing the health of the general popula-
tion." Several studies have sought to quantify
this health status, either as a series of scores on
various health dimensions910 or as a single
index representing weighted health status." 12
The Rosser Classification of Illness States

was developed in the UK in the 1970s, and has
been used as the basis for the measurement of
health related quality of life (QoL) in the
estimation of quality adjusted life years
(QALYs).'3 4 The health states are described
in terms of two dimensions - disability (func-
tional status) and distress (covering pain,
anxiety, depression, and reaction to illness). In
its original form the classification was intended
for use by a professional medical observer to
rate the health status of a patient in hospital.
When surveying the general population, how-
ever, a self rated measurement tool is more
useful than an observer rated scale. The
Health Measurement Questionnaire (HMQ)
was developed at the Centre for Health Eco-
nomics, York as an alternative way of collect-
ing relevant information from which a corres-
ponding Rosser disability/distress rating could
be derived. It was first reported in 1988 as part
of a paper describing its potential value in
calculating QALYs.'5

Validity is difficult to establish in absolute
terms. Convergent, or concurrent, validity has
been defined as "the correlation of one
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Comparison of health status measures

measure with another at the same point in time
. . . If two different measures of the same
phenomenon are hypothesised to be highly
correlated, and they are, then one can have
greater confidence that the health status
measure is valid".'6 We report on the conver-
gent validity of the HMQ, explored as part of a
survey of the general population in which it
was used as a self report measure of health
status, alongside the General Health Question-
naire (GHQ) and the Nottingham Health Pro-
file (NHP).

Method
As part of a survey carried out in Wolver-
hampton,'7 respondents completed a battery of
questionnaires aimed at assessing their general
health status and health related quality of life.
In this study, a random sample of 801 people
from the Wolverhampton electoral register
were contacted and asked to participate in a
study about health and illness. A total of 430
people agreed to be interviewed in their own
homes during October and November 1986.
At interview, information was collected on
health behaviour, life events, self reported
medical history, as well as on sociodemo-
graphic variables such as employment and
marital circumstances. Respondents were
asked to complete either the GHQ or the
NHP. In addition, the HMQ was included to
investigate its validity. The data from these
three instruments have been treated as a separ-
ate data set and are reported here. A total of

Table 1 Sociodemographic characteristics of the study population compared with the
British population*

Study population
(n= 407)

Age (y):
15-24
25-44
45-64
65-74
75 +

Gender:
Male
Female

Socioeconomic group:

II
III non-manual
III manual
IV
V
Never worked
Student
Other (housewife, armed forces,
inadequate description)

Economic status:
Full time job
Part time job
Seeking work
Sick/disabled
Retired
Keeping house
In education

Buying/bought own house
Own/use of a car
Probable ethnic group:t
White
Asian
Afro-Caribbean
Not seen

11 8
34-7
33-3
13-3
69

45-1
54.7

25
128
25-6
382
128
22
1-7
1-2

30

33.3
11 1
86
4.7
17 7
232
1 2

468
61 6

85-7
11-1
2-0
0

Great Britain

167
35.9
282
11-5
7.7

486
51 4

25
146
148
172
130
46

42

290

45-6
9.4
5-2
2-6
11-4
21 3
4.3

59-0
620

91 0

140
5-0

210 respondents completed both the GHQ and
the HMQ, and 207 completed both the NHP
and the HMQ. Data from the remaining re-
spondents were incomplete.
The GHQ'8 was designed to be a selfadmin-

istered screening test aimed at detecting psy-
chiatric disorders in respondents in com-
munity settings; it therefore focuses on
psychological components of ill health. Scores
for the GHQ are calculated by counting the
number of times a respondent answers "more
than usual" or "much more than usual" to 12
questions. Scores can therefore range from 0 to
12. Respondents with a score of 3 or less are
considered to be within the normal range, and
those with 4 or more are deemed to have a
psychiatric problem. The GHQ yields scores
which are produced by counting item re-
sponses, and these data have therefore been
treated as ordinal, and the median has been
used as a measure of central tendency.
The NHP91 9 is a self administered question-

naire which was designed to measure per-
ceived health status and the extent to which
health problems affect normal activities. It has
been used as a measure of patient outcome in a
variety of groups, including heart transplant
recipients20 and patients with stroke,2' Parkin-
son's disease,22 and arthritis.23 Part 1 of the
NHP consists of 38 "yes/no" questions in six
dimensions: physical mobility, energy, pain,
sleep, social isolation, and emotional reaction.
A weight is applied to each statement and this
enables a score (ranging from 0 to 100) to be
calculated for each dimension independently,
for each respondent. The higher the score, the
worse the level of functioning.
The Rosser Classification of Illness

States"24 consists of two dimensions of health
(disability and distress) which have eight and
four levels of functioning respectively. Each
combination of these levels has been valued, to
produce a matrix of scores for 29 states (the
eighth level of disability - "unconscious" - has
only one score). Each number represents the
value or "utility" of being in a particular
health state, where a score of 1-00 reflects full
health (no disability and no distress) and a
score of 0 00 represents death. Two states have
negative scores, and are considered to be worse
than death. The direction of the Rosser score is
therefore opposite to that of both the GHQ
and the NHP scores.
The HMQ'525 has four sections of "yes/no"

questions, asking about mobility, self care,
usual activities, and social and personal rela-
tionships. The fifth section lists a number of
"feelings", and asks the respondent to indicate
the degree of distress caused by each feeling,
using a 10 cm visual analogue scale. On the
basis of these answers, each respondent is
categorised into one of the 29 disability/dis-
tress states according to an algorithm pre-
viously published.25 The corresponding score
from the original Rosser matrix is then
assigned to that respondent. These scores
range from 1-00 (best state) to -1-5 (worst
state). The final question in the HMQ asks the
respondent to rate his/her overall quality of
life, again using a 10 cm visual analogue scale.

* Data for Great Britain are from the 1984 General Household Survey" except for data on
socioeconomic status and economic status which come from 1981 census.27
All figures are percentages; columns may not add up to 100% due to missing data.
t As assessed by interviewer.
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Table 2 Health characteristics and behaviour of study
population (n = 407)

Characteristic (%)

Has long-standing illness 44-5
Is on regular medication 33-7
Body mass index (%)*:
Underweight < 20 11-8
Acceptable/normal 20-24 40 5
Overweight 25+ 42-3
Missing variable 5-4

Plays sport regularly 23-6
Smoking status:
Current smokert 29-5
Ex-smoker 29-2
Never smoked 41-3

* Body mass index = weight (kg) divided by height (m) squared.
t Data on quantities consumed were collected in the survey but
not used in this analysis.

(Copies of the HMQ are available from the
authors on request.)

Results
RESPONSE
Table 1 shows that the respondents were fairly
representative of the general population of
England and Wales with regard to age and sex
distribution. There were more respondents in
socioeconomic group III (manual and non-
manual), but fewer categorised as "other".
This is probably because women in the study
group were classified according to their last
job, rather than as "housewife". There were
fewer respondents in full time jobs, fewer who
owned houses, and more who were assessed by
the interviewer as being Asian or Afro-Carib-
bean.

Table 3 Distribution of respondents according to Rosser disability and distress
categories

Rosser Rosser distress category
disability
category A B C D Total

(none) (mild) (moderate) (severe)

I 187 60 30 14 291 (746%)
II 12 13 8 6 39 (10-0%)
III 10 4 11 7 32 (8 2%)
IV 0 0 3 3 6 (1-5%)
V 4 3 7 7 21 (54%)
VI 0 0 0 1 1 (03%)
Total 213 80 59 38 390

(54 6%) (20 5%) (15 1%) (9-7%)

Rows represent levels of disability, I = no disability, VI = confined to chair; columns represent
levels of distress, A = no distress, D = severe distress. Figures are numbers of respondents, with
row and column percentages in brackets. Data from 17 respondents were incomplete and
therefore could not be used to derive disability and distress categories.

Table 4 Effect of background variables on Rosser score

Variable Rosser scores (mean)

Age (15-45yv46+ y) 099 097
Sex (male v female) 0-97 0-98
Ethnic group (white v non-white) 0 98 0-98
School leaving age
(compulsory/never to school v more than 1 year over compulsory age) 0-98 1 00t
Social class (I-III(NM) v III(M)-V) 0-99 0-97*
Buying own home (yes v no) 0 99 0-97
Own/use of car (yes v no) 0-98 0 97
No relations in same house (0/1 v 2+) 0-97 0-98
Usual activity (sick/disabled/seeking work v all others) 0-94 0 99t
Smoking (never v ex/current) 0.99 0.97*
Regular physical exercise (yes v no) 0 99 0-98
Body mass index (20-24 v under 20/over 24) 0 99 0.97*
Long standing illness (yes v no) 0-96 0-99t
Regular medication (yes v no) 0 95 0-99t
Limited by illness in past 2 weeks (yes/no) 0 95 0-99

Analysis used t tests, the left hand column shows how variables were divided into two groups, the
right hand column shows the mean Rosser scores and significant results.
* Significant, p < 001.
t Significant, p < 0-001 .

Table 2 shows the distribution of the re-
spondents on selected health variables. Forty
five per cent of respondents reported long
standing illness (compared with 33 4% from
the General Household Survey)26 and one
third were on regular medication. Less than
half of the respondents had a body mass index
within the "ideal" range of 20 to 24. Table 3
shows the distribution of derived Rosser dis-
tress and disability categories within the over-
all Rosser matrix. One quarter of respondents
were categorised as having at least some disab-
ility on the Rosser classification, while nearly
half had at least some distress.
Table 4 shows that Rosser scores were signi-

ficantly lower for those who left school at or
before compulsory school leaving age, or those
who were below social class III non-manual.
In addition, those who were sick (temporarily
or permanently), disabled, or who were seek-
ing employment showed significantly lower
scores than those whose usual activities are
paid employment, housework, education, or
who were retired.

Scores were also significantly lower for
many of the health related variables, particu-
larly the health behaviour variables - that is,
respondents who were current or ex-smokers,
were outside the normal range for body mass
index, had long standing illness, or took reg-
ular medication.
A subgroup of respondents was identified as

being "not healthy" at the time of the inter-
view if:

(1) They were disabled (n = 25); or
(2) Their health had caused them to cut

down their usual activity over the pre-
vious two weeks (n = 75); or

(3) They were prevented by temporary
sickness from seeking work (n = 0); or

(4) They were permanently sick or disabled
(n= 19); or

(5) They had experienced an undesirable
decline in physical ability in the pre-
vious three months (n= 50).

On this basis 107 respondents, out of the total
407, were identified as being in a suboptimal
state of health (some fulfilled more than one
criteria).

CONVERGENT VALIDITY: COMPARISON OF
DERIVED ROSSER CATEGORIES AGAINST THE GHQ
A total of 124 respondents (59%) scored zero
on the GHQ, while 26 (13%) scored higher
than 3. Table 5 gives the median GHQ scores
for each of the Rosser disability and distress
categories. As expected, the GHQ score rises
as the level of distress worsens, but the rela-
tionship with disability is less clear. Table 6
shows the Rosser categories of the 26 respon-
dents with a GHQ score greater than 3 (and
thus considered to be "psychiatric cases").
Only one of these respondents was in distress
category A (no distress), while 14 others had
no disability but some degree of distress. Ten
of the 26 (38%) were in the "severe distress"
category.

Spearman's rank correlation between the
Rosser scores and the GHQ scores was - 043
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Table S Median GHQ score for each Rosser disability and distress* category

Derived Rosser category No respondents GHQ score

Median IQ range

Disability:
I 162 00 0-10
II 20 0-5 0-20
III 17 0.0 0-15
IV 4 25 0-80
V 7 20 0-80
VI 0 - -

Distress:
A(none) 117 00 0-0
B (mild) 41 1-0 02-0
C (moderate) 25 20 0-5.5
D (severe) 21 3 0 05-8 0

* Data on distress were incomplete for six respondents.

Table 6 Distribution on Rosser disability/distress matrix of respondents considered to
be "psychiatric cases"

Rosser disability Rosser distress category

A (none) B (mild) C (moderate) D (severe)

I 1 5 6 3
II - - 1 2
III _ _ _ 3
IV - - - 1
V - 1 1 1

Figures represent numbers of respondents in each combination of disability and distress;
incomplete data for one respondent.

Table 7 Distribution of derived disability/distress categories and GHQ scores in two
subgroups

Category/score "Healthy" (n=283) (%) "Not healthy" (n= 107) (%)

Rosser disability:
I 845 486
II 81 150
III 4 9 16 8
IV (04) 4-7
V 2-1 140
VI - (0 9)

(x'= 62 8, df= 5, p <0001)
Rosser distress:
A 633 318
B 205 206
C 110 262
D 5 3 21 5

(x'= 46 9, df= 3, p < 0001)
GHQ score:
<3 979 822
>3 2-1 178

(x2=31 6, df=2, p<0001)

Columns may not add up to 100% due to rounding; numbers in brackets represent one
respondent only.

Table 8 Overall and individual component scores on the NHPfor each Rosser
disability and distress category*

Rosser category No of respondents NHP category: mean score

PM PA S E SI ER

Disability:
I 146 36 46 100 129 53 85
II 19 140 216 380 27 8 7-7 234
III 16 15 2 24-7 39 6 55-9 18 7 33 4
IV 5 72-3 89-6 77 9 61 3 29 5 33-0
V 15 447 48 1 529 68-1 250 386
VI 1 - - - - - -

Distress:
A (none) 105 37 48 105 126 34 4.7
B (mild) 39 61 73 168 170 65 132
C (moderate) 33 18-0 29-6 36 4 41 8 17 7 33 2
D (severe) 17 448 533 556 596 316 482

PM = physical mobility; PA =pain; S = sleep; E = energy; I = social isolation; ER =emotional
reactions.
* Data on disability incomplete for five respondents; data on distress incomplete for 13
respondents.

(p < 000 1), and it is in the expected direction,
with GHQ scores rising as Rosser scores de-
crease.

Since the GHQ was developed to assess
psychiatric disturbance, it was hypothesised
that some of the individual "feelings" items of
the HMQ would show a positive relationship
with the overall GHQ score. Ten of the 16
"feelings" items showed a significant correla-
tion with GHQ score. Anxiety (Spearman's
rank correlation coefficient 0 53), worry about
the future (0 49), and sadness/depression
(047) had the highest correlation (all being
significant at the 0-001 level). Of the eleven
"feelings" items used in the algorithm to de-
termine the level of distress in the HMQ,
seven had a significant correlation with the
overall GHQ score. The remaining four items
were those which had the fewest patients
reporting any problems (embarrassment, guilt,
dependence on others or on a machine).
Table 7 shows how respondents in a "not

healthy" state of health are distributed accord-
ing to the Rosser categories and GHQ scores.
More of this "not healthy" group are in Rosser
disability states II or lower and in Rosser
distress states C and D. The percentages for
disability level IV seem anomalous: this may
be because of the small number of respondents
in levels IV and V, but may also suggest that
the description for level V (unable to work) is
not clearly distinguished from level IV ("work
. . . seriously limited"), and respondents tend
to categorise themselves as V rather than IV.
Nearly 98% of "healthy" respondents scored
below the GHQ threshold. Whereas only 2%
of this group was classed above the threshold,
the proportion in the "not healthy" group was
nearly nine times higher.

CONVERGENT VALIDITY: COMPARISON OF
DERIVED ROSSER CATEGORIES AND NHP
Respondents in the community reported most
problems on the NHP dimensions of energy
and sleep (mean scores 24 and 21 respectively).
Fewer problems were reported for the dimen-
sions of emotional reaction (15), pain (14),
physical mobility (11), and social isolation (9).
From table 8 it can be seen that the mean

scores for the individual NHP components
increase as the Rosser disability and distress
categories worsen. Once again, the scores for
disability level IV and V seem to be anoma-
lous. Pearson's correlations between the NHP
components and Rosser score were all signific-
ant (p < 0-001, two-tailed), and in the expected
direction. The highest correlation coefficient
was between the Rosser score and physical
mobility (r = 062), followed by pain (r= 052),
sleep (r=0 44), energy (r=0-41), emotional
reaction (r = 037), and social isolation
(r = 023).
One difficulty which arises when using the

NHP in a community survey is that the most
common answer to a question is "no", signify-
ing no problem with that particular item.
Nearly 60% of respondents in this study indi-
cated that they had no problems with any of
the 38 items on the NHP. When these respon-
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Table 9 Distribution of NHP scores in two subgroups*

NHP score "Healthy" "Not healthy"
(n =280) (%) (n =106) (%)

0 664 500
1-2 161 57
3-11 143 189
12+ 32 255

(x2= 51 5, df=3, p<OOO1)

* Data missing for three "healthy" respondents and one "not
healthy" respondent.

dents were omitted from the analysis, how-
ever, and although the mean scores change, the
same pattern of significant correlations per-
sists.
Table 9 shows the distribution of NHP

scores in the "healthy" and "not healthy"
subgroups. As noted earlier, the modal re-
sponse is zero, with over 65% of "healthy"
respondents not answering positively to any of
the items in the NHP questionnaire. Fifty per
cent of the "not healthy" group also indicated
no problems on the NHP; however, 25% of
this group scored 12 or over, indicating a
problem on a third of the NHP items. The
distribution of scores for the two groups dif-
fered significantly.

Discussion
The HMQ was designed as a means of obtain-
ing information capable of being processed to
yield Rosser disability/distress categories. The
performance of the HMQ has been judged
against the NHP and GHQ to assess its vali-
dity as a measure of health status (assuming
that both these measures are themselves
"valid" measures). The results provide strong
evidence of convergent validity. At the de-
scriptive level, Rosser distress categories de-
rived from the HMQ seem to correlate well
with the GHQ. When the Rosser valuations
are substituted for the derived categories there
is a strong association between these scores
and those produced by the NHP. All three
measures discriminate between the "healthy"
and "not healthy" subgroups of respondents.
As would be expected, several of the indi-

vidual "feelings" items show significant corre-
lation with the overall GHQ score, in particu-
lar anxiety and depression. The item
"dependence on others" was not one of these,
but this is probably due to the small number of
respondents within the general community
sample who were relying on others, for ex-
ample, for help with self care, shopping, etc.
The modal response to all NHP items was zero
and this emphasises the importance of ensur-
ing a large sample size in a study of the general
community where major impairment is unlik-
ely.

It is interesting to note that the NHP results
from this study are similar to those from
another study in which the NHP was com-
pleted by a control group selected randomly
from the age-sex register of a large UK group
practice,21 which found that again sleep and
energy are the most common problems.

Similarly, for many of the NHP items in the
"sleep" and "social interaction" dimensions,
the incidence of positive responses for this

study population were virtually identical to the
responses from 1598 adults who completed the
NHP as part of a community survey conducted
in the York area.28 Within the four other NHP
dimensions, the Wolverhampton study popu-
lation had a greater incidence of positive re-
sponses than the York population to all items
except for "I lose my temper easily these
days". This suggests that as a group they were
experiencing poorer health, particularly in
terms of energy/sleep (as shown by the higher
percentage responding to the items "wake
early", "feel tired all the time", "pain at
night", "forgotten what it's like to enjoy my-
self", "everything is an effort", "in pain up
and down stairs"). The respondents in this
study may be a self selected group, possibly
reflecting a tendency for people in poor health
to want to take part in an interview about
health. Ideally, we should also have collected
data from those who refused to take part in the
study to test for a significant response bias.
The HMQ has performed as well as the

GHQ and NHP in discriminating between
groups with different current experience of
health, and has been useful for identifying the
subgroup of the general population that is in
poor health, or that scores highly on a psychi-
atric illness scale. There is considerable mor-
bidity within the community (45% of respon-
dents reported long standing illness, and one
third were on regular medication), as well as
identifiable risk factors for future disease (30%
were smokers and 42% were overweight). Al-
though these figures are self reported, they
tally with results from surveys such as the
General Household Survey. These data rein-
force the need for continued measurement of
health status within the general population,
with the dual aim of identifying areas of need,
and then monitoring improvement as services
are adjusted to meet that need. Health status
measures such as the HMQ offer the prospect
of such measurement.

In seeking to validate the HMQ against
some alternative standard measure, we faced
the recurring problem of identifying the elu-
sive "gold standard". There is no one instru-
ment which stands out above the rest, that
unambiguously measures (health-related)
"quality of life", and thereby provides the
definitive reference against which all other
instruments can be assessed. Even comparing
the HMQ against two recognised and well
used measures of outcome has its difficulties.
The GHQ was originally designed as a screen-
ing test to detect psychiatric disorders, and
thus focuses on psychological components of
ill health. The NHP, while intended as a
population survey tool, covers the dimensions
of health in more detail, but was designed as a
profile measure, without combining dimen-
sions to produce an overall figure for health
status. Neither instrument is therefore strictly
comparable with the HMQ (or the Rosser
classification). Examples that are more similar,
such as the Sickness Impact Profile'0 or the
Quality of Well-Being Scale,29 have not been
designed for postal use, and were developed
outside the UK. Experiences of using the
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SF3630 in a British setting are only at an early
stage. The HMQ has its own strengths and
weaknesses, but it may be considered useful as

a general measure of health status to be used
alongside other such measures.

Overall, we conclude that the HMQ is a

viable, valid measure of self reported health
status, and is suitable for use in the general
population and may also be useful for investig-
ating specific patient groups.
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At the time of this study the authors were financially sup-

ported by grants from the Economic and Social Research
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