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A comparison of two multidimensional measures of 
health status: The Nottingham Health Profile and the 
RAND 36-Item Health Survey 1.0 

K. 1. VanderZee,* R. Sanderman and J. Heyink 
Department of Psychology, University of Groningen, Grote Kruisstraat 2/1, 9712 
TS Groningen, The Netherlands (K. 1. VanderZee); Northern Centre for Health 
Care Research (R. Sanderman) and Department of Health Sciences (J. Heyink), 
University of Groningen 

In this study the applicability of two multidimen- 
sional Instruments, the NHP and the RAND 36-Item 
Health Survey 1.0, for measuring health status in 
population surveys was examined. A population 
sample of 1,063 persons aged over 17 years 
participated in the study. It was shown that, as com- 
pared with the NHP, the RAND 36-Item Health Survey 
1.0 is a more reliable measure of health status. 
Second, within a group of subjects who scored 'zero' 
on the NHP, considerable dispersion in RAND 36- 
Item Health Survey 1.0 scores was found. For the 
whole group, no significant differences were found 
in the amount of variance explained by the corre- 
sponding scales from both Instruments in the 
prevalence of chronic diseases. However, among 
subjects with a zero score on the NHP, the RAND 
36-Item Health Survey 1.0 scores were still predic- 
tive of the occurrence of chronic diseases. it was 
concluded that, compared with the NHP, the RAND 
36-Item Health Survey 1.0 seems to be a more sen- 
sitive instrument for the use in population samples. 

Key words: Health Status measurement; NHP; 
population surveys; RAND 36-Item Health Survey 1.0. 

Introduction 

Several instruments have been constructed to survey 
the health status of certain populations and to evalu- 
ate the effect of health care programmes. Most of 
these instruments are focused on a global evaluation 
of health status, or they are aimed at diagnosing the 
impact of specific diseases. Global measures make a 
comprehensive indication of health impossible, while 

To whom correspondence should be addressed at 
Department of Psychology, University of Groningen, Grote 
Kruisstraat 2/1, 9712 TS Groningen, The Netherlands. 

at the same time instruments aimed at specific diseases 
are of limited application when there is a need to 
compare patients suffering from different diseases. 
Therefore there is a growing need for multidimen- 
sional measures to survey general health status. In 
this study the applicability of two multidimensional 
instruments: The Nottingham Health Profile (NHP)' 
and the RAND 36-Item Health Survey 1.0224 for 
measuring health status in population surveys will 
be examined. 

The Nottingham Health Profile is a widely used 
scale which contains subscales for physical functioning, 
social isolation, pain, sleep, emotional reactions and 
energy. The NHP has important advantages because 
it is short and easily administered. In addition, 
studies have shown that the Nottingham Health 
Profile is a valid and sensitive measure of subjective 
health.5 However, critics claim that it is an insensitive 
instrument for use in population surveys, because its 
modal response is zero, indicating no health 
problems, and the dimensions measured by the 
instrument are insufficiently distinct.6'7 However, its 
use is still widespread due probably to the applica- 
bility and the high content validity and face validity 
of the NHP. 

In this study we will examine how a recently 
developed short form health survey, the RAND 36- 
Item Health Survey 1.02.3,4 compares to the NHP in 
terms of its sensitivity for use in general population 
samples. This 36-item questionnaire was developed 
from longer instruments developed for the Medical 
Outcomes Study,8 which in turn were based, in part, 
on items included in the RAND Health Insurance 
Study.9 The health definition of the World Health 
Organization'0 was taken as a basis for the construc- 
tion of these instruments. Three dimensions of health 
are central to this definition: physical, mental and 
social health. The RAND 36-Item Health Survey 1.0 
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contains subscales for physical functioning, social 
functioning, role limitations (physical problem), role 
limitations (emotional problem), mental health, vitality, 
pain and general health perception. The reliability 
and validity of the instrument both for the use in 
population samples", 12'13and in patient samples, 1415"16,17 

have been evaluated favourably in preliminary studies 
in England and in the United States. 

In this study the reliability and validity of the 
RAND 36-Item Health Survey 1.0 in general popula- 
tion surveys will be compared with the psychometric 
qualities of the NHP. First, the reliability of the scales 
and the dispersion of the scores will be examined. 
Second, it will be investigated if the RAND 36-Item 
Health Survey 1.0 is capable of discriminating 
between the large group of zero responders on the 
NIP reported in previous research, as was noted 
alread y6'7 Third, the sensitivity of the RAND 36-Item 
Health Survey 1.0 and the NHP in predicting chronic 
illness will be examined. An instrument aimed at 
measuring dimensions of health should in the first 
place discriminate between subjects suffering from 
chronic diseases and healthy subjects. Finally, to 
evaluate construct validity, the relationship between 
scales from both instruments and measures of mental 
and physical health will be examined. 

Methods 

Procedure 

A sample of 3,000 inhabitants of a Dutch township 
aged over 17 years was selected randomly from the 
population register. Three subsamples of 1,000 per- 
sons received different versions of a questionnaire. 
Because of the large number of scales that we wanted 
to include in the study it was impossible to include 
all scales in all questionnaires. For each group, the 
RAND 36-Item Health Survey 1.0 was combined with 
the NHP, the List of Chronic Diseases and some 
additional measures of physical and mental health 
which differed for each version. In addition, every 
subject received an accompanying letter in which the 
purpose and procedure of the study were explained. 
The respondents could return their questionnaire in 
a stamped addressed envelope. At the end of the 
questionnaire, the respondents were asked if they 
were willing to participate in a follow-up study. After 
two weeks the whole sample received a reminder. To 
guarantee anonymity, this reminder was sent to both 
respondents and non-respondents. For the former 
group, the letter was used to thank people for their 

cooperation. Two months later a subgroup of 200 
subjects selected randomly from those of the original 
sample who agreed to participate in a follow-up study 
received a second questionnaire. This questionnaire 
contained the NHP, the RAND 36-Item Health Survey 
1.0, the List of Chronic Diseases and some additional 
personal characteristics (age, sex and marital status). 

Measurements 

The RAND 36-Item Health Survey 1.0*'23'4 is a self- 
administered questionnaire which contains 36 
questions measuring both positive and negative 
health states. The items of the RAND 36-Item Health 
Survey 1.0 are identical to the items of the SF-36.'418 
The RAND 36-Item Health Survey 1.0 differs from 
the SF-36 in the recommended scoring method.3 For 
the purpose of this study, the American version of 
the RAND 36-Item Health Survey 1.0 was translated 
into the Dutch language and backtranslated for com- 
parison with the original version. To reach optimal 
comparability between the American and the Dutch 
version, an attempt was made to remain as close to 
the original version as possible. The layout of the 
questionnaire was chosen in accordance with the 
original American version. Eight scales are included 
in the RAND 36-Item Health Survey 1.0. The scale 
for physicalfirnctioning considers limitations performing 
daily activities as climbing stairs, bathing or dressing 
oneself, or carrying groceries, as a result of health 
problems. The social finctioning scale considers limi- 
tations in social activities, such as visiting friends or 
relatives. The scale role limitations (physical problem) 
measures problems with work or other daily activities 
as a result of physical health problems during the 
last four weeks, while the scale role limitations (emo- 
tional problem) considers role limitations due to 
emotional problems. The scale for mental health con- 
tains questions about feelings of depression and 
nervousness. The items of the vitality scale consider 
feelings of energy and tiredness. The questions about 
pain consider the amount of pain and limitations due 
to bodily pain. The scale for general health perception 
measures the subjective evaluation of general health 
status. Finally, one item is added considering health 
change. This item considers general health compared 
to one year ago. The item is not included in one of 
the eight dimensions. For six of the scales the respon- 

* The version of the survey we used in this study differed slightly 
from the final version (VanderZee and Sanderman, 1994). The 
Dutch version of the RAND 36-Item Health Survey 1.0 is 
developed in cooperation with Dr JCM de Haes. 
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dents are asked to give their ratings on 3-6 point 
Likert scales. In computing scale scores, item scores 
were coded and summed into scale scores. The scores 
were transformed into a scale from 0 (worse health) 
to 100 (best health). 

The Nottingham Health Profile (NHP)1 is also a self- 
administered questionnaire containing 38 questions. 
The respondents are asked to give their answers by 
responding 'yes' or 'no' to each question. For exam- 
ple: 'I sleep badly at night'. The NHP contains scales 
for physical mobility, social isolation, sleep, pain, 
emotional reactions and energy. The scale scores are 
computed by summing the weighted or unweighted 
item scores. In this case, we calculated scale scores 
from the unweighted item scores. The scales scores 

Table 1. Incidence of chronic diseases'9 

a) asthma, bronchitis, chronic 11%' 
non-specific lung disease (CNSLD) 

b) infection of the nasal cavity, the 10% 
sinus cavity or the maxillary sinus 

c) heart condition/coronary diseases 4% 
d) hypertension 12% 
e) stroke 1% 
f) stomach ulcer 2% 
g) abdominal disorders (> three 3% 

months) 
h) gallstones or gallbladder infection 1% 
i) hepatitis or cirrhosis of the liver <1% 
j) kidney stones 1% 
k) kidney disease <1% 
i) chronic bladder infection 2% 
m) diabetes 2% 
n) thyroid gland defect 3% 
o) serous backtroubles 14% 

(> three months) or hernia 
p) abrasion of the joints 14% 
q) rheumatoid arthritis (hands or feet) 6% 
r) other forms of rheumatoid arthritis 3% 

(> three months) 
s) epilepsy 1% 
t) dizziness with falling 3% 
u) migraine 10% 
v) skin diseases 2% 
w) malignant diseases or cancer 2% 
x) irreversible injury as a result 4% 

of an accident 
ij) psychological problems, 12% 

e.g. anxiety, depression, overstrain 

Note: These figures represent the percentage of 
subjects that suffered from a specific disease. 

were computed by summing the affirmative responses 
per individual, with a lower total indicating a higher 
health status. 

The List of chronic diseases'9 consists of 25 chronic 
diseases. For each chronic disease, the respondent 
has to answer three questions: (1) Do you suffer from 
this disease? (2) Did you see a doctor for this disease? 
and (3) Did you take any medicines for this disease 
in the last 12 months? The version used in this study 
was a revised version of the list frequently used by 
the Central Bureau of Statistics in population surveys. 
The incidences of the chronic diseases that were con- 
sidered are listed in Table 1. 

The Groninger Activity Restriction Scale (GARS) 2021as 
used as a measure of physical health. The Groninger 
Activity Restriction Scale (GARS) measures functional 
limitations and considers the extent of limitation in 
performing 18 specific tasks. The GARS has subscales 
for Activities of Daily Living (ADL: 11 items) and 
Instrumental Activities of Daily Living (IADL: 7 
items). 

The Centerfor Epidemiological Studies Depression Scale 
(CES-D) 22 was used as a measure of mental health. 
The CES-D is a 20-item instrument designed to meas- 
ure an individual's current level of depressive 
symptomatology, with emphasis on depressed mood. 

The State and Trait Anxiety Scale (STAI) 2 was used as 
a second measure of mental health. This twenty item 
anxiety scale considers feelings like tension, nervous- 
ness, confusion. 

The final measure of mental health we used was the 
General Health Questionnaire (GHQ) 24 (Goldberg, 
Williams, 1988) which measures psychological 
distress and concerns itself with two major dasses 
of phenomena: inability to continue to carry out one's 
normal healthy functions and the appearance of new 
phenomena of a distressing nature. The presently 
used measure is a short 12-item version of the GHQ.25 
The GHQ was included in two versions of the ques- 
tionnaire, the STAI, the CES-D and the GARS were 
included in one version of the questionnaire. 

Statistical analyses 

With respect to sample characteristics, x2 tests were 
performed to examine differences between the three 
groups (receiving different questionnaires) with 
respect to age, sex and education. To examine the 
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representativeness of the sample, x2 tests were also 
performed for differences between the study sample 
and the population of the township with respect to 
the same characteristics. 

To examine the internal consistency of the scales, 
Cronbach's ax was computed. A test statistic recom- 
mended by Feldt26 was used to test whether the scale 
reliabilities for both instruments differed significantly: 

t - (12)(- 2 2 (Df = n - 2 
[ 4 (I -41) (1 - 2 )(1_p2 )1/2 

whereby 41 and 42 refer to the reliabilty coefficients 
of the corresponding scales from both instruments, 
n to the sample size, and p2 to the squared correlation 
between the scores on the two corresponding 
subscales. 

As an indicator of the stability of the scales, cor- 
relations between test and retest scores were 
computed. However, correlations between test and 
retest scores give no indication of the direction of the 
association between these scores. Even when scores 
on the retest are consistently lower, a high positive 
association will be found. Therefore, paired samples 
t-tests were performed to test if the mean scale scores 
on both measurement points were significantly dif- 
ferent. The reliabilities for both instruments were 
compared by performing Z-tests on the Fisher trans- 
formed values of the correlations (and alpha's) for 
the scales from both instruments. 

In order to examine the sensitivity of both instru- 
ments for use in general population surveys the 
distributions of RAND 36-Item Health Survey 1.0 
scores for subjects with a zero response ('no' answers 
to all 38 questions) on the NHP were considered. The 
dispersion of the RAND 36-Item Health Survey 1.0 
scale scores among this group of non-responders was 
examined. 

Moreover, the sensitivity of both instruments in 
predicting chronic diseases was examined. First, for 
both instruments, hierarchical linear regression 
analyses were performed for the number of chronic 
diseases on the five common scales. The comparable 
scales were entered in the regression in the same 
order. Second, based on the distribution of the num- 
ber of chronic diseases, three categories were formed 
of subjects who: (1) did not suffer from a chronic 
disease; (2) suffered from one chronic disease or (3) 
suffered from more than one chronic disease. Respec- 
tively 40%, 27% and 33% of the subjects fell into these 
categories. RAND 36-Item Health Survey 1.0 and 
NHP scores were computed for each category. Uni- 

variate analyses of variance were perfonned for the 
effects of category on the scale scores obtained with 
both instruments. Third, the sensitivity of the RAND 
36-Item Health Survey 1.0 in predicting chronic 
diseases among those subjects who scored zero on 
the NHP was considered. For these subjects the scores 
on the different RAND scales were divided into high 
('healthy') vs. low ('unhealthy') according to the 
median split. Univariate analyses of variance were 
performed to examine the effect of health status on 
the different dimensions on the number of chronic 
diseases. FinaUy, for the purpose of construct valida- 
tion, correlations were considered between the 
common RAND 36-Item Health Survey 1.0 scales and 
NHP scales and corresponding scales from different 
instruments aimed at measuring physical health 
(GARS) and mental health (CES-D, STAI and GHQ). 
Support for the construct validity of an instrument 
is obtained when higher correlations are found with 
corresponding scales than with non-corresponding 
scales from different instruments. 

Results 

Sample characteristics 

From the total sample, 35.4% (n =1,063) responded. 
In terms of age-sex characteristics the sample was 
approximately 35% male and 65% female, aged be- 
tween 18-89 years (mean = 44.1 years; standard 
deviation = 17.5 years), with 22.3% aged over 60 and 
no more than 2.8% aged over 80 years. In addition, 
66% of the sample was married, 7% cohabited, 5% 
had a partner but lived apart, 14% reported to be 
unmarried, 3% was divorced, and 5% was widowed. 
About 42% received lower education (primary school 
or lower professional training), 40% middle education 
(secondary school or middle professional training) 
and 18% received higher education or higher profes- 
sional training. No significant differences were found 
between the three groups (receiving different ques- 
tionnaires) for age, sex and educational characteristics. 

It must be noted that the overall response was low, 
in particular among male subjects. It is possible that 
our sample is not totally representative of the total 
population. It seems that women and the younger 
ages are overrepresented in the sample. Indeed, sig- 
nificant differences between the sample and the 
population of the township were found with respect 
to age (p <0.01) and sex (p <0.01) distribution. No 
significant differences were found between the 
sample and the population with respect to educa- 
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tional level (p = 0.12). Because we are not primarily 
interested in the prevalence of illness but rather in 
correlations between the RAND 36-Item Health 
Survey 1.0 scales and comparable scales from other 
instruments, we assume that this bias will not seri- 
ously affect our results. 

Reliability and validity 

In Table 2 the means, standard deviations and reli- 
ability coefficients that were found for the NHP scales 
are presented. As can be seen, the dispersion of the 
scale scores was not very high. On the whole, 381 
subjects scored zero (best health). The internal con- 
sistency reliability coefficients for the scales were 
moderately high (between 0.65-0.88). The internal 
consistency reliabilities for the RAND 36-Item Health 
Survey 1.0 scales assessing physical functioning 
(t(1016)=2.65; p <0.05), social functioning (t(1013)=3.30; 
p <0.05), mental health (t(994)=6.79; p <0.01) and 
vitality (t(992)=6.79; p <0.01) were significantly larger 
than for the corresponding NHP scales. Reliability 
estimates for the corresponding pain scales did not 
differ significantly. 

In the lower half of Table 2, the corresponding 
results that were found for the RAND 36-Item Health 
Survey 1.0 scale are shown. Although the scale means 

all have values towards the end of the scale, there is 
still considerable dispersion for all scales (SD's vary- 
ing from 18.4-35.5). Compared with the NHP scales, 
the internal consistency of the scales was very high. 
Alpha coefficients ranged between 0.71-0.92. 

To examine the sensitivity of the RAND 36-Item 
Health Survey 1.0 and the NHP to changes in health 
status, after 2 months a sample of 200 persons was 
re-examined, of which 159 persons responded. The 
correlations between test and retest scores for the 
NHP and the RAND 36-Item Health Survey 1.0 are 
given in Table 2. As can be observed, for both instru- 
ments, scores were highly correlated over time. Next, 
paired samples t-tests were performed to test if the 
mean scale scores on both measurement points were 
significantly different. For both scales, none of the 
differences in scale means were significant. Thus, it 
seems that the results from both measures did not 
show much fluctuation over a 2 month period. 

Next, we examined the score distributions of the 
subjects with a zero response (only 'no' answers) on 
the NHP. For these subjects, Table 3 shows means, 
standard deviations, the upper and lower limits and 
the percentage of subjects with an optimal score 
('100') for each RAND 36-Item Health Survey 1.0 
scale score. 

Table 3 shows a remarkable dispersion in RAND 
36-Item Health Survey 1.0 scores of this group with 

Table 2. Means (M), standard deviations (SD), a values, and test-retest reliability of the NHP and the RAND 
36-Item Health Survey 1.0 

Dimension M SD a Test-retest 
reliability* 

NHP 
Physical mobility 0.7 1.3 0.75 0.68 
Social isolation 0.6 0.8 0.65 0.79 
Emotional reactions 0.9 1.5 0.75 0.80 
Energy 0.4 0.8 0.71 0.73 
Pain 0.6 1.5 0.88 0.79 
Sleep 0.7 1.2 0.74 0.80 

RAND 36-Item Health Survey 1.0 
Physical functioning 81.9 23.2 0.92 0.82 
Social functioning 86.9 20.5 0.71 0.58 
Mental health 76.8 18.4 0.85 0.73 
Vitality 67.4 19.9 0.82 0.76 
Pain 79.5 25.6 0.88 0.72 
Role limitations (physical problem) 79.4 35.5 0.90 0.60 
Role limitations (emotional problem) 84.1 32.3 0.86 0.67 
General health perception 72.7 22.7 0.81 0.80 

* Test-retest correlations after a two month interval (n= 159) 
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Table 3. Means (M), standard deviations (SD), upper and lower limits and percentages of subjects with an 
optimal score on the RAND 36-Item Health Survey 1.0 scales for 'zero NHP scorers' (nr381) 

Dimension M -SD Score interval % with score 
'1 00' 

Physical functioning 93.0 12.8 [10,100] 54.2 
Social functioning 95.7 9.4 [42,100] 77.2 
Mental health 85.4 10.7 [40,100] 7.2 
Vitality 77.4 12.0 [30,100] 3.8 
Pain 92.6 14.0 [22,100] 48.7 
Role limitations (physical problem) 94.1 19.7 [0,100] 89.4 
Role limitations (emotional problem) 96.0 16.3 [0,100] 93.2 
General health perception 83.1 14.0 [20,100] 12.8 

* Test-retest correlations after a two month interval (n = 159) 

zero-scores on the NHP. Remarkably, although for 
some of the RAND 36-Item Health Survey 1.0 scales 
(that is for both scales for role limitations and the 
scale for social functioning) a large majority of the 
zero-NHP scorers obtained a maximum score, for 
most other scales less than half of the subjects 
obtained a maximum score. 

Next, we compared the sensitivity of the NHP and 
the RAND 36-Item Health Survey 1.0 to the occur- 
rence of chronic illness. As can be seen (Table 4), the 
five scales of the RAND 36-Item Health Survey 1.0 
did not explain significantly more variance in the 
number of chronic diseases compared with the NHP, 
respectively, R2 = 0.36 and R2 = 0.33 (t = 0.97, ns). For 
both instruments, the corresponding scales for social 
functioning (social isolation and social functioning 
respectively) do not add significant variance to the 
total amount of explained variance. Thus, it seems 
that there are no significant differences in the amount 
of variance explained by the corresponding scales 
from both instruments. 

Second, Table 5 shows the RAND 36-Item Health 
Survey 1.0 and the NHP scores for subjects who: (1) 
did not suffer from a chronic disease; (2) suffered 
from one chronic disease or (3) suffered from more 
than one chronic disease. As can be seen, significant 
effects were found of category on the scale scores 
obtained with both instruments. Thus, the RAND 
36-Item Health Survey 1.0 and the NHP both seem 
good predictors of the number of chronic diseases. 

Next, we considered the sensitivity of the RAND 
36-Item Health Survey 1.0 scales in predicting the 
number of chronic diseases among subjects who 
scored zero on the NIi. For this group, Table 6 shows 
the mean numbers of chronic diseases that were 
found for low and high scorers on each RAND 36- 
Item Health Survey 1.0 scale and the results of 

Table 4. Results of hierarchical linear regression 
analyses of the NHP and the RAND 36-item Health 
Survey 1.0 scalest on the number of chronic diseases 

R R2 Fchang 
NHP 

Physical mobility 0.49 0.24 293.56** 
Pain 0.52 0.27 41.23** 
Social isolation 0.53 0.28 22.39** 
Emotional reactions 0.56 0.32 47.67** 
Energy 0.57 0.33 15.91** 

RAND 36-ltem Health Survey 1.0 
Physical functioning 0.51 0.26 324.3** 
Pain 0.57 0.32 90.3** 
Social functioning 0.58 0.34 27.2** 
Mental health 0.60 0.35 29.4** 
Vitality 0.60 0.36 5.4* 

Significance levels ** p <0.001; * p <0.05. 
t For the RAND 36-item Health Survey 1.0 higher 
scores correspond with better health, for the NHP 
higher scores correspond with worse health. 

univariate tests for the effect of scale score (dichoto- 
mized into low vs. high) on the number of chronic 
diseases. As it shows, for all scales a significant effect 
of scale score on the number of chronic diseases was 
found, with the exception of the scales for social 
functioning and role limitations as a result of physical 
problems. This finding suggests that the other six 
scales provide valid information that is not captured 
by the NHP. 

Finally, the construct validity of both scales was 
considered by relating corresponding RAND 36-Item 
Health Survey 1.0 and NHP scales to common 
measures of physical (GARS) and mental health 
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Table 5. Scores for the NHP and RAND 36-Item Health Survey 1.0 scalest that were found for subjects who 
did not suffer from a chronic disease, who suffered from one chronic disease, and who suffered from more 
than one chronic disease respectively. 

Number of chronic diseases 0 1 > 1 F (2,805) 
NHP 

Physical mobility 0.21 (0.65) 0.47 (0.93) 1.47 (1.76) 70.54* 
Social isolation 0.14 (0.48) 0.26 (0.68) 0.55 (1.01) 24.36* 
Emotional reactions 0.44 (0.92) 0.67 (1.27) 1.77 (2.05) 60.82* 
Energy 0.11 (0.42) 0.27 (0.62) 0.78 (1.01) 49.64* 
Pain 0.08 (0.43) 0.36 (1.09) 1.46 (2.28) 54.55* 
Sleep 0.37 (0.80) 0.52 (0.99) 1.29 (1.50) 47.81* 

RAND 36-Item Health Survey 1.0 
Physical functioning 91.71 (15.15) 82.94 (20.98) 67.51 (26.71) 89.90* 
Social functioning 93.89 (12.93) 88.88 (17.40) 75.33 (25.81) 63.35* 
Mental health 82.88 (13.26) 77.64 (17.35) 67.42 (21.57) 66.17* 
Vitality 75.83 (14.38) 68.44 (18.53) 54.83 (21.27) 97.47* 
Pain 92.37 (15.25) 82.98 (22.02) 64.52 (28.41) 96.66* 
Role limitations (physical problem) 93.26 (21.20) 80.64 (33.30) 59.29 (42.97) 64.38* 
Role limitations (emotional problem) 92.64 (21.87) 86.14 (30.30) 70.55 (40.62) 36.46* 
General health perception 82.89 (14.23) 72.80 (19.73) 53.86 (22.62) 163.79* 

Significance levels *p <0.001. 
tFor the RAND 36-Item Health Survey 1.0 higher scores correspond with better health, for the NHP higher 
scores correspond with worse health. 

Table 6. Mean number of chronic illnesses that was found for low vs. high scorers on each RAND 36-Item 
Health Survey 1.0 scale and the results of univariate ANOVA's for the effect of health status on chronic illness 
for subjects with a zero score on the NHP (nT=344).t 

Low High 
RAND 36-Item Health Survey 1.0 M SD M SD F (1,343) 
Physical functioning 0.73 0.92 0.40 0.73 16.34*** 
Social functioning 0.67 0.93 0.52 0.81 1.84 
Mental health 0.64 0.87 0.48 0.81 3.68* 
Vitality 0.69 0.99 0.43 0.67 7.74* 
Pain 0.80 1.01 0.43 0.71 20.03*** 
Role limitations (physical problem) 0.80 0.82 0.52 0.83 2.42 
Role limitations (emotional problem) 0.85 1.01 0.53 0.82 4.47* 
General health perception 0.80 1.03 0.38 0.62 23.47*** 

Significance levels *** p <0.001; ** p <0.01; * p <0.05. 
tAs a result of missing values the number of subjects included in the multivariate analysis was lower than the 
total number of zero-scorers (n =381) that was reported in Table 3. 

(GHQ STAI and CES-D). As Table 7 shows, scales 
from both instruments show high correlations with 
the corresponding measures of physical and mental 
health, that is, the physical scales are highly corre- 
lated with the GARS subscales, whereas the scales 
for psychological health are highly correlated with 
the scales for anxiety, depression and the GHQ. Note 

that the correlations between the RAND 36-Item 
Health Survey 1.0 scale for mental health and the 
three other measures for psychological well-being are 
significantly higher than the correlations between the 
emotional reaction scale from the NHP and these 
three measures. In a similar vein, correlations 
between the vitality scale and these indicators of 
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Table 7. Correlations of the NHP and the RAND 36-Item Health Survey 1.0 scales with scales from the 
GARS, GHQ, CES-D, and STAItt 

GARS ADL HDL GHQ CES-D STAI 
(n =323) (n = 633) (n =272) 

NHP 
Physical mobility 0.68** 0.62** 0.65** 0.17** 0.26** 0.26* 
Pain 0.48** 0.40** 0.48** 0.19** 0.33** 0.23* 
Social isolation 0.07 0.08 0.06 0.54** 0.62** 0.48** 
Emotional reactions 0.06 0.02 0.09 0.57** 0.68** 0.62** 
Energy 0.40** 0.37** 0.38** 0.44** 0.39** 0.34** 

RAND 36-Item Health Survey 1.0 
Physical functioning -0.65** -0.59** -0.65** -0.28** -0.28** -0.29** 
Pain -0.41** -0.37** -0.42** -0.39** -0.37** -0.37** 
Social functioning -0.41** -0.39** -0.40** -0.64** -0.65** -0.59** 
Mental health -0.08 -0.10 -0.06 -0.76** -0.81** -0.72** 
Vitality -0.34** -0.31 ** -0.35** -0.61** -0.68** -0.59** 

Significance levels ** p <0.001, * p <0.01. 
tFor the RAND 36-Item Health Survey 1.0 scale higher scores correspond with better health, for the other 
scales higher scores correspond with worse health. tGARS=Groningen Activity Restriction Scale; GHQ=Gen- 
eral Health Questionnaire; CES-D=Center for Epidemiological Studies Depression Scale; STAI =State and 
Trait Anxiety Questionnaire. 

psychological health are also significantly higher than 
the correlations between the energy scale and these 
indicators. The energy scale from the NHP shows 
comparable correlations with the physical scales 
(GARS-subscales) and the psychological scales (STAI, 
CES-D and GHQ). Further, the GARS subscales are 
more highly correlated with the RAND 36-Item 
Health Survey 1.0 social functioning scale (r's of -0.39 
to -0.41 ) than with the NHP social isolation scale (r's 
of 0.06 to 0.08). 

Discussion 

This study shows that, compared with the NHP, the 
RAND 36-Item Health Survey 1.0 is a more reliable 
measure of health status in the sample surveyed. The 
internal consistency reliability of all RAND 36-Item 
Health Survey 1.0 scales was high, and on the average 
higher than for the NHP scales. High test-retest 
correlations (2 month interval) were found for both 
instruments. Test-retest correlations (mean correla- 
tion 0.77 and 0.71 for the NHP and the RAND 36-Item 
Health Survey 1.0, respectively) in this study were 
similar to those reported by Brazier and his colleages" 
(mean correlation 0.71). 

Previous studies using the NHP, have reported a 
modal response of 0 (only 'no'-answers), making the 
instrument an insensitive instrument for use in popu- 

lation surveys, whilst not discriminating between 
subjects suffering from mild health problems. In this 
study, we found considerable dispersion in RAND 
36-Item Health Survey 1.0 scores within this zero 
response group. Hence, the RAND 36-Item Health 
Survey 1.0 may be better suited for use in population 
surveys, as compared with the NHP. 

The sensitivity of the RAND 36-Item Health Survey 
1.0 to the occurrence of chronic illness does not differ 
significantly when compared with the NHP. Hierar- 
chical regression analyses with the inclusion of only 
the five corresponding scales showed that the RAND 
36-Item Health Survey 1.0 scales do not explain sig- 
nificantly more variance in the number of chronic 
diseases than do the NHP scales. Moreover, forming 
three groups according to the number of chronic 
diseases, significant effects of group on the common 
scale scores from both instruments were found. Thus, 
both scales seem capable of predicting chronic illness. 
Interestingly, we did find support that the RAND- 
scales provide valid information that is not captured 
by the NHP. Among individuals with a zero score on 
the NIP, high and low scorers on each RAND 36-Item 
Health Survey 1.0 scale differed significantly in the 
number of chronic diseases. Apparently, even among 
subjects with the best health status as measured by 
the NHP, the RAND 36-Item Health Survey 1.0 is 
able to account for variation in the number of chronic 
diseases. 
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In this study, the presence of chronic diseases was 
measured by the 'List of Chronic Diseases'. The 
validity of taking 'number of chronic complaints' as 
a quanfifying indicator of chronic illness might be 
criticized. The number of diseases gives no indication 
of the seriousness of the complaints. A combination 
of migraine and dizziness is not necessarily twice as 
worse, compared with a form of cancer. Besides, an 
illness in a progressive stage can not be compared 
with a disease in a beginning stage. Future studies 
should take the seriousness of the specific case of 
illness into account. 

Examining the relation between the RAND 36-Item 
Health Survey 1.0 scales and the NHP on the one 
hand and scales from other instruments on the other 
hand, it was found that for both instruments 
correlations between subscales and corresponding 
measures of physical and mental health were higher 
than the correlations between the subscales and non- 
corresponding measures. Both instruments did not 
differ very much in this respect. Noteworthy is that 
vitality as measured by the RAND 36-Item Health 
Survey 1.0 seems to reflect mental health whereas 
energy as measured by the NHP reflects both physical 
and mental health. In addition, the social functioning 
scale from the RAND 36-Item Health Survey 1.0 was 
strongly correlated with measures of physical health, 
whereas the corresponding NHP scale for social 
isolation only correlated significantly with mental 
health. It seems that the 'common scales' for vitality 
and social functioning measure different things. In 
an earlier study,27 factor analysis revealed that the 
RAND 36-Item Health Survey 1.0 vitality scale and 
social functioning scale both loaded substantially on 
two factors one reflecting positive psychological well- 
being, and the other reflecting negative psychological 
well-being. Further research is necessary on the 
construct validity of these scales. 
Summarizing, compared with the NHP, the RAND 
36-Item Health Survey 1.0 seems a highly reliable 
instrument capable of discriminating between sub- 
jects who only suffer from mild health problems. The 
RAND 36-Item Health Survey 1.0 is even able to 
discriminate among subjects with a score of zero on 
the NHP. How both instruments compare with 
respect to their sensitivity to chronic illness should 
be further investigated using more valid criteria, like 
diagnose by doctors or classifications of the severity 
of diseases. However, on the basis of the current 
study it seems reasonable to conclude that the RAND 
36-Item Health Survey 1.0 seems to be a more 
sensitive instrument than the NHP for the use in 
population samples (see also VanderZee, Heyink and 
Sanderman, 1994).' 
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