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� Abstract Objectives The aim of this study is to com-
pare three indicators of psychological distress (PD)
on the strength of their association with subjective
(or perceived) health and to analyse to what extent
these associations will change after adjusting for phys-
ical illness measures and other possible confounding
variables.Methods Data were used from a community-
based sample of adults (N=9,428). Psychological dis-
tress was measured using three different instruments:
the Negative Affect Scale of Bradburn, a nervousness
scale, and a self-reported depressive complaints. Phys-
ical illness was measured by seven specific chronic
conditions, a co-morbidity index of 17 conditions and
two disability measures. Subjective health was assessed
by a single question. Ordinary least square and logistic
regression as well as structural equation modelling
were used to analyse the data. Results The relation be-
tween subjective health and PD is strongest in case
nervousness and this, or negative affect, are used as
indicators of PD. The measure of depressive com-
plaints is less strongly, but still substantially, related to
subjective health. After correction for physical illness
variables, the change in strength of the association is
slightest for depressive complaints and highest for
nervousness. Only small differences between negative
affect and nervousness were established. These mea-
sures, which were more contaminated by physical ill
health than depressive complaints, have the strongest

association with subjective health both before as well
as after correction for physical illness components.
Conclusion Negative affect and nervousness are reli-
able and valid indicators of PD, which can be used to
predict subjective health. However, for this purpose, a
correction for the confounding effects of physical ill-
ness variables will be necessary. The depressive com-
plaints measure is not only less predictive of subjective
health but also less contaminated by physical illness
variables, making it a better indicator of PD if cor-
rection for physical illness variables is not possible.

� Key words construct validity – health status
measurement – psychological distress – somatic
morbidity – perceived health

Introduction

In illness-related behaviour, such as absence from
work, search for help and consultations with physi-
cians, both physical and mental health factors may play
a part. When studying such behaviour, it is important
to be able to make a clear distinction between physical
and mental aspects of health and illness. If mental
disorders are measured in addition to other measures
of illness and physical functioning, the assessment of
these disorders should be as independent as possible
from physical illnesses and symptoms.

However, common mental disorders, such as psy-
chological distress (PD) or mood disorders, are often
accompanied by physical symptoms or bodily com-
plaints, which may complicate the distinction between
physical and mental disorders [1].

This implies that when choosing an instrument ap-
propriate for studies of illness-related behaviour, mea-
sures of PD contaminated with physical symptoms
should be avoided, or alternatively, measures with the
lowest degree of contamination should be preferred.

In this study, we will focus on the assessment of the
construct validity of three measures that can be used asSP
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indicators of PD. Validity will be assessed from two
perspectives:

1. the association of these PD measures with physical
illness measures and

2. the performance of these PD measures to predict
perceived health.

The first perspective is chosen to assess the degree
of contamination of the PD measures. If the associa-
tion is weak, we consider the degree of contamination
to be low. The second perspective is less obvious but is
related to the background of this study: our intention is
to use (one of) these measures to predict help-seeking
behaviour and utilisation of general, i.e. non-mental,
health care. It may, therefore, seem logical to compare
these measures on the strength of their associations
with the utilisation of general health services. However,
health service use is also influenced by characteristics
of the health care system itself, such as availability and
accessibility of specific services [2, 3], from which we
want to refrain in this stage. For that reason, we ex-
amine the relation between PD and subjective health
(perceived health status), because we consider subjec-
tive health as the nearest next link on the causal path-
way to health care utilisation, which is not influenced
by structural characteristics of the health care system
or physician behaviour [4, 5] but is closely associated
with health care utilisation [6–8]. A measure of PD that
is best in predicting subjective health has the highest
validity in this respect. However, subjective health will
not be related to PD only but to other subject-related
factors as well, especially physical (ill) health [9, 10]. At
the same time physical illness may lead to PD [11, 12].
This implies that both PD and subjective health may be
related to physical illness and that physical illness may
act as a confounder in the association of PD and sub-
jective health (see also Fig. 1). Therefore, we will also
study the effects of physical (ill) health (and other

possible confounders) on the association between PD
and subjective health and adjust for their effect.

In combining these objectives, the aim of this study
is to compare three indicators of PD on the strength of
their association with subjective health and to analyse
to what extent these associations will change after
adjustment for physical illness measures and other
possible confounding variables. An indicator of PD
with minimal physical health components will show
less change in degree of association with subjective
health if this association is adjusted for physical health,
which will be seen as an indication of higher construct
validity.

The main concepts and measures and their sup-
posed relations are depicted in Fig. 1.

Method

� Study population

For this study, data were used from a community-based sample of
adults (from 15 to 90 years of age) from a population of enrollees of a
sickness fund working in the western part of the Netherlands, who had
responded to a health survey mailing (N=9,428). The design of the
procedure for conducting the survey was guided by Dilman’s [13]
recommendations. The first mailing of the survey was in February
1993. In this sample, individuals who were hospitalised in a period
before the survey were deliberately over-represented. The net response
rate to the survey was 70.4%. Respondents and non-respondents
differed slightly in their medical consumption. Non-response bias will
result in a small overestimation of utilisation of prescribed drugs [14].

� Data

As part of the survey, PD was measured using three different in-
struments. The first instrument was the Negative Affect Scale (NAS),
i.e. the negative items of Bradburn’s Affect Balance Scale [15]. The
NAS is a five-item scale, which appeared to be quite reliable
(Cronbach’s α=0.80) in this study. It is related to factors such as
anxiety and depression [15], neuroticism and psychological com-
plaints [16]. The second instrument was the nervousness scale. This
three-item scale was originally part of a larger scale designed to
measure work-related stress and subjective health [17, 18]. Its re-
liability appeared to be satisfactory (α=0.74). It measures feelings of
nervous tension and irritability and it is correlated to neuroticism
[18].

As part of the survey, chronic conditions (25 types), including
depressive complaints, were assessed by self-report, using the same
checklist as listed in the periodical General Health Survey of the
Central Office of Statistics in the Netherlands [19]. Self-reported
depressive complaints (a single-item measure) were used as a third
indicator of PD.

To measure physical illness, only active chronic conditions, i.e.
conditions for which treatment was going on at the moment of
completing the questionnaire, were used. Seven different active
chronic conditions (arthritis, back problems, diabetes, heart disease,
hypertension, lung disease and migraine) that had the highest prev-
alence in the sample were used as seven independent dummy vari-
ables. Data on the other 17 conditions (excluding depressive
complaints) were used to form a co-morbidity index by counting
the number of chronic conditions for which treatment had been
sought.

In addition to these disease-related variables, two other possible
confounding variables were included in the analyses. Two measures
of disability, based on indicators developed by the Organisation for
Economic Co-operation and Development [20], were used: activitiesFig. 1 Relations between main concepts and measures
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of daily living (ADL) restrictions and mobility restrictions. The
reliability (Cronbach’s α) of these measures was 0.89 and 0.85,
respectively.

Subjective health was assessed as part of the survey by asking a
single question (“How is your health in general”) with five answer
categories, ranging from ‘very good’ to ‘poor’.

The socio-demographic variables that were included in the ana-
lyses were age, gender, marital status (divorced/separated/widow(er)
vs other), living situation (household size) and educational level.

� Analyses

The analyses were conducted in two steps.
First, we wanted to detect which illness and disability variables

and which socio-demographic variables should be considered as
confounding variables, as to the relation between PD and subjective
health. For that purpose, the measures of PD and subjective health
were each used as dependent variables in regression analyses, which
used general and specific chronic illness variables as well as socio-
demographic variables as independent variables. This was done
separately for each category of independent variables as well as
combined for all categories of independent variables. To be con-
sidered a confounding variable requires that the same (independent)
variable is associated with the measure of PD under consideration as
well as with subjective health. This implies that both (standardised)
regression coefficients related to the same independent variable
should have a minimal significance level of 1%.

Secondly, for each measure of PD, two regression models pre-
dicting subjective health were estimated: firstly, a basic model (un-
adjusted, with PD as the only independent variable); and secondly,
an adjusted model with PD and the confounding variables selected in
the first step as independent variables.

All models were estimated by using standard multiple regression
analysis. As ‘depressive complaints’ is a binary variable, using mul-
tiple regression analysis might result in biased coefficients. We
therefore checked the results by replicating the analysis related to
this variable using logistic regression analysis instead of linear re-
gression analysis.

As a final check, a structural equation model (reflecting the
model depicted in Fig. 1) was tested for each measure of PD. In this
model, physical illness will be considered as a latent variable, which
is measured by several observed indicators. The EQS 6.1 program
[21] was used for that purpose.

Results

� Sample characteristics

Almost 57% of the respondents were female. The larg-
est age category was 25–34 years (28%), whereas 17.4%
were aged 65 or more. The majority of the respondents
(75%) rated their health as good or very good. How-
ever, 40% had one or more chronic conditions. Nearly
16% had a chronic condition with at least one co-
morbid condition. Back problems were predominant
(8.8%), followed by migraine (7.3%) and arthritis
(6.7%). Only 5% had some degree of ADL restrictions,
mobility restrictions being more frequently seen (al-
most 20% had some restrictions).

Almost 13% had depressive complaints and more
than 5% sought treatment for these complaints. On the
nervousness scale, 19% scored two or more complaints
(out of three possible complaints). On the NAS, 44%
did not have any negative feeling at all and 30% had

sometimes one or two negative feelings (out of five).
The other 26% had at least several negative feelings on
occasion, such as loneliness or being upset.

Additional sample characteristics can be found in
Table 1.

� Psychological distress and subjective health

In Tables 2 and 3, the results of the regression analyses,
as described in the Method section, are presented.
Table 2 contains standardised regression coefficients
(betas) of the regression models with the three var-
iables indicating PD and subjective health variable as
dependent variables. This table shows the strength of
the associations of the indicators of PD with physical
illness measures and demographic variables. For each
dependent variable, the coefficients of the three sepa-
rate models (demographics, general illness and specific
chronic conditions) are presented in the left column,
whereas the coefficients of the combined model are
presented in the right column.

The relation between physical illness and PD is weak
in the case where ‘depressive complaints’ is used as an
indicator of PD. The general illness measures explain
just 2% of the total variance, the specific chronic con-
ditions 3% and the combined model, i.e. the com-
bination of these measures with socio-demographic
variables, explains 4% of the variance. In comparison
to the other indicators, ‘negative affect’, used as an
indicator of PD, has the strongest association with
general illness measures (adjusted R2=0.07; with the
combined model, adjusted R2 becomes 0.12). ‘Ner-
vousness’ is in between these indicators.

Subjective health is much better explained by the
same independent variables. The general illness mea-
sures explain 29% of the total variance; the specific
measures, 19%. Both categories, combined with demo-
graphics, result in 34% explained variance.

From Table 2, we can also learn which independent
variables (physical illness measures and demograph-
ics) may function as confounders. As already stated
in the Method section, independent variables that
have significant regression coefficients with subjec-
tive health as dependent variable, as well as with one
of the PD variables as dependent variable, may be
considered confounders as to the relation between
PD and subjective health.

Within the category of socio-demographic variables,
age is clearly a confounder (although not very convinc-
ingly related to nervousness). Low educational level is
related to nervousness and subjective health as well.

Within the category of the general physical illness
variables, both the number of chronic conditions and
mobility restrictions may act as confounding variables
related to all three PD measures.

Within the category of seven specific chronic condi-
tions, ‘back problems’ and ‘migraine’ may act as con-
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founders, related to each PD measure. Hypertension
and lung disease may be considered confounders
related to negative affect and nervousness.

In Table 3, the results can be found in the regression
analyses in which subjective health was the dependent
variable and one of the PD indicators (depressive
complaints, negative affect or nervousness) was the
main independent variable combined with other inde-
pendent variables, which may act as confounders.

From Table 3, we can learn that all indicators of
PD are related to subjective health, if not adjusted for
confounders. Negative affect and nervousness are
associated with subjective health more strongly than
depressive complaints.

The relationship of ‘depressive complaints’ with
(worse) subjective health is attenuated after adding
age, number of chronic conditions and mobility re-
strictions (as well as two specific chronic conditions) to
the regression model, but it is still significant. The beta
coefficient of depressive complaints is reduced by 29%
from 0.24 to 0.17.

In case ‘negative affect’ (instead of depressive com-
plaints) is used as indicator of PD, the addition of
confounders results in a reduction of 33% of the co-
efficient of negative affect (from 0.33 to 0.22). ‘Ner-
vousness’ as a predictor of subjective health is behav-
ing almost similar as to negative affect, with a slightly
greater reduction (from 0.35 to 0.22, i.e. 37%) of the
beta coefficients related to nervousness, when con-
founders are added.

The results of testing the structural equation model
are summarised in Table 4. In this model, the same
variables were used, as shown in Table 3, as far as they
were common in all regression models shown in that
table. Consequently, educational level, lung disease
and hypertension were not included in the analyses.
We postulated a latent variable physical illness, which
was measured by the number of chronic conditions,
mobility restrictions, back problems and migraine.
Physical illness was related to subjective health in two
ways, directly and via PD (see also Fig. 1). Subjective
health was supposed to be related to physical illness,
PD and age.

All three models (with different PD indicators) had,
more or less, the same goodness of fit. However, the
model parameters showed some interesting differ-
ences. The path coefficients of the PD indicators and
subjective health were almost comparable for depres-
sive complaints and nervousness and the lowest for
negative affect. Factor loadings of PD indicators on the
physical illness factor (latent variable) were highest for
negative affect and lowest for depressive complaints.

Discussion

We assessed the construct validity of three indicators
of PD by comparing the strength of their relations
with subjective health before and after adjustment
for mainly physical illness effects.

The relation between subjective health and PD is
strongest in the case where nervousness is used as an
indicator. However, the strength of that relation is al-
most on the same level where negative affect is used as
an indicator. The measure of depressive complaints is
less strong, but still substantial, as related to subjective
health.

Table 1 Sample characteristics

Variable N %

Gender
Male 4,065 43.1
Female 5,363 56.9
Age
15–24 years 878 9.3
25–34 years 2,635 28.0
35–44 years 1,738 18.4
45–54 years 1,450 15.4
55–64 years 1,090 11.6
65–74 years 922 9.8
75 years or older 714 7.6
Marital status
Married/living with partner 6,436 68.3
Never married 1,818 19.3
Divorced/separated 316 3.4
Widow 739 7.8
Unknown 118 1.3
Living situation
Alone 1,461 15.5
With one person 3,146 33.4
With two or more persons 4,508 48.0
Unknown 312 3.3
Educational level
Low 5,429 57.6
Middle 2,619 27.8
High 1,087 11.5
Unknown 293 3.1
Number of chronic conditions (w/o depressive complaints and seven specific
conditions)
0 7,303 77.5
1 1,462 15.5
2 344 3.7
3 or more 123 1.3
Unknown 195 2.1
Specific conditions
Osteoarthritis 633 6.7
Back problems 831 8.8
Diabetes 172 1.8
Heart disease (-infarct) 175 1.9
Hypertension 682 7.2
Lung disease 436 4.6
Migraine 689 7.3
Psychological distress
Depressive complaints 1,187 12.6

Mean SD
Psychological distress
Negative affect (ABS) 6.60 2.21
Nervousness scale 0.62 0.98
Measures of health and disability
Subjective health 2.14 0.83
ADL restrictions 3.10 0.69
Mobility restrictions 3.62 1.69

ABS Affect Balance Scale
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After adjustment for physical illness variables and
other confounding variables, such as age, the change in
strength of the association is the slightest for depres-
sive complaints and highest for nervousness. There are
only slight differences between negative affect and
nervousness. These measures, which are more contam-
inated by physical ill health than depressive com-
plaints, have the strongest association with subjective
health both before as well as after correction for phys-
ical illness components. However, the measure of de-
pressive complaints has the highest construct validity
as a measure of PD if a measure with the lowest phys-
ical health components is required.

Our study has several limitations and possible
weaknesses.

Firstly, our indicators of physical illness were all
based on self-report. Theoretically, this might have in-
flated the observed associations between physical ill-
ness measures and subjective health perception as well
as PD measures. The most important physical illness
indicators were based on self-reported chronic condi-
tions. As we not only asked about the presence of such
a condition but also whether a treatment for such a
condition was being sought or was still going on, it can
be assumed that these indicators are not just tapping
health perceptions but also more objective health dif-

Table 2 Prediction of three indicators of PD and of subjective health status by socio-demographic and illness variables

Dependent variables Depressive complaints Negative affect (ABS) Nervousness Subjective health
three models combined model three models combined model three models combined model three modles combined model
beta beta beta beta beta beta beta beta

Demographic variables
Age Ns −0.05 −0.08 −0.17 0.08 Ns 0.29 0.11
Gender (male) 0.07 0.05 0.12 0.09 0.09 0.06 Ns Ns
Marital status
(divorced/separated/widow)

Ns Ns 0.10 0.08 Ns Ns Ns Ns

Living situation −0.05 −0.05 −0.12 −0.11 Ns Ns Ns Ns
Educational level (low) Ns Ns Ns Ns 0.04 0.05 0.05 0.06
Educational level (high) Ns Ns Ns Ns Ns Ns Ns Ns
Adjusted R2 (model 1) 0.01 0.05 0.02 0.10
General illness variables
Number of chronic conditions 0.12 0.10 0.12 0.11 0.15 0.14 0.29 0.23
ADL restrictions Ns Ns 0.06 0.05 Ns −0.03 Ns Ns
Mobility restrictions 0.06 0.05 0.17 0.15 0.13 0.10 0.39 0.27
Adjusted R2 (model 2) 0.02 0.07 0.05 0.29
Specific chronic conditions
Lung disease Ns Ns 0.06 0.03 0.05 0.03 0.17 0.11
Hypertension Ns Ns 0.03 0.03 0.08 0.07 0.10 0.05
Back problems 0.07 0.05 0.07 0.03 0.06 0.03 0.19 0.12
Osteoarthritis 0.04 Ns 0.06 Ns 0.05 Ns 0.15 0.03
Migraine 0.13 0.11 0.11 0.09 0.10 0.09 0.09 0.09
Diabetes Ns Ns 0.03 Ns 0.04 Ns 0.09 Ns
Heart disease (-infarct) Ns Ns Ns Ns Ns Ns 0.14 0.04
Adjusted R2 (model 3) 0.03 0.03 0.04 0.19
Adjusted R2 (combined model) 0.04 0.12 0.07 0.34

Ns Not significant

Table 3 Prediction of subjective
health by three indicators of PD and
possible confounding illness and de-
mographic variables

PD is indicated by: Depressive complaints Negative affect (ABS) Nervousness
Models Depressive complaints + all

proven confounders
negative affect + all
proven confounders

nervousness + all
proven confounders

beta beta beta

PD indicator 0.24 0.33 0.35
Adjusted R2 (not adjusted model) 0.06 0.11 0.12
PD indicator 0.17 0.21 0.22
Age 0.16 0.15 0.10
Educational level (low) 0.06
Number of chronic conditions 0.24 0.21 0.21
Mobility restrictions 0.28 0.23 0.26
Lung disease 0.11 0.11
Hypertension 0.05 0.04
Back problems 0.11 0.11 0.11
Migraine 0.07 0.07 0.07
Adjusted R2 (compr. model) 0.35 0.38 0.38
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ferences. Nevertheless, we might have overestimated
the strength of the associations between physical ill
health and PD measures, thus overcorrecting their as-
sumed contamination effects. This may affect the pre-
cise strength of the corrected associations, but this will
be the case for all measures of PD, implying that it will
not affect our main findings.

Secondly, we were not able to establish the reliability
of the measure of depressive complaints, as it is a
single item measure. If, for this or other reasons, this
measure is less reliable than the other indicators of
PD, which were at least sufficiently reliable, then the
strength of the association with subjective health will
be attenuated. This might explain the lower predic-
tive validity of this measure in relation to subjective
health.

The association of negative affect with subjective
health is consistent with findings of other studies
[22–25]. Most of these studies, however, relate nega-
tive affect to several forms of illness behaviour such
as symptom perception, symptom reporting and so-
matic complaints, resulting in a stronger association
than we found. Moreover, it appears that somatic
complaints and symptoms reporting are better ex-
plained by negative affect than by differences in phys-
ical illness. Studies that relate subjective or perceived
health (instead of symptom reporting or somatic com-
plaints) to other measures of health, negative affect
and mood disorders are less dominant compared to
measures of physical ill health [9, 26]. This could mean
that negative affect has more effect on the reporting of
symptoms than on the perception of symptoms [27].

Both nervousness and negative affect showed simi-
lar patterns of associations with other measures of ill-
ness to a great extent. The finding that nervousness is
behaving in a more or less parallel way compared to
negative affectivity was not expected. The nervousness
scale is a part of a larger, more comprehensive scale
on work-related stress. This comprehensive scale is
susceptible for both physical distress and PD [18].
Our assumption, being that the nervousness subscale
would be more related to physical distress than neg-

ative affect, appeared not to be correct. A closer look at
the specific items that constitute ‘negative affectivity’
and ‘nervousness’, respectively, does not provide a self-
apparent explanation of the parallels of these mea-
sures. Negative affectivity comprises items related to
loneliness, restlessness and depressed mood, whereas
nervousness is related to agitation and sensitivity. On
the two bipolar dimensions regularly used in the liter-
ature on affects and emotions [28, 29], both measures
load on the negative side of the (un)pleasantness di-
mension, but it is not clear whether they differentiate
on the second dimension of level of activation (arousal
vs sleepiness), as both contain just one item related
to arousal.

Depressive complaints can, presumably, be posi-
tioned further away from the arousal side than nega-
tive affectivity and nervousness. If that interpretation
is correct, it might explain, as least partly, the weaker
association of it with subjective health compared to the
other measures of PD [30].

Many questionnaires and rating scales have been
developed to measure depression. They differ largely
as to their contamination with physical symptoms [31,
32]. A simple question on depressive complaints, used
as a screening tool among clinical groups, appeared to
be highly predictive of depressive disorder [33]. It
seems that the same simple question results in a mea-
sure that is relatively free of contamination with ill
health. The reliability of this measure should, however,
be further examined.

In conclusion, we can state that both the negative
affect measure and the nervousness scale are reliable
and valid indicators of PD that can be used to predict
subjective health and health-related behaviour. If used
for that purpose, they should, however, be corrected
for the confounding effects of physical illness variables.
Depressive complaint is less strongly related to sub-
jective health and may therefore be less valid as a
predictor of health-related behaviour. It is, however,
less contaminated by physical illness variables, making
it a better indicator of PD if correction for physical
illness variables is not possible.

Table 4 Summaries of structural
equation models: fit coefficients and
model parameters

PD is indicated by Depressive complaints Negative affect (ABS) Nervousness

Model fit
CFI 0.74 0.77 0.76
LISREL GFI 0.94 0.94 0.94
LISREL AGFI 0.85 0.86 0.86
SRMR 0.10 0.10 0.10
RMSEA 0.14 0.14 0.14
Model chi-square 2,223.09 2,154.25 2,163.39
Model parameters (standardised solution)
Path coefficient PD-subjective health 0.10 0.06 0.11
Path coefficient physical illness factor-subjective health 0.71 0.70 0.70
Factor loading PD on physical illness factor 0.23 0.45 0.33

PD Psychological distress, CFI comparative fit index, GFI goodness-of-fit index, AGFI adjusted goodness-of-fit index, SRMR
standardised root mean–square residual, RMSEA root mean–square error of approximation
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