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The Factor Structure and Factor Stability of the Hospital Anxiety
and Depression Scale in Patients with Cancer

STIRLINGMOOREY,STEVENGREER,MAGGIEWATSON, CHRISTINEGORMAN, LINDA ROWDEN,
ROBERTTUNMORE,BERNADETTEROBERTSONand JUDITH BLISS

An exploratoryfactoranalysisof the HADwascarriedout in 568 cancerpatients.Two distinct,
but correlated,factors emergedwhich correspondedto the questionnaire'sanxiety and
depressionsubscales.Thefactorstructureprovedstablewhensubsamplesof thetotal sample
wereinvestigated.Theinternalconsistencyof the two subscaleswasalsohigh.Theseresults
providesupport for the use of the separatesubscalesof the HAD in studiesof emotional
disturbancein cancerpatients.

With the growth of liaison psychiatry asa specialty
in its own right, the needfor standardisedmeasures
of emotional disturbance in patients with physical
illnesshasbecomeincreasinglyimportant. The most
commonly encountered emotional disorders in
medical patients are anxiety and depression, which
frequentlycoexist.Scalesfor investigatingboth these
symptoms are therefore particularly attractive to
researchersand clinicians in this field. One such scale
which is receivingattention is the Hospital Anxiety
and Depression Scale (HAD). This is a brief,
self-administered rating scale which has been
specificallydesignedfor patientswith physicalillness
(Zigmond & Snaith, 1983).It consistsof 14 items,
seven regarding depression, seven anxiety. The
depression subscalehas been constructed so that
somatic items are largely excluded. The subscale
heavily emphasisesanhedonia, which is considered
by someto bethe symptom of depressioncharacter
istic of the endogenoussubtype and predictive of
responseto antidepressantmedication(Klein, 1974).
The items on the anxiety subscalewere chosenby
Snaith et a! (1982)from anxiety items in the Present
State Examination (Wing et a!, 1974) and from
Snaith's own research.

Evidencefor the concurrent validity of the HAD
has been reported in psychiatric patients (Bramley
eta!, 1988),in a heterogeneousgroup of patientswith
physical illness (Aylard et a!, 1987)and in patients
attending a genitounnary clinic (Batczak, 1988).
Ibbotson eta! (1989)investigatedthe validity of the
HAD as a screening instrument for psychological
distressin 514patients with cancer. The HAD was
compared with two other self-rating scales,the General
Health Questionnaire (GHQ; Goldberg, 1972)and
the Rotterdam Symptom Checklist (RSCL; deHaes
et a!, 1983).All three scaleswere also assessedby
comparisonwith thePsychiatricAssessmentSchedule
(PAS; Maguire eta!, 1978)which was used as a gold

standard: the PAS is a semistructured interview that
includes symptoms based on DSM-III criteria
(American Psychiatric Association, 1980). Ibbotson
eta! concludedthat the HAD performedbestoverall,
but the RSCL performed better as a screening
instrument for patients with stable disease.

These validation studies assumethat the HAD
does, as its authors suggest,function as two scales
measuringtwo distinctmoodstates.Clinicalexperience
with patientswith physicalillness,however,suggests
that it is frequently difficult to distinguish anxiety
and depression. In view of this it could be argued
that the HAD would bemorevalidly usedasa single
14-itemmeasureof mixed emotional disturbance: it
might act as a global measure of psychological
distress,asdoesthe GHQ. Lewis & Wessely(1990)
have used the HAD in this way with dermatology
patients, while Razavi et a! (1990) used the full
14-itemscalein a study of Belgian cancerpatients.
On the basisof a factor analysisof the data, Razavi
eta! concludedthat the HAD wasa unidimensional
measureof emotional distress.

It is of both theoretical and practical importance
to establishwhether the HAD should be usedas a
unidimensional or bidimensional scale.This paper
describesthe factor structure of the HAD in 568
cancerpatients, and is the first detailed analysisof
the scaleto be reported with any substantial group
of patients. The useof factor analysisasa method
of assessingthe validity of an empirical measureis
well established(Nunnally, 1978).In this study it has
beenusedto test for the existenceof two underlying
factors correspondingto the subscalesof the HAD.

Method

TheHAD iscurrentlybeingusedasascreeninginstrument
in a larger study by the PsychologicalMedicineGroup at
the RoyalMarsdenHospital. Theplan of investigationhas
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beendescribedin detailelsewhere(Moorey& Greer,1989).
In brief, a consecutiveseriesof cancerpatientsattending
the Royal Marsden Hospital is screenedto selectpatients
with psychological morbidity. These patients are then
invited to join a randomised controlled trial comparing a
brief psychological therapy with a no-treatment control.
Sincethe HAD isoneof thescreeninginstruments,anxiety
and depression scores are available from a large sample of
cancerpatientswith a wide rangeof psychologicaldistress,
from noneto pathological. To enterthe studyand receive
the HAD aspart of the screeningprocedurepatientsneed
to fulfil the followingcriteria:

(a) patientsattend the Royal MarsdenHospital with a
diagnosis of any form of cancer except cerebral
tumours at initial diagnosis of cancer or first
recurrence

(b) patients are aware of their diagnosis
(c) estimated duration of survival, as judged by the

clinician, is more than 12months
(d) patients are aged 18â€”75years
(e) patients speakfluent English
(1) patients have no obvious intellectual impairment
(g) patientsresidewithin the GreaterLondon or Home

Counties area.

Patientswho meetthe entry criteria are seenbetween4
and 12weeksafter initial diagnosisor first recurrence.This
time lag allows patients to recover from the initial shock
of learning of their diagnosis. Patients screened earlier
would be more likely to be experiencingtransient distur
bancesof mood. Although thesepatientsmay vary in the
stageand severityof their cancer,they all sharethe same
characteristicof beingwithin threemonthsof learningthat
theyhavecancer,or a recurrenceof cancer.

The575patientswhohadbeenscreenedduringthefirst
18monthsof thestudywereincludedin thisinvestigation.

Factoranalyseswereperformedon the full 14-itemHAD
scale, and on the two seven-item subscales separately. Using
the BioMedical Data Package(BMDP, 1988), Pearson
product-moment correlation coefficientswere computed and
a principal-componentsprocedureusedto extracttheinitial
factors.Thepredeterminedcriterion chosenfor thenumber
of factorsto beextractedwasthecommonlyusedKaiseror
eigenvaluecriterion, with which factorsareretainedif they
have an eigenvalueequal to or greater than 1.

Two methods of rotation of this factor solution were
compared:orthogonalrotationusingthevarimaxprocedure,
and oblique rotation using direct quartimin (the oblique
rotational procedurerecommendedfor usewith BMDP).
Following the initial extraction of factors, rotation is used
to achieve the simplest and most meaningful factor
structure. An orthogonal rotation makesthe assumption
that the underlying factors arenot correlated.An oblique
rotation, however,doesnot makethis assumption,and so
allows for the possibility that the factors might show a
correlation with eachother. There is considerabledebate
overwhetheranxietyanddepressionexistasseparateentities
(Stavrakaki& Vargo,1986)andsubscalesof anxietyandde
pression on questionnaires frequently show high correlations.
For this reason it was considered important to compare the
two rotation procedures.

In order to test the stability of the factor structure
obtained, further analyses of two subsamples were carried
out. (a) The samplewassplit into two halves,and factor
analyseswerethenperformedon thesetwo subsamples.(b)
Separate factor analyses were performed on the data from
maleandfemalesubjectsto establishthe factorstability
across sexes.

Results
Resultsfrom the screeningquestionnaireswereavailable
for 575patients.The meanageof the sample(70.8%men,
29.2% women)was55.1(s.d. 12.8)years.A wide rangeof
cancerdiagnoseswascovered.Thelargestdiagnosticcategory
was breast cancer (47.1%), while 9.7'lo of patients had
malignancies of the cervix, uterus or ovary, 8.7Â°!.non
hodgkin's lymphoma, 7.3% head and neck tumours, and
5.7% Hodgkin's disease. Other diagnoses constituted
21.5% of the sample.The samplewas heavily weighted
towards those experiencing a first episode of cancer: 92.5Â°lo
of patients had primary diseasewhile only 7.5% had
recurrent disease. This bias was reflected in the stage of
diseaserecorded: 62.7% had local disease,26.9% loco
regionaldisease,and10.4%metastaticdisease.A further
biasingfactorwastheexclusionof anypatientsfrom the
studywho had a life expectancyof lessthan oneyear.
The World Health Organization's(WHO, 1979)per
formancestatuscriteria wereusedto record the degreeto
which patients weredisabledby the disease:59Â°!.of the
patientswereable to carry out all normal activities, 33Â¾
experiencedsomedifficulty with strenuousactivity, 6Â°!o
were unable to work, but able to carry out all self-care,
andonly 1Â¾werelimitedin theirself-careor restrictedto
bed for more than 50Â¾of the time.

The meanscoreson the HAD were5.44for anxiety(s.d.
4.07; range 0â€”19)and 3.02 for depression (s.d. 2.98; range
0-15). Zigmond & Snaith (1983) recommend that scores
of 8 or moreon a subscalearetakento indicatepossible
pathology.Usingthiscut-off point,27Â¾of patientswere
in therangefor clinicalanxiety,and8.7%for depression.
IndividualHAD items(possiblescoresof 0, 1,2,3) varied
betweena minimumof 0.23(item 11)and 1.23(item8).

Completesetsof HAD scoreswereavailablefor 568
patients,and factor analyseswerecarriedout on these.Two
factorsemergedwhich accountedfor 530/sof thevariance.
An orthogonal rotation wasperformed;usingthecriterion
of loading of 0.45 as a cut-off point, the anxiety and
depressionitemsloadedonto separatefactorswith the
exceptionof item7, fromtheanxietysubscaleâ€”¿�â€œ¿�Icansit
at easeand feelrelaxed.â€•

An obliquerotation was then performed(Table 1).
Againall theitemsexceptitem7loadedontheappropriate
factor. It is to be expectedthat levelsof anxietyand
depressionwill not be entirely independentin this
population,and this is supportedby the finding of a
correlationof 0.50betweenthetwofactorswhenanoblique
rotation is performed. It was considered that oblique
rotationprovidesthemostpsychologicallymeaningfulway
of analysingthedatainthissample.Thismethodof rotation
wasusedin therestof thestudyto testthestabilityof the
factor structure.
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Table 1 Table 3
Factor loadingsof HAD items (obliquerotation) Factor loadingsfor men and women (obliquerotation)

HADitem Depressionfactor Anxiety factor
men women men women

10
0.78 â€”¿�0.02 12

14
0.74 â€”¿�0.06
0.76 â€”¿�0.01
0.51 0.14 and for the depressionscale0.81. Cronbach'sa was0.93

for the anxiety scaleand 0.90 for the depressionscale.
0.49 0.07 To testthe stability of the factor structureobtained, the

samplewassplit into two halvesby taking the first 285cases
0.79 0.01 and comparing them with the last 283 cases. There were

no significantdifferencesbetweenthesetwo subsamplesin
0.65 â€”¿�0.08 terms of age, sex, or performance status. There were,

however, significantly more patients with locoregional
Principal-components analysis was carried out on the two disease (as opposed to local or metastatic disease) in the

subscales of the HAD separately. Analysis of the HAD second sample (x@=12.50, 2 d.f., P=0.002). A principal

anxiety scaleresultedin a single factor which accounted componentsanalysiswas computed on eachsampleand
for 57Â°loof the variance.Analysisof the HAD depression oblique rotation performed. Table 2 shows the factor
scalerevealeda singlefactor which accountedfor 47Â¾of loadings for the two samples.For sample I two factors
thevariance.Two reliability estimatesfor thesubscaleswere emergedexplaining52Â¾of thevariance,while for sample
calculated.Carmine's theta for the anxiety scalewas0.87 2 two factors also emergedwhich explained54Â°!oof the

variance. The factor structure of the two samples is
the same,and identical to the factor structure of the full

Factorloadingsof split halvesof sample(obliquerotation) sampleof 568cases.
Principal-components analysis followed by oblique

Depressionfactor Anxiety factor rotation using direct quartimin in 167 men and 401 women
sample1 sample2 sample1 sample2 revealedtwo factors in both groups.A correlation of 0.37

wasfound betweenthe two factors in men. In womenthis
correlation was0.55. For the majority of itemsthe factor

0.15 0.13 0.71 0.70 loadingswerevery similar (Table 3). In womentwo items
0.17 0.01 0.69 0.860.19 0.15 0.72 0.72 from the depressionsubscalejust failed to load on the
0.51 0.50 0.28 0.36 depressionfactor, item 8 â€œ¿�Ifeel asif I am sloweddownâ€•

â€”¿�0.04â€”¿�0.15 0.80 0.90 and item 10 â€œ¿�Ihave lost interest in my appearanceâ€•.

â€”¿�0.14 0.03 0.66 0.65
0.00 â€”¿�0.02 0.82 0.83

These results support the view that in the group of0.74 0.81 0.12 â€”¿�0.12
0.71 0.76 â€”¿�0.05â€”¿�0.05 cancer patients studied, the HAD is bidimensional,
0.68 0.80 0.05 -0.02 tapping the separate but related constructs of anxiety
0.51 0.47 0.16 0.16 and depression. Principal-components analysis con
0.59 0.35 â€”¿�0.03 0.22 sistently extracted two factors, in both the full sample
0.76 0.81 0.06 0.00 of 568 patients and in the subsamples. The HAD is0.65 0.61 â€”¿�0.16 0.04
__________________________ a relativelynew instrument, and only one previous

Factor 1 Factor 2 HAD item
(depression)(anxiety)

Anxietysubscale
(1) I feel tense or wound up 0.13
(3)1 get a sort of frightened feeling as if

somethingawful is about to happen 0.09
(5) Worrying thoughts go through my

mind 0.17
(7)1cansit at easeandfeelrelaxed 0.51
(9)1geta sortof frightenedfeeling

like â€˜¿�butterflies'in the stomach â€”¿�0.10
(11)1feelrestlessasif I haveto be

onthemove â€”¿�0.07
(13) I get suddenfeelingsof panic â€”¿�0.01

Anxiety subscale
0.71 1

3
0.77 5

7
0.72 9
0.30 11

13
0.86 Depressionsubscale

0.66 2
0.83

8

0.18 0.14 0.68 0.70
0.23 0.05 0.62 0.81
0.25 0.17 0.70 0.70
0.59 0.48 0.23 0.33

â€”¿�0.12 â€”¿�0.07 0.82 0.85
â€”¿�0.05 â€”¿�0.11 0.62 0.72
â€”¿�0.11 0.06 0.82 0.80

0.82 0.75 â€”¿�0.07 0.01
0.80 0.71 â€”¿�0.12â€”¿�0.03
0.66 0.82 0.12 â€”¿�0.09
0.61 0.42 0.11 0.14
0.61 0.42 0.02 0.11
0.83 0.79 0.05 â€”¿�0.02
0.61 0.64 â€”¿�0.09â€”¿�0.05

Depressionsubscale
(2)1stillenjoythethingsI usedto

enjoy
(4)1canlaughandseethefunny

side of things
(6)1 feel cheerful
(8)1feelasif I amsloweddown

(10) I have lost interest in my
appearance

(12)1lookforwardwithenjoyment
to things

(14)1canenjoya goodbookorTV
programme

Anxiety subscale

3
5
7
9

11
13 Discussion
Depressionsubscale

2
4
6
8

10
12
14
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study has examined its factor structure in cancer
patients (Razavi et a!, 1990).

Razavi et a! interviewed 226 Belgian cancer in
patients using the Diagnostic Interview Schedule
(DIS; Spitzer, 1983) and validated the Belgian
translation of the HAD against this measure. They
briefly report that a preliminary factor analysis failed
to show the bidimensionality of the scale in the
sample tested, and so used the total HADS score as
a psychological distress scale. There is not sufficient
description of the statistical tests used to make a full
comparison of the two studies. If the difference is
not a product of differing statistical techniques, it
is likely to be due to some difference in the nature
of the populations studied. This may be a reflection
of cultural or translation differences, or the com
position of the two samples of cancer patients might
affect the way the instrument performs. Although
the Belgian sample is comparable in the types of
cancer represented, age, range and sex distribution,
all the patients were in hospital, whereas in the
present study most were out-patients. While breast
cancer represented the largest group in the Belgian
study as in our own, other types of cancer were
represented in larger numbers. Razavi's patients had
more advanced disease and were more disabled by
the disease than the group reported here.

One final possible difference concerns the HAD
scores in these two populations. Unfortunately,
Razavi does not report the separate anxiety and
depression scores in his patients. Our cancer patients
displayed substantially more anxiety than depression
(27% in the clinical range for anxiety and 8.7% in
the clinical range for depression). Patients with more
advanced disease might be expected to experience
more hopelessnessand depression.It is not clear to
what extent and in what way the factor analysisof
our sample may have been affected by this pre
ponderance of anxiety over depression. In the light
of the differences between the present study and that
of Razavi et a!, our findings of the psychometric
properties of the HAD can only be applied to
patients with early-stage cancer. The instrument may
not displaythe samepropertieswhenusedwith those
with more advanced disease.

Our results suggest that the items on the two
subscalesof anxiety and depression discriminate very
well. This applies to both orthogonal and oblique
rotations. The only item which does not perform well
is item 7 (â€œIcan sit at easeand feel relaxedâ€•).This
item is from the anxiety subscale but actually loads
on both factors. This difference applies more to
women than men, but there appearsto be no clear
explanation for why this item should not be
correlated more highly with anxiety. Further studies

are needed to establish whether this is an enduring
finding.

Although the two factors extracted correspond
well to the two subscales, these factors only
contribute 53% of the variance, leaving nearly half
the variance unexplained. This result, however,
compares well with other factor-analytic studies of
questionnaires of this kind. Gould (1982) identified
five factors which explained 58.7% of the variance
in the21-itemBeckDepressionInventory (BDI; Beck
et a!, 1961).O'Brien & Glaudin (1988)examinedthe
factor structure of the Hamilton Rating Scale for
Depression (HRSD; Hamilton, 1960)and found that
the factors accounted for only 40'!. of the variance.
In a recentstudy usingthe GHQ in a sampleof 6000
subjects in the community (Huppert et a!, 1989), six
factors were identified which accounted for 50.6%
of the variance. It is of some intereSt that these
questionnaires were consistently found to ptoduce
five or six factors, eventhough the BDI and I4RSD
are measures of a single mood state â€”¿�depression.
Authors have taken these fmdings to be evidence for
the multidimensional nature of the depressive
syndrome.

Factor analysis of the HAD, by contrast, extracted
two factors. Factor analysis of the separate subscales
for anxietyand depressionproducedunidimensional
solutions for both, although this is perhaps not
surprising given the small number of items in each
subscale. Further evidence for the homogeneity of
the two subscales of the HAD are their high
coefficient a values (anxiety, 0.93; depression, 0.90).
For a scale to be used for research purposes,
Nunnally (1978) recommends that coefficient a is at
least 0.6, while for it to be used as a screening
instrument it should be at least 0.8. Using these
criteria both the HAD subscalescan be justifiably
used as screening measures. This homogeneity is a
distinct advantage for the HAD, but it may also be
a weakness. Significant aspects of the syndromes of
anxiety and depression are omitted. This does not
just apply to somatic symptoms which have been
deliberately excluded. Important components of
depression, for instance, such as hopelessness, guilt
and low self-esteem are not assessed, because the
scale measures only features of anhedonia. This is
perhaps not so important in screening studies as it
is in outcome studies.

At the moment the HAD seemsto be the best
instrument availablefor simpleand rapid evaluation
of psychological interventions in patients with
physical illness. It is well established that the
component symptoms of the syndromes of anxiety
and depression do not all respond at the same pace
to treatment. In this casemore comprehensive scales
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might provemoresensitiveto change.Studiesof how
the HAD changes in response to treatment in
comparison with other scalesare required.

In addition to its high internal consistency,
the questionnaire has a reliable factor structure. The
same two factors emerged from analysesof two
halvesof the sample,and from separateanalystsof
male and female subjects. In this large sample of
cancer patients the factor structure is robust.

These results confirm that the HAD is a useful
instrument for measuringanxiety and depressionin
cancer patients, and that for patients with early
cancer the continued use of Its two subscalesis
justified. Further studies are needed to establish
whether this also applies to patients with advanced
cancer and other types of physical illness.
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