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Hypochondriasis and Somatosensory Amplification
ARTHUR J. BARSKY and GRACE WYSHAK

A self-reportquestionnairecompletedby 177 out-patientsshowedthat hypochondriasisand
amplification had a zero-order correlation of 0.56, and in stepwise multiple regression
amplificationaccountedfor 31 % of the varianceinhypochondriasis,after sociodemographic
variableshadbeenaccountedfor. Fearsof ageinganddeath,anda childhoodhistoryof illness
in the family, increasedthe A2to 0.50. Amplificationwas more powerful in women than in
menand was alsoa significant(althoughweaker) correlateof somatisation,explaining12%
of the variance.Somatisationalsocorrelatedwith beingfemale,the propensityto seekmedical
care, and a diminishedsenseof efficacy over one's health. Our findingsare consistentwith
the possibilitythat somatosensoryamplificationoccurs in hypochondriasis.

While hypochondriasis has often been conceptualised
from psychodynamic,interpersonal,and behavioural
perspectives, it can also be understood as a disorder
of perception and cognition (Barsky & Klerman,
1983).DSM-IH-R (AmericanPsychiatricAssociation,
1987) in fact emphasises the hypochondriac's faulty
â€œ¿�interpretationof physical signs and sensations as
evidence of physical illnessâ€•.According to this
model, hypochondriacs amplify benign somatic
sensations and misattribute them to serious disease.
Hypochondriacs, then, may experience a broad range
of somatic sensations as more intense, more noxious,
more ominous, and more disturbing than non
hypochondriacs. They may be unusually sensitive to,
and intolerant of, bodily sensations in general, and
be more likely to attribute them to disease.

The hypochondriac may amplify a wide range of
sensations: normal physiological functions; the
benignsymptomsof trivialand self-limitedailments;
the somatic concomitants of emotional arousal; as
well as the symptoms of serious disease. He or she
may thus be characterised as having an amplifying
perceptualstyleentailingahypervigilanceorheightened
attentional focus upon bodily sensation, a tendency
to select out and attend to certainrelativelyweak and
infrequent bodily sensations, and a propensity for
responding to them with affect and cognitions which
make them more disturbing and intense.

Because his or her bodily sensations are so intense
and so disturbing, the hypochondriac then tends to
misinterpret them and incorrectly attribute them to
a serious disease rather than to a more benign cause
such as overwork, insufficient sleep, inadequate
exercise,etc. Thus, for example,a normal irregularity
in the consistencyof breast tissue is mistaken for a
â€˜¿�lump',or a stomach-ache is attributed to an ulcer
rather than to a recent dietary indiscretion. Having
hypothesised that he or she is sick, the hypochondriac

becomes increasingly apprehensive and hypervigilant.
This heightens somatic symptoms further, via two
mechanisms. Firstly, people screen their somatic
perceptions and selectively attend to those that
confirm their explanatory hypotheses, while
ignoring sensory input that disconfirms their beliefs
(Pennebaker, 1982). Secondly, the individual's
mounting anxiety produces its own set of somatic
symptoms, which are actually benign, but are
incorrectly ascribed to the presumed serious disease.
The result is a further heightening of alarm, and a
vicious cycle ensues.

In this conceptualisation of hypochondnasis, the
other clinical characteristics of the disorder are
viewed as secondary phenomena. Given the hypo
chondriac's somatic experience, he or she quite
understandably becomes obsessed with health and
preoccupied with his or her body. Given the doctor's
inability to explain or treat his or her symptoms, the
hypochondriacnaturallybecomesdissatisfied,feels
antagonistic and angry about his or her predicament,
and makes multiple medical visits. The hypo
chondriacal characteristics are, in short, the
understandable consequence of the patient's
disordered perceptions and cognitions.
Severalfindingssupportthisconceptualisationof

hypochondriasis. Firstly, college students who are
more hypochondriacal have a higher level of sensory
arousal and are more sensitive to paired flashes of
light(Hanback & Revelle,1978).Secondly,normal
subjectswho are kinaestheticaugmenters(over
estimatingthesizeof objectsplacedintheirhands
whileblindfolded),scorehigheston hypochondriasis
scales and have a lower tolerance for experimental
pain(Petrie,1978).Inwork withpatientswho had
chronic, organic, non-malignant pain, those with
higher hypochondriasis scores rated their pain as
more intense (Ziesat, 1978). Among patients with
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pain complaints, those with disease conviction and
disease phobia have lower thresholds and tolerance
to experimental pain (Merskey & Evans, 1975), and
psychiatric in-patients with disease phobias were also
found to have lower thresholds for, and tolerance
of, experimentalpain(Bianchi, 1971, 1973).However,
there is, on the contrary, at least one study (Miller
eta!, 1981) which failed to fmd a relationship between
hypochondriasis and a heightened awareness of inter
nal bodily sensation - â€˜¿�privatebody consciousness'.

Two studies suggest that hypochondriacs are more
sensitive to normal physiological sensations. In
one, workers who reported respiratory symptoms
disproportionate to their pulmonary function tests
were found to be more hypochondriacal (Wright eta!,
1977). Furthermore, among psychiatric out-patients,
those who were hypochondriacal were more aware
of their cardiac function, determinedby actual pulse
rate, than those who were phobic (Tyrereta!, 1980).

There is also a literature, primarily in experimental
and cognitive psychology rather than in clinical
medicine, indicating that the cognitive processing of
sensation can amplify it: the thoughts, opinions, and
beliefs a person holds about his or her physical state
powerfully affect his or her level of discomfort.
Thus, theexperimentalmanipulationof subjects'
beliefs about the causes of their sensations has been
showntoreducedistressandarousal(Rodin,1978;
Valins&Nisbett, 1971). Furthermore, misattributions
of disease can result in increased symptoms: when
apparently healthy individuals receive screening chest
X-rays, 8% of those told that the X-ray revealed
possible cardiac disease developed new symptoms
referable to the heart, although their cardiac status
did not change (Wheeler et a!, 1958). In a more
clinical vein, the health concerns of subjects who
scored highest on a hypochondriasis scale have been
judged to result from the misattribution of bodily
sensations (Rodin, 1978).

In previous work (Barsky eta!, 1986a), we found
that four core hypochondriacal symptoms (disease
fear,diseaseconviction,bodilypreoccupation,and
somatic symptoms) tend to cluster together in some
ambulatory medical patients in a way consistent with
the DSMâ€”IIIdiagnosis. In the present study, we
sought evidence that the misinterpretation of benign
physical signs and sensations as indicative of serious
disease, also included in the DSMâ€”IIIdescription,
occurs in these patients. The study employed a self
report questionnaire measuring somatosensoryamplifi
cation to determinewhetheramplification wasrelated
to hypochondriasis and to somatisation. Because of
the preliminary nature of this work, it was clear from
the outset that while this study could generate hypo
theses, it would be unable to test them definitively.
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Method

The study was conducted in the general medical out-patient
clinic of the MassachusettsGeneral Hospital. The clinic
provides primary care to 29 000 patients, accounting for
over 50 000 visits annually. It is staffed by 36 physicians
and 65 house officers.

The study sample consisted of consecutivepatients
attendingtheclinicon randomlychosendays.Fluencyin
English and the patient's having been followed in the clinic
for at least one year prior to the index visit were necessary
for inclusion in the survey.The only exclusioncriterionwas
severe organic brain disease. Of 230 patients asked to
participate, 185consented, and complete data were obtained
on 177.

Subjects, aidedbyaresearchassistant, completeda93-item
self-report questionnaire while at the clinic. A small private
area was provided for the purpose. This assured confiden
tiality and minfruisedthe possibility that subjects seated near
each other would discuss their responses.

Thebatterycontaineda questionnaireaboutsociodemo
graphic characteristics; self-report scales measuring
hypochondriasis,amplification, and somatisation; and a
questionnaire to assess several attitudes toward health and
medicalcare, beliefsabout illness,and healthpractices.All
scales were constructed with a five-point Likert response
format from one (â€˜stronglyagree' or â€˜¿�verytrue of me') to
five (â€˜stronglydisagree' or â€˜¿�notat all true of me').

As no â€˜¿�goldstandard' exists for the diagnosis of
DSM-llI-R hypochonclriasis, the hypochondriacal syndrome
wasassessedwiththeWhiteleyIndex,a 13-itemquestionnaire
developedby Piowsky (1967)which focusesupon hypo
chondriacal attitudes and beliefs. On principal-components
analysis, it yields three factors: disease conviction, disease
fear, and bodily preoccupation. Its test-retest reliability has
been established, it is valid in discriminating psychiatric
patientsdiagnosedas hypochondriacalfrom those whoare
not, and there is a highconcordancebetweenthe Whiteley
score and spouses' ratings of hypochondriasis(Piowsky,
1967). Whiteley Index scores are associated with several
clinical characteristics thought to be secondary features of
hypochondriasis, such as excessive use of medical care and
complaints that are disproportionate to demonstrable
pathology (Hanback & Revelle, 1978; Ziesat, 1978;
Piowsky &Spence,1977;Beaber&Rodney,1984;Kasteler
et a!, 1976; Wright et a!, 1977).

Somatisation, generally defmed as the tendency to express
emotional dysphoria as somatic symptoms, was assessed
with 11 somatic symptoms drawn from the Hopkins
Symptom Check-listsomatisationsubscale(Derogatiseta!,
1974, 1981),and the Minnesota Multiphasic Personality
Inventory (MMPI) hypochondriasis subscale. Typical
symptoms queried include backache, itching, â€˜¿�upset
stomach',palpitations,numbness,andfatigue.Whileany
of these symptomscan be causedby a seriousmedical
disorder, they are also common â€˜¿�functional'complaints.
Prior work with this scale has disclosed a test-retest
reliabilityofO.86in75patientsoveranintervalofl-5weeks.

Amplification was measured with a five-item self-report
instrumentwhichasksabout the respondent'ssensitivity
to a rangeof normalbodily sensations(â€œIam quickto sense
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StepVariab!eb'R2P'0Age0.0060.78Sex0.390.0060.0027Marital

status0.340.0124Amplification0.410.310.00015Fear

ofageing/death0.290.450.00016Childhood
historyof0.130.500.0001illness7Sex

x marital statusâ€”0.560.530.001
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the hunger contractions of my stomachâ€•and â€œ¿�I'moften
aware of various things happening in my bodyâ€•)and to
neutral and noxious stimuli (â€œLoudnoises really bother
meâ€•,â€œ¿�Iam veryaware ofchanges in mybodytemperatureâ€•,
and â€œ¿�Icannot stand pain as well as most people canâ€•).
These items, scored on the five-point Likert scale, were
selectedfrom an item pool composed of unpleasant and
uncomfortable sensations volunteered by medical out
patients. A similaritem on bodily awarenesswas eliminated
from the Whiteley Index to obviate the problem of
covariance between the two scales. Two others are similar
to items in Miller's Body ConsciousnessQuestionnaire
(Miller et a!, 1981). Its psychometric properties are the
subjectof a separatereport;in this study, a ten-itemversion
of the scale had a testâ€”retestreliabilityof 0.85 (coefficient
of reproducibility) when administered to 52 medical out
patientsover an intervalof 28 to 146days (mean= 72 days),
and an internal consistency of 0.70 (Cronbach's alpha).

Attitudes to health, illnessand medicalcarewereassessed
on a 50-item questionnaire focusing on fears of ageing and
death, a feeling of somatic vulnerability to illness and injury,
the value placed on health, the propensity to seek medical
care, a sense of personal efficacy over one's own health,
and a childhood history of illness in the family. These items
have face validity and were selected in preliminary work
from a 91-item pool composed of common patient
responses to questions about each of these areas. This
approach was adopted because scales of established
reliability and validity do not exist to assess most of these
attitudes.

Product moment correlations wereperformed to determine
the association between two variables. Stepwise multiple
regression was done to determine the proportion of the
variance of a dependent variable accounted for by
independent or predictor variables. Whenever a variable
enters the regressionequation, its incrementalcontribution
to the variance is independent of the variables that have
entered in preceding steps.

Results

The mean age of the samplewas 54.2 years(s.d. 17.4, range
18â€”86).Sixty-two per cent (109 patients) were women and
92Â°lowere white. Religious affiliation was given as 61Â¾
Catholic, 23Â¾Protestant,6% Jewish,and 10%other. With
regard to marital status, 54Â¾were married, 33Â¾were
single, divorced or separated, and 13Â¾were widowed. A
total of 14Â¾were in social classes I and II, 31Â°loin class
III, 27Â¾in class IV, and 28Â¾in class V (Hollingshead &
Redlich's (1958) two-factor index of social position).

We first examined the psychometric properties of the
instruments used. The intra-scale consistency of the 13-item
Whiteley Index was 0.84 (Cronbach's alpha) and that of
the 11-itemsomatisation scale was 0.79. The amplification
scale, in part because it was composed of only five items,
had a Cronbach's alpha of 0.45. The Cronbach's alpha
values of the other subscales were as follows: the propensity
to seek medical care (four items) =0.66; the value placed
on health(fouritems)= 0.53;fearof ageinganddeath(three
items) = 0.43; somatic vulnerability (three items) = 0.36;
and sense of efficacy over health (three items) = 0.30.

Wethenstudiedthe relationshipbetweenhypochondriasis
and amplification. Their zero-ordercorrelation coefficient
was 0.56 (P= 0.0001). A stepwise multiple regression,
employinghypochondriasisas the dependent variableand
including all the study patients, is presented in Table I. The
demographicvariables, age, sex, and married/not married
wereforcedinto theregressionmodel.The stepwiseprocedure
then entered variables in the order of their contribution to
the total variance.None of the threedemographicvariables
was significantly associated with hypochondriasis (R2=
0.6%). Amplification is the single most powerful predictor
of hypochondriasis, increasing R2 from 0.6% to 31Â¾,
followed by fearof ageingand death, and childhoodhistory
of illness which raised the R2 to 50%. The interaction
term, sex x married/not married, was significant and
further increased R2 to 53%. The coefficient of this term
is negative, indicating a differential effect of marriageon
men and women. With the inclusion of the interaction term,
sex and married/notmarriedbecome statisticallysignificant.
The next independentvariableto enterthe equation was the
value placed on health, but it did not increase R2 signi
ficantly.Othervariableswhichdidnotcontributesignificantly
were attitude toward utilisation and the interaction terms
sex x childhood history and sex x amplification.

When we examinemen and women separately(Table II),
the differential influence of married/not married is
apparent- among men, not being married(single,widowed
or divorced) is positively associated with hypochondriasis,
while among women being married is related to hypo
chondriasis. Further, amplification is somewhat more
powerful in women, accounting for 34% of the variance
in hypochondriasis.

Separate regression analyses of three of the principal
symptoms of DSMâ€”IIIâ€”Rhypochondriasis (there is a
Whiteley Index subscale for each) revealthat amplification
plays a lesser role in bodily preoccupation than in disease
fear or disease conviction (Table III) while fear of ageing and
death appearsmore closely relatedto bodily preoccupation
than to the other two symptoms

We also examinedthe relationshipbetweenamplification
and somatisation. The zero-order correlation between
hypochondriasis and somatisation was 0.58 (P<0.0001),
and between amplification and somatisation was 0.44
(P<zO.000l). The results of a stepwise regression against

TABLE I
Corre!ates of hypochondriasis, in multip!e stepwise

regression (n = 177)

1. P and b values are those obtained at the last step.
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Men (n=68)Women (n=109)StepVariablebR2PStepVariablebR2P1Fear

ofageing/death0.260.280.00031Amplification0.430.340.00012Amplification0.310.440.00172Fear
ofageing/death0.300.450.00013Childhood

history0.180.490.00183Childhoodhistory0.110.500.00164Marital
status0.390.550.00594Marital statusâ€” 0.200.520.04

of this variable, age becomes a significant predictor of
somatisation, indicating that when the tendency to seek
medical care is controlled for, age and somatisation are
positively correlated.Amplification enters next, raisingR2
to 43Â¾, followed by a diminished sense of efficacy over
health. The interaction term, sex x childhood history of
illness, is significant with a positive coefficient, indicating
an association in women, but not in men, which further
raises R2 to 51Â¾.A small but significant incremental
contribution is made by fears ofageing and death. Variables
eligible for inclusion which failed to meet the criterion for
inclusion(P@0.05)were: the interactionterm, sex x greater
value placed on health (more marked among women than
men), physical fitness, and the interaction terms sex x
amplification and sex x married/not married.

Discussion

This work suggests that there is a relationship
between amplification, as measured by a brief self
report questionnaire, and hypochondriacal attitudes;
and between amplification and the bodily complaints
characteristic of somatisation. Amplification explains
31% of the variance in hypochondriasis and 12% of
the variance in somatisation, after sociodemographic
descriptors have been taken into account. Since
hypochondriasis was assessed only with a question
naire, however, these findings cannot necessarily be
generalised to DSM-III-R hypochondriasis.

The term hypochondriasis has at least two
different meanings. DSMâ€”IIIâ€”Rrefers to a distinct
and discrete disorder, a primary psychopathological
condition which is found in some individuals but not
in most. It is thought to be a primary disorder
because these symptoms tend to occur together,
without other underlying psychiatric disorders of
which they are a secondary feature, and to exhibit
a characteristic clinical presentation, course, and
responseto treatment.Convictionof disease,
fear of disease, and bodily preoccupation are central
features of the DSM-III-R criteriaas wellasthehypo
chondriac's misattribution of non-pathological signs
and sensations to serious disease. In contrast,
hypochondriasis has also been viewed as a non
specific collection of symptoms (a syndrome) which
are distributed more continuously throughout a

CorreTABLE
IV

laterof somatisationin multiplestepwiseregressionStepVariable

b'R2P'0Age

0.01
Sex â€”¿�0.89
Marital status â€”¿�0.170.110.0014

0.0001
0.06624Propensity

to seek 0.32
medicalcare0.310.00015Amplification

0.300.430.00016Sense
of efficacy0.260.480.00017Sex

x childhood 0.13
history0.510.00058Fear

of ageing/death 0.120.530.0118

407HYPOCHONDRIASIS AND SOMATOSENSORY AMPLIFICATION

TABLE II
Correlatesof hypochondriasisby sex, in multiplestepwiseregression(n= 177)

TABLE III
Correlates of hypochondriacal symptoms in multiple

stepwise regression (n = 172')

Step Variable b R2 P

Diseaseconviction

Bodily preoccupation
Fear of ageing/death

2 Childhood history
3 Amplification
4 Sex

1. Program could not analysedata for 5 of the 177subjects.

031 0.16 0.0001
0.17 0.25 0.0001
0.25 0.32 0.0003

Amplification
2 Childhood history
3 Fear of ageing/death

Diseasefear

Amplification
2 Fear of ageing/death
3 Age
4 Sex
5 Childhood history

0.18
0.26
0.28
0.30
0.32

0.14
0.19
0.23
0.24

0.0001
0.0003
0.0054
0.0059
0.0421

0.0001
0.0056
0.0062
0.0372

0.33
0.23
0.01
0.30
0.08

0.43
0.18
0.34

â€”¿�0.38

I. b and P values are those obtained at the last step.

somatisation are presented in Table IV. Age, sex and
married/not married were forced into the equation; only
sex was significantly associated with somatisation â€”¿�the
coefficient is negative, indicating that female gender is
associatedwithsomatisation.The R2is 11Â¾.The propensity
to seek medical care raises R2 to 31Â¾;with the inclusion
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population and which are secondary features of other
more pervasive psychiatric disorders (Kenyon, 1964).
In this sense, hypochondriasis is analogous to
dyspnoea or jaundice rather than to asthma or
hepatitis.

In this paper we have discussed hypochondriasis as
a primary disorder. But no criterion standard (â€˜gold
standard') exists with which to make that diagnosis.
We have therefore employed a self-report question
naire which measures the degree to which the
component symptoms of hypochondriasis are present,
but which does not provide a clinical diagnosis.
Strictlyspeaking,then,our dataonlyconcerna
relationship between amplification and hypo
chondriacal symptoms, not a relationship between
amplificationand DSM-III-R hypochondriasis.The
two definitions of hypochondriasis, however, appear
to be closely related. We previously found (Barsky
et a!, 1986a,b) that the component symptoms of
hypochondriasis, assessed with the Whiteley Index,
do tend to cluster together in a subset of ambulatory
medical patients in a way which appears compatible
with DSM-IIIâ€”R hypochondriasis (Barsky et a!,
1986a,b). To the degree that the Whiteley Index
correspondsto DSM-III-R hypochondriasis,our
data support the validity of DSM-III-R's emphasis
upon the misattribution of non-pathological signs
and sensations to serious disease. Our findings
suggest that hypochondriacs are disturbed not
only by the pathological symptoms of disease,
but also by bodily sensations which do not suggest
disease; the amplifier notices and is bothered by a
range of noxious sensations that are not pathological
per Se, such as noise, heat, and hunger. The
amplification questionnaire includes items about
hunger and pain, and our results are therefore
consistent with previous findings that hypochondriacs
are more sensitive to some normal physiological
sensations, and that they are less tolerant of
experimentalpain(Petrie,1978;Tyrereta!,1980;
Wright et a!, 1977.)

These data do not necessarily imply a causal
relationship between amplification and hypochon
driasis.Sincethestudyiscross-sectionalrather
than longitudinal, it is not possible to determine
the direction of causality. It is as possible that
hypochondriacal concerns cause people to amplify
bodily sensations as it is that an amplifying style leads
to hypochondriasis. Another caution in interpreting
the results stems from the nature of the sample. This
is a medical population,and the relationship
between hypochondriasis and amplification could be
confoundedby medicalmorbidity,a variablewe did
not assess. Zonderman et a! (1985) pointed out the
danger of concluding that a patient's fears and

concerns about disease are hypochondriacal without
assessing his or her medical status at the same time. It
is possible, for example, that medical morbidity
itself causes both hypochondriacal symptoms and
amplification. Our previous work, however, suggests
that hypochondriacal symptoms, as measured by the
Whiteley Index, are not significantly related to the
number of major medical diagnoses that a patient
carries (Barsky et a!, 1986a). A third caveat in
interpreting these findings stems from the possible
effect of other concurrent psychiatric morbidity
(particularly depressive and anxiety disorders) which
is prevalent in hypochondriasis, and was not assessed
in this study. It is possible that amplification is a
function of these other disorders, or even of
psychiatric disorder in general, rather than being
more specifically related to hypochondriasis. Further
work is necessary to elucidate these relationships.

Amplification appears to be somewhat more
important in women, and less closely related to
bodily preoccupation than to the fear and conviction
of disease. The gender difference is compatible with
many reports that women report more somatic
symptoms and more minor symptoms than men do
(Pennebaker, 1982). We did not, however, find
amplification directly related to gender: the zero
order correlation between sex and amplification was
not statistically significant. Furthermore, no previous
work suggests that female hypochondriacs have a
markedly different clinical presentation from that of
males.

The regression equations also point to a relationship
between hypochondriasis and both fears of death and
childhood experiences of illness (â€œalot of illness in
my family when I was growing upâ€•).Both of these
fmdings are consistent with previous work. Kellner
(1986), for example, reported a heightened fear of
death and dying among hypochondriacs. A childhood
history of illness was measured with only a single
item in this study, and it is a variable that is
highly susceptible to retrospective falsification: the
hypochondriac's frequent illness experience in adult
hood may colour his or her memory of childhood.
One prospective study, however, has linked childhood
experiences to subsequent amplification, finding an
association between maternal over-attentiveness to
benign illness in childhood and bodily hypervigilance
in adulthood (Mechanic, 1980).This is also consistent
with the general impression in the literature that
during their childhoods, hypochondriacs are frequently
exposed to medical illnessesand functional symptoms
in family members (Keilner, 1986;Barsky, 1983,1988).

The data also suggest that amplification may be
related to the more general process of somatisation.
Amplification explained a modest but significant
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proportionofthevarianceinsomatisation;therefore,
it may not be a unique correlate of hypochondriasis
that distinguishes it from somatisation in general.
However, it must be reiterated that this is a medical
population, and we did not assess the degree to which
these bodily complaints reflect medical disease rather
than somatised dysphoria.

The concept of amplification deserves further
investigation, particularly in studies which control
for medical morbidity and other concurrent psycho
pathology. It is important to demonstrate the
convergent validity of the self-report questionnaire
with perceptual tests such as cortical evoked
potentials. In addition, the state versus trait nature
of amplification deserves further investigation. Once
the concept is on firmer ground, then further studies
of its clinical role in somatoform disorders and in
somatised depression and anxiety disorders would
be in order.
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