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Objective: The narrow ICD-10 and DSM-
IV definition of hypochondriasis makes it
rarely used yet does not prevent extensive
diagnosis overlap. This study identified a
distinct hypochondriasis symptom cluster
and defined diagnostic criteria.

Method: Consecutive patients (N=1,785)
consulting primary care physicians for new
illness were screened for somatization,
anxiety, depression, and alcohol abuse. A
stratified subgroup of 701 patients were
interviewed with the Schedules for Clinical
Assessment in Neuropsychiatry and ques-
tions addressing common hypochondria-
sis symptoms. Symptom patterns were an-
alyzed by latent class analysis.

Results: Patients fell into three classes
based on six symptoms: preoccupation
with the idea of harboring an illness or
with bodily function, rumination about ill-
ness, suggestibility, unrealistic fear of in-
fection, fascination with medical informa-
tion, and fear of prescribed medication. All
symptoms, particularly rumination, were

frequent in one of the classes. Classifica-
tion allowed definition of new diagnostic
criteria for hypochondriasis and division of
the cases into “mild” and “severe.” The
weighted prevalence of severe cases was
9.5% versus 5.8% for DSM-IV hypochondri-
asis. Compared with DSM-IV hypochondri-
asis, this approach produced less overlap
with other somatoform disorders, similar
overlap with nonsomatoform psychiatric
disorders, and similar assessments by pri-
mary care physicians. Severe cases of the
new hypochondriasis lasted 2 or more
years in 54.3% of the subjects and 1 month
or less in 27.2%.

Conclusions: These results suggest that
rumination about illness plus at least one
of five other symptoms form a distinct di-
agnostic entity performing better than the
current DSM-IV hypochondriasis diagnosis.
However, these criteria are preliminary,
awaiting cross-validation in other subject
groups.

(Am J Psychiatry 2004; 161:1680–1691)

Somatoform disorders are among the most prevalent
psychiatric disorders. Beside the suffering inflicted on the
patients, somatoform disorders impose a considerable fi-
nancial burden on health care (1–10).

The study of these disorders is, however, hampered by
the lack of valid and reliable diagnostic categories (11–15).
The individual diagnoses are poorly and arbitrarily de-
fined and thus overlap, while other disorders are so nar-
rowly defined that the diagnoses can hardly be applied
clinically, notably in primary care (4, 7, 16–18).

Diagnostic overlap is partly rooted in research method-
ological practices, such as the propensity of most investi-
gators to single out a particular diagnosis for special study
rather than adopting a comprehensive view that facilitates
detection of overlap. Furthermore, the empirical founda-
tion of the somatoform diagnoses is poor, as it emanates
mainly from a clinical tradition based on observation of
patients in severely skewed psychiatric settings, despite
the fact that these patients are mainly encountered in gen-
eral medical settings.

The main focus of this study was the diagnosis of hypo-
chondriasis, the principal diagnostic criteria for which are,
according to DSM-IV, a nondelusional preoccupation with

fears of harboring a severe physical disease (criterion A),
persistence of the preoccupation despite appropriate
medical evaluation and reassurance (criterion B), clinically
significant distress or interference with functioning (crite-
rion D), and a duration of symptoms of at least 6 months
(criterion E) (19, ICD-10). Criteria B and D also apply to
several other somatoform disorder diagnoses, and crite-
rion A is frequently seen in patients with other somatoform
disorders, implying an overlap problem. Furthermore,
Gureje et al. (17) showed that nearly no patients in primary
care fulfilled the diagnostic criteria for hypochondriasis
and that the major cause for this was criterion B, i.e., it is
unusual for patients not to respond to reassurance at all
despite appropriate medical evaluation. Criterion E is also
problematic because the time limit is arbitrary and it limits
the value of the diagnosis in nonpsychiatric settings, par-
ticularly primary care, where most patients whose illness
lasts more than 6 months are viewed as having chronic dis-
orders (16). Moreover, it is hardly possible to study the ef-
fect of early intervention when by definition a diagnosis
cannot be made at an early stage. Thus, the current DSM-
IV hypochondriasis diagnosis satisfies neither clinical nor
nosological diagnostic validity requirements.
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The present situation therefore leaves us with an urgent
need for empirical nosological studies on hypochondria-
sis. The studies must draw on appropriate patient popula-
tions, state-of-the-art assessment methods, and advanced
statistical aids. Such studies should seek both to validate
the current hypochondriasis diagnosis and to systemati-
cally examine whether inclusion of other symptoms
known to be associated with hypochondriasis improves
the validity of the diagnostic criteria.

In the present study we aimed to fill this gap by investi-
gating whether a select range of candidate symptoms for a
new hypochondriasis diagnosis cluster in certain individ-
uals and by proposing a distinct and discrete nosological
disorder entity separable from other somatoform and psy-
chiatric disorders.

Method

The study group included 1,785 consecutive patients of Scan-
dinavian origin (ages 18–65 years) who consulted their primary
care physicians during a 3-week period for new medical prob-

lems. All participants were covered by the National Health Care
Program, which includes 98% of the Danish population; each in-
dividual is registered with one primary care physician. A patient
can consult only the primary care physician with whom he or she
is listed. With a few exceptions, e.g., emergency cases, almost all
specialized treatment, including hospital admission, requires re-
ferral from the primary care physician.

The Danish Health Care System is almost entirely tax financed,
and with a few exceptions, all medical care is free of charge.

The study was a part of a large randomized, controlled trial on
the effect of educating primary care physicians about the treat-
ment of somatizing patients and the effect of diagnostic aids. All
430 primary care physicians from the 271 practices in the county
of Aarhus were invited to participate in the study, and 38 agreed.
There were no statistical differences between the included pri-
mary care physicians and those who declined the invitation to
participate as to type of practice, length of postgraduate psychiat-
ric training, age, or gender. However, the participating primary
care physicians had less experience (mean=10.3 years, SD=7.2)
than the nonparticipants (mean=14.1 years, SD=8.5) (likelihood
ratio test: χ2=9.0, df=1, p=0.005), and more of them had partici-
pated in extended (more than 3 days) courses in communication
skills and psychological therapy: 52.8% (19 of 36) versus 39.6%
(113 of 285) (likelihood ratio test: χ2=4.0, df=1, p=0.05).

TABLE 1. Sociodemographic Characteristics of Primary Care Patients Who Did or Did Not Complete a Psychiatric Diagnostic
Interview

Patients Selected for Interview

Characteristic
Overall Group 

(N=1,785)
Completed Interview

(N=701)
Declined Interview

(N=193) Difference
% % % χ2 df p

Female gender 62.4 66.5 54.9 8.8 1 0.003
Work status 19.3 5 0.002

Employed 53.6 53.5 39.4
Student 15.2 15.1 13.5
Unemployed 5.6 8.3 4.7
Pensioner 8.3 12.1 7.8
Housewife or child care provider 2.3 2.3 1.6
Unknown 15.1 8.7 33.2

Living situation 79.7 3 <0.001
Alone 25.3 26.5 25.9
With partner 56.8 62.1 38.4
With parents 3.6 3.4 4.2
Unknown 14.3 8.0 31.6

Education 81.5 2 <0.001
Basic school (grades 7–10) 39.6 42.9 40.4
Further education 45.6 48.6 26.9
Unknown 14.9 8.4 32.6

Vocational training 61.0 5 <0.001
Unskilled 17.0 18.7 16.6
Skilled 23.8 24.5 19.7
Formal education <4 years 20.7 22.7 13.0
Formal education ≥4 years 9.0 9.7 3.6
Other 10.6 11.7 11.4
Unknown 18.8 12.7 35.8

Mean SD Mean SD Mean SD za p

Age (years) 38.8 12.9 40.5 12.7 37.6 12.7 –2.74 0.006

Median Q1–Q3b Median Q1–Q3b Median Q1–Q3b za p
Screening scores

SCL somatization subscale (23) 2 0–3 4 2–5 3 1–5 –2.49 0.02
Seven-item Whiteley index (22) 0 0–1 1 0–3 1 0–3 –1.80 0.08
Eight-item SCL (20, 21) 0 0–1 2 0–4 1 0–3 –0.97 0.34
CAGE (24) 0 0–0

a Mann-Whitney U.
b Q1 and Q3 are the 25th and 75th quartiles, respectively. The quartiles were used because the difference scores were highly skewed.
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The predefined inclusion and exclusion criteria were met by
2,197 patients, of whom 274 declined the invitation to participate
and 138 did not participate for other reasons (forgot their glasses,
the secretary was too busy, etc.), leaving 1,785 patients for analy-
sis. The mean age of those declining participation was 42.2 years
(SD=13.1) compared with 38.8 (SD=12.9) among the included
participants (t=–4.0, df=2046, p<0.001). There was no significant
gender difference between the two groups. After complete de-
scription of the study to the subjects, written informed consent
was obtained.

Study Design and Procedures

A two-phase design was used. First, a screening questionnaire
was distributed to all patients in the waiting room. This question-
naire included, among other things, the eight-item version of the
Symptom Check List (SCL) (20, 21) assessing anxiety and depres-
sion; the seven-item Whiteley index (22), which measures worry-
ing and convictions about illness and somatoform disorders; the
somatization subscale of the SCL, which checks for 12 common
physical symptoms (23); and the CAGE, which consists of four
questions screening for alcohol abuse (24).

After the consultation, the primary care physician filled in a
questionnaire on the assessment results and his or her judgment
of the patient.

Selection of Patients for Psychiatric 
Diagnostic Interview

The responses to each item were dichotomized. Patients with a
total score of 2 or more on the eight-item SCL, the seven-item
Whiteley index, or the CAGE or a score of 4 or more on the SCL so-
matization subscale were selected for the second phase—a psy-
chiatric diagnostic interview. Furthermore, a random sample of
one-ninth of the remaining patients was selected for interviews to
produce a stratified subsample consisting of all patients with high
scores and one-ninth of those with low scores. The cutoff values
were chosen on the basis of a sample size calculation and the per-
formance of the screening scales in a previous study in primary
care (20, 25). The aim was to include 400 patients with somato-

form disorders in the study while performing no more than 800
psychiatric interviews, which was the maximum capacity of the
psychiatric interviewers. We selected 894 patients for interview,
but 193 (21.6%) declined the invitation, leaving 701 patients for
interview. A comparison of those declining the interview with
those who completed the interview (Table 1) shows that the
former group contained a higher proportion of men, was younger,
and had more missing answers to the questions about socio-
demographic variables. Fewer patients in the group declining in-
terview were employed or living with a partner, and fewer had an
education beyond basic schooling. They had lower scores on the
SCL somatization subscale than did the patients who completed
interviews (2003 unpublished study by T. Toft et al.).

Psychiatric Research Interview

The psychiatric interview was conducted as soon as possible
after the index contact, in the primary care physician’s office, in
the research unit’s office, or in the patient’s own home. The pa-
tients’ transportation expenses were reimbursed. For patients
who could not be interviewed immediately, the interview did not
include the period after the index contact.

The psychiatric interviews were made by means of the Sched-
ules for Clinical Assessment in Neuropsychiatry (SCAN), version
2.1 (26, 27), which is a standardized comprehensive interview en-
dorsed by the World Health Organization (WHO) that covers all
types of mental disorders. It is a semistructured interview, and its
use requires an interviewer who has received psychiatric training.
The interview lasts between 30 minutes, in cases of no health
problems, and several hours, in cases of more massive psycho-
pathology (the maximum in this study was 7 hours). In this study
the interviewers were free to explore aspects they did not find
fully clarified by the interview, e.g., by reviewing medical records.
However, they were not allowed to contact the primary care
physicians.

In the literature a range of cognitive and emotional symptoms,
beside those specified in DSM-IV (and ICD-10), are commonly re-
ported in patients with hypochondriasis (19, 28–30):

TABLE 2. Diagnostic Classes Determined by Latent Class Analysis of Six Hypochondriasis-Related Symptoms in Primary
Care Patients

Variable
Total Group

(N=701)

Class 1:
Hypochondriasis

(N=102)

Class 2: 
Other Somatoform

Disorders 
(N=244)

Class 3:
Nonsomatoform

Disorders
(N=355)

DSM-IV 
Hypochondriasis

(N=59)a

%
Probability of Class 

Membershipb
Probability of Class 

Membershipb
Probability of Class 

Membershipb %
Symptoms

Rumination about harboring an illness 15.1 0.97 0.07 0.01 48.0
Preoccupation with body or illness 19.9 0.96 0.91 0.10 100.0
Suggestivity or autosuggestivity 14.4 0.57 0.21 0.00 48.0
Preoccupation with medical information 22.0 0.38 0.43 0.07 31.0
Fear of infection or contamination 7.7 0.37 0.09 0.00 24.0
Fear of medication 14.6 0.31 0.24 0.05 36.0

% % % % %

Observed class prevalence (N=701)c 14.6 34.8 50.6 8.4
Expected prevalence from latent class modelc 13.1 32.5 54.3
Number of symptoms present

None 44.1 0.0 0.0 87.0 0.0
1 20.0 0.0 38.5 13.0 22.0
2 17.0 16.7 41.8 0.0 20.3
3 11.8 38.2 18.0 0.0 25.4
4–6 7.2 45.1 1.6 0.0 32.2

a Without exclusion of other somatoform or psychiatric disorders but including a duration of 6 months or more (DSM-IV criterion E).
b Conditional probability that a patient having the symptom belongs to the class.
c Unweighted.
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1. Worrying about or preoccupation with fears of harboring a
severe physical disease (DSM-IV and ICD-10 criterion A).

2. Bodily preoccupation, i.e., an absorption with the body and
its functioning, e.g., body excretion, physiological function,
sensations, appearance, and body performance.

3. Obsessive rumination with intrusive thoughts and ideas
and fears of harboring an illness that cannot be stopped or
can be stopped only with great difficulty.

4. Suggestibility or autosuggestibility: responding with alarm
to the slightest hint of illness; alarm may arise from reading
about a disease, knowing someone who becomes sick, etc.

5. Extensive fascination with medical information: reading
medical books or journals, reading about medical subjects in
an encyclopedia, watching television programs about health
or medicine, being interested in news about health, etc.

6. Unrealistic fear of being infected or contaminated by some-
thing touched or eaten, by a person met, etc.

7. Pathological, excessive health-preserving behavior, i.e., eat-
ing special food, extensive exercise, or overdoing other
things to keep fit.

8. Focusing primarily on causality: the patient wants an expla-
nation for the symptoms and is more concerned about the
meaning of the symptoms than the distress they cause.

9. Fear of taking prescribed medication.

These and other candidate symptoms included in the diagnos-
tic research criteria for different somatoform diagnoses were
added to the SCAN interview section on physical health. The new
questions were integrated in such a way that they appeared to be
a natural part of the interview, and the definition of each new
symptom was added to the glossary, which is a part of the SCAN
interview. Each of the symptoms is rated 0 (“absent”), 1 (“mild to
modest preoccupation but no significant distress or impair-
ment”), or 2 (“excessive preoccupation involving severe daily
troubles or numerous consultations or self-medication”). In the
analysis the symptom ratings 1 and 2 were collapsed. “The dura-
tion of hypochondriacal preoccupation” (months) caused by any
of the rated symptoms and “interference with everyday activity
because of these problems” are additionally rated as separate
items in the SCAN. The modified version with definitions of all
the symptoms included in this article is available from the au-
thors on request.

The SCAN interviews were conducted by six psychiatric physi-
cians (including T.T.) who were all highly skilled in psychopatho-
logical assessment, intensively trained in using the SCAN inter-
view, and certified at the WHO center in Copenhagen. They had
all received psychiatric residency training and had at least 2 years
of medical and surgical residency experience. During the study
they met at least once a week to discuss cases and how to inter-
pret and rate dubious responses and symptoms that seemed to
fall between the numeric ratings, and they were free to consult
more senior doctors.

Patients scheduled for Thursdays at 1:00 p.m. were asked to
give permission for the interview to be videotaped. The video-
taped interviews of the eight patients who accepted were rated by
all the interviewers, and these ratings showed a high interrater
agreement on the presence or absence of any psychiatric diag-
nosis (kappa=0.86) as well as on the somatoform diagnostic cate-
gory (kappa=0.82) (unpublished 2003 article by Toft et al.). The
interviewers were blinded to the patients’ responses on the
screening questionnaires.

Data Analysis

The SCAN interviews were used for computerized DSM-IV psy-
chiatric diagnoses with reference to the “present state” (current
mental disorder) and “lifetime before” (the patient’s psychiatric
history). In this article we present only the data on current mental

disorder. The section on physical health containing information
on the somatoform disorders and related diagnoses was pro-
cessed separately in order to make the diagnoses fit the DSM-IV
criteria and to analyze the added symptoms.

We processed the data in STATA (31) and SPSS (32), and for the
latent class analysis we used WINMIRA (33) and Mplus (34).

Group comparisons were made by chi-square tests for categor-
ical data, and the Mann-Whitney U test or Kruskal-Wallis test was
used for nonnormal continuous data. We estimated prevalence by
weighted logistic regression with the observed fraction of second-
phase patients as sample weights (35). To assess the equality of
prevalences in subgroups, likelihood ratio tests were performed.

The model selection in latent class analysis was based on dif-
ferent information criteria, with the sample-size-adjusted Baye’s
information criterion (SS BIC) as the primary criterion (34).

In order to assess the goodness of fit of the final selected model,
the Pearson chi-square fit statistic and an empirical Pearson chi-
square fit statistic were computed.

Two-sided p values are reported.

Ethics

All biomedical studies in Denmark must be approved by the
local Science Ethics Committee, which is subject to the laws and
regulations laid down by the Danish government. We obtained
approval from the Science Ethics Committee of Aarhus County.

All the participating patients received written and oral infor-
mation and gave written informed consent.

Results

Diagnostic Classes

The nine candidate symptoms for a new hypochondria-
sis diagnosis were tested in a latent class statistical model
with the number of classes varying between two and six.

TABLE 3. Suggested Diagnostic Criteria for Hypochondriasis

Criterion Description
A Obsessive rumination with intrusive thoughts, ideas, or 

fears of harboring an illness that cannot be stopped or 
can be stopped only with great difficulty

B One (or more) of the following five symptoms
1 Presence of a, b, or both

a Worrying about or preoccupation with fears of harboring 
a severe physical disease or the idea that disease will be 
contracted in the future or preoccupation with other 
health concerns

b Attention to and intense awareness of bodily functions, 
physical sensations, physiological reactions, or minor 
bodily problems that are misinterpreted as serious 
disease

2 Suggestibility or autosuggestibility; if the patient hears or 
reads about an illness, he or she is inclined to fear that he 
or she has the same disease

3 Excessive fascination with medical information
4 Unrealistic fear of being infected or contaminated by 

something touched or eaten or by a person met
5 Fear of taking prescribed medication

C If a medical condition is present, the patient’s reaction 
clearly exceeds what would be expected from the 
medical condition alone

D The symptoms are not better explained by another 
psychiatric disorder

E The symptoms are present for most of the time for at least 
2 weeks

F Specify whether the disorder is severe or mild—severe: at 
least one of the symptoms in criteria A and B is severely 
disturbing or significantly interferes with everyday 
activities; mild: all others
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The model with the smallest SS BIC was chosen as optimal,
but it did not have a meaningful interpretation. We assessed
SS BIC as we excluded one symptom at a time. We excluded
“pathological, excessive health-preserving behavior” and
“focusing primarily on causality,” and an interpretable
three-class model emerged. However, the high intercorrela-
tion (rs=0.37, N=701, p<0.001) and marked prevalence in ei-
ther somatoform disorders class of the symptoms “worry-
ing/preoccupation” and “bodily preoccupation” made it
expedient to collapse the two symptoms into one item. The
final model, displayed in Table 2, thus includes six symp-
tom items. This model’s goodness of fit is acceptable (Pear-
son χ2=50.9, df=50, p=0.19, empirical p=0.20). It is seen that
14.6% of the interviewed patients fell into latent class 1, in
which positive responses to most items were prevalent. The
symptom “rumination” was highly predictive for this class:
only three of the patients reporting this symptom did not
fall into this class. None of these three patients reported any
of the other six symptoms. This group should therefore be

classified as patients with hypochondriasis. Class 2 com-
prised 34.8% of the patients, and most of the investigated
symptoms were prevalent in this class except for “rumina-
tion” and “fear of being infected.” Class 3 included 50.6% of
the patients, and few reported any of the explored symp-
toms. The prevalences of the symptoms in the hypochon-
driasis class (class 1) were similar to or higher than those
among the patients fulfilling the diagnostic criteria for
DSM-IV hypochondriasis; the most marked difference was
for “rumination” (Table 2).

The key symptom (criterion A) of DSM-IV hypochondri-
asis, “preoccupation with fears of having…a serious dis-
ease,” is thus frequent in both class 1 and class 2, and the
poor specificity of the symptom is furthermore high-
lighted by the fact that 84.6% of the 26 patients with a so-
matization disorder diagnosis and 58.4% of the 77 patients
with pain disorder also had the symptom.

All patients in the hypochondriasis class (class 1) re-
ported two or more symptoms, and 45.1% reported four or

TABLE 4. Characteristics Associated With Diagnostic Classes Determined by Latent Class Analysis of Hypochondriasis-
Related Symptoms in 701 Primary Care Patients

Class 1: 
Hypochondriasis

Class 2: 
Other Somatoform Disorders

Class 3: 
Nonsomatoform Disorders

Variable Mild (N=21) Severe (N=81) Mild (N=102) Severe (N=142) Mild (N=292) Severe (N=63)
N % N % N % N % N % N %

Duration
≤1 month 10 47.6b 22 27.2b 75 73.5 78 54.9b 282 96.6b 60 95.2b

2–5 months 2 9.5b 7 8.6b 5 4.9 3 2.1 0 0.0b 0 0.0
6–23 months 1 4.8 8 9.9b 6 5.9 9 6.3 3 1.0b 0 0.0
≥2 years 8 38.1b 44 54.3b 16 15.7 52 36.6b 7 2.4b 3 4.8b

Excessive health-preserving 
behavior 14 66.7b 51 63.0b 60 58.8b 85 59.9b 51 17.5b 17 27.0b

Focusing on causality 12 57.1 57 70.4b 62 60.8b 90 63.4b 68 23.3b 26 41.3
Persistence of preoccupation 

despite medical 
reassurance 8 38.1b 41 50.6b 23 22.5 50 35.2b 6 2.1b 3 4.8b

Psychosocial communication 
style 2 9.5 34 42.0b 8 7.8b 41 28.9b 7 2.4b 12 19.0

La belle indifférence 0 0.0 28 34.6b 4 3.9b 41 28.9b 7 2.4b 11 17.5b

Discrepancy between 
subjective complaints 
and observed behavior 0 0.0b 28 34.6b 9 8.8b 52 36.6b 5 1.7b 15 23.8

Conflicts with doctors
Yes 0 0.0 15 18.5b 1 1.0b 21 14.8b 3 1.0b 5 7.9
Unsure 6 28.6b 12 14.8b 8 7.8 15 10.6 13 4.5b 5 7.9

Doctor shopping 0 0.0 8 9.9b 1 1.0 12 8.5b 3 1.0b 3 4.8b

Median Q1–Q3c Median Q1–Q3c Median Q1–Q3c Median Q1–Q3c Median Q1–Q3c Median Q1–Q3c

Number of medically 
unexplained symptomsd 5 2–9 9 5–18 4 2–7 11 6–17 0 0–2 5 2–9

Number of organ systems 
associated with complaintse 3 2–4 5 3–7 2 1–3 5 3–6 0 0–2 3 2–4

Age at onset (years)f 32 22–35 25 17–35 29 20–40 27 18–37 29 20–41 32 20–43
a Without the DSM-IV exclusion for other somatoform or psychiatric disorders. The DSM-IV duration criterion of 6 months was not used for the

“Duration” portion of the table (N=88) but was included for the other variables (N=59).
b Significant at 5% level (adjusted standard residual >1.96 or <–1.96 by chi-square test).
c Q1 and Q3 and the 25 and 75 quartiles, respectively.
d Out of 86 symptoms explored in the Schedules for Clinical Assessment in Neuropsychiatry interview, including for each organ system a resid-

ual group of “other medically unexplained symptoms.”
e Seven organ systems (general, CNS, cardiopulmonary, gastrointestinal, extremity [motor apparatus], skin and glands, other).
f Because some patients had no somatoform symptoms or did not supply data, values were not included for all patients. The numbers of miss-

ing values are as follows: mild class 1, N=3; severe class 1, N=2; mild class 2, N=15; severe class 2, N=2; mild class 3, N=179; severe class 3,
N=10; DSM-IV hypochondriasis, N=0.

g The symptom is included in the diagnostic criteria for DSM-IV hypochondriasis (therefore, all patients had this symptom).
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more symptoms. The patients in the two other classes and
those with DSM-IV hypochondriasis reported fewer symp-
toms. Only 13.0% of the patients in class 3 (patients with
nonsomatoform illness) reported any of the six symptoms
(Table 2).

Clinical Diagnosis of Hypochondriasis

We manually reviewed the patterns of the latent class re-
sults to turn the statistical information derived from anal-
ysis of the hypochondriasis class into operational diag-
nostic criteria for clinical use and to establish a new set of
diagnostic criteria for hypochondriasis (Table 3). The only
difference between the hypochondriasis class (class 1) and
the diagnostic criteria displayed in Table 3 is item E, i.e.,
the symptoms should be present for at least 2 weeks. This
criterion was added from a clinical point of view to avoid
diagnosing the most transient cases. We also introduced a
severity item, item F, making it possible to distinguish be-
tween mild and severe cases. Patients with severe and mild

cases did not display significantly different numbers of
symptoms. In the remaining part of this article, we will re-
port data on the latent classes subdivided into severe
cases, i.e., in which the patient states that at least one of
the symptoms listed in Table 2 is severe or distressing or
states that any of the somatoform symptoms severely in-
terferes with everyday activities, and into mild cases, i.e.,
not causing significant impairment or distress.

Associated Symptoms and Characteristics

For 54.3% of the patients with severe hypochondriasis
(class 1), the illness lasted for 2 years or more. It lasted 5
years or more for 42.0% and 10 years or more for 24.7%. Its
duration was a month or less for about 27.2%, which was
about the same duration as for patients fulfilling the DSM-
IV criteria (Table 4). The illness lasted a remarkable 2 years
or more in 38.1% of the patients with mild class 1 hypo-
chondriasis.

The patients with severe class 1 hypochondriasis had a
median age at onset of 25 years; the earliest onset was at
age 5, and the latest was at 60. For comparison, the patients
with DSM-IV hypochondriasis had a median age at onset
of 20 years, with a minimum age of 6 and a maximum of 52.
The other groups had higher onset ages, but in some of the
groups the number of patients was small, and in the class 3
group more than one-half of the patients were not counted
because the patients had no somatoform symptoms, mak-
ing it impossible to register onset age.

Table 4 also lists a range of symptoms commonly re-
ported in different somatoform disorders.

“The preoccupation persists despite appropriate medi-
cal evaluation and reassurance” is criterion B of the DSM-
IV criteria for hypochondriasis and was found in about
one-half of the patients with severe class 1 hypochondria-
sis. However, the symptom was also frequent in those with
mild class 1 hypochondriasis and in patients in the class 2
group (other somatoform disorders). In addition, the
symptom was frequent among the 26 patients with soma-
tization disorder (73.1%) and the 77 patients with pain dis-
order (24.7%) (data not shown in Table 4). Of the patients
with severe class 1 hypochondriasis, 42.0% were found to
use a “psychosocial communication style,” i.e., the pa-
tients focused on the psychosocial consequences of their
illness and the restrictions to their lives rather than on the
symptoms’ implications for their health. This symptom
was, however, also frequent in the other groups with se-
vere forms of illness. Except for doctor shopping, about
one-third or more of the patients in the severe class 1 and
class 2 groups and in the DSM-IV hypochondriasis group
had each of the listed symptoms, showing that the symp-
toms are prevalent in somatoform disorders but none
seems to be distinctively associated with one category in
particular.

Except for the mild class 2 and class 3 categories, the av-
erage patient in each class presented multiple medically

Analysis
DSM-IV Hypochondriasis 

(N=88/59)a

χ2 df p N %

273.2 15 <0.001
21 23.9

8 9.1
11 12.5
48 54.5

129.0 5 <0.001 34 57.6
108.0 5 <0.001 41 69.5

147.3 5 <0.001 —g —g

110.4 5 <0.001 26 44.1
105.8 5 <0.001 26 44.1

123.5 5 <0.001 30 50.8
82.8 10 <0.001

16 27.1
14 23.7

25.6 5 <0.001 11 18.6

Kruskal-Wallis χ2 df p Median Q1–Q3c

315.9 5 <0.001 14 7–21

309.4 5 <0.001 6 4–7
54.6 5 0.06 20 16–29
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unexplained symptoms from many organ systems, and the
DSM-IV hypochondriasis group had the most (Table 4).

Comorbidity

A modest overlap or comorbidity between severe class 1
hypochondriasis and the other somatoform disorders was
reflected in the fact that about one-tenth to one-third of
the patients with severe class 1 hypochondriasis also ful-
filled the criteria for one of the diagnoses listed in Table 5.
For all somatoform disorder diagnoses, the overlap was
higher among the patients with DSM-IV hypochondriasis,
and for undifferentiated somatoform disorder it was con-
siderably higher. Only one patient fulfilled the diagnostic
criteria for conversion disorder, which were therefore ex-
cluded from Table 5. The category of somatoform disorder
not otherwise specified is an exclusion diagnosis and was
therefore also left out. Only 30.9% of the patients with se-
vere class 1 hypochondriasis and 16.9% of those with se-
vere class 2 disorders fulfilled the diagnostic criteria for
DSM-IV hypochondriasis (Table 5). On the other hand,
83.1% of the DSM-IV hypochondriasis patients had severe
class 1 or class 2 disorders.

Patients with severe class 1 hypochondriasis and those
with DSM-IV hypochondriasis had similar rates of comor-
bidity with nonsomatoform psychiatric disorders: 49% in
each group (Table 5). The interviewers judged depression
to be predominant in three of the 14 patients meeting the
diagnostic criteria for both major depression and severe
class 1 hypochondriasis and in three of the nine patients
with DSM-IV hypochondriasis and depression.

Only three patients fulfilled the criteria for obsessive-
compulsive disorder (OCD), and none of these fell into

class 1 or class 2, whereas one of them had DSM-IV hypo-

chondriasis.

Primary Care Physician Assessments

The primary care physicians, not knowing the patients’

diagnoses, judged that 40.0% of the patients with severe

class 1 hypochondriasis had a low care-seeking threshold

(Table 6). They also found that 62.0% were more preoccu-

pied with bodily sensations or illness than would be ex-

pected and that 71.3% were overly fearing illness or worry-

ing about illness, of whom 45.0% could not be reassured or

could only with difficulty be reassured that their worrying

was biomedically unfounded. In 75.9% of the patients

with severe class 1 hypochondriasis, the primary care phy-

sicians reported that the patient frequently consulted

them because of medically unexplained functional symp-

toms. The rates at which the primary care physicians at-

tributed these characteristics to patients were highest for

patients with severe class 1 hypochondriasis in all in-

stances, but even patients with mild class 1 hypochondri-

asis had comparatively high rates. High rates were also re-

corded for some of the other groups but not for patients

with mild cases of class 3 disorders. The rates for the pa-

tients with severe class 1 hypochondriasis were similar to

those for the DSM-IV hypochondriasis patients. Since “the

preoccupation persists despite appropriate medical eval-

uation and reassurance” is included in the DSM-IV diag-

nostic criteria but not among the class 1 symptoms, it is

remarkable that the primary care physicians found it diffi-

cult to reassure the same fraction of class 1 and DSM-IV

hypochondriasis patients.

TABLE 5. Comorbidity With DSM-IV Disorders of Diagnostic Classes Determined by Latent Class Analysis of Hypochondriasis-
Related Symptoms in 701 Primary Care Patients

DSM-IV Diagnosis

Class 1:
Hypochondriasis

Class 2:
Other Somatoform 

Disorders

Class 3:
Nonsomatoform

Disorders DSM-IV
Hypochondriasis

(N=59)a
Mild

(N=21)
Severe
(N=81)

Mild
(N=102)

Severe
(N=142)

Mild
(N=292)

Severe
(N=63)

Analysis

χ2 
(df=5) pN % N % N % N % N % N % N %

Somatoform disordersb

Somatization disorder (N=26) 1 4.8 10 12.3c 2 2.0 12 8.5c 0 0.0c 1 1.6 38.8 <0.001 12 20.3
Undifferentiated somatoform 

disorder (N=138) 6 28.6 21 25.9c 20 19.6 48 33.8c 14 4.8c 29 46.0c 89.6 <0.001 20 33.9
Pain disorder (N=106)d 3 14.3 28 34.6c 9 8.8c 51 35.4c 4 1.4c 11 17.5 118.2 <0.001 22 37.3
Hypochondriasis (N=59)a 3 14.3 25 30.9c 7 6.9c 24 16.9c 0 0.0c 0 0.0a 100.1 <0.001

Nonsomatoform disorders
Major depressive disorder 

(N=72) 1 4.8 14 17.3c 9 8.8 21 14.8c 19 6.5c 8 12.7 13.3 0.03 9 15.3
Anxiety disorder, any (N=107) 1 4.8 29 35.8c 8 7.8c 36 25.4c 23 7.9c 10 15.9 56.1 <0.001 25 42.4
Substance use disorder (N=30) 0 0.0 7 8.6c 1 1.0 9 6.3 8 2.7 5 7.9 12.6 0.03 4 6.8

All nonsomatoform DSM-IV 
disorders except simple phobia, 
nicotine-related disorders, and 
sleep disorders (N=178) 3 14.3 40 49.4c 18 17.6 50 35.2c 47 16.1c 20 31.7 51.1 <0.001 29 49.2

a Without the DSM-IV exclusion for other somatoform or psychiatric disorders.
b Without exclusion for other psychiatric disorders.
c Significant at 5% level (adjusted standard residual >1.96 or <−1.96 by chi-square test).
d Without exclusion of DSM-IV hypochondriasis.
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Prevalence

Table 7 displays the weighted prevalences corrected for
the biases introduced by the stratified patient sampling.
The prevalence of severe class 1 hypochondriasis was
9.5%, compared with 5.8% for DSM-IV hypochondriasis
without exclusion of comorbid diagnoses and 4.7% (95%
CI=2.9%–7.6%) with the full DSM-IV criteria.

Severe other somatoform disorders (class 2) were signif-
icantly more prevalent in the patients who were 40–49
years old than in the other age groups, and the patients
with severe nonsomatoform disorders (class 3) were sig-
nificantly older than patients in the other classes. In-
versely, patients with mild class 1 hypochondriasis were
significantly younger than the other patients. There were
no statistically significant differences as to age or gender
among the other classes or in DSM-IV hypochondriasis.

Discussion

Robins and Guze (36) and later Kendell (37) listed a
range of strategies for establishing the validity of clinical
syndromes; the first is to identify and describe the syn-
drome by “clinical intuition” or by cluster analysis, and the
second is to demonstrate boundaries or “point of rarity”
between related syndromes by statistical methods. The
current DSM-IV hypochondriasis diagnosis rests mainly
on “clinical intuition” and tradition, and it is not sup-
ported by substantial empirical evidence. To our knowl-
edge, no studies have established a “point of rarity” be-
tween the DSM-IV hypochondriasis diagnosis and other
somatoform disorder diagnoses, and we did not find sup-
port for this in the current study either, as the key symp-
toms included in the DSM-IV diagnostic criteria (criteria A
and B) were also common among patients with other so-
matoform disorder diagnoses. In this study we included a
range of symptoms reported to be common or typical for

hypochondriasis (19, 28, 29). We used latent class analysis,
a robust statistical method that from a statistical point of
view produces a rather clearcut result, establishing a
“point of rarity” between classes. Six of the nine symptoms
explored fitted satisfactorily into a latent class model with
three classes: a hypochondriasis class (class 1), a class of
“other somatoform disorders” (class 2), and a class of non-
somatizing patients (class 3). However, even class 3 in-
cluded some patients with medically unexplained symp-
toms, and further studies are needed to establish whether
this class is truly a nonsomatizing group or a somatoform
disorder subgroup without cognitive or emotional symp-
toms. The suggested diagnostic criteria have to be viewed
as preliminary, as the criteria, among other validation pro-
cedures, have to be cross-validated in another group of
subjects.

From a methodological point of view, the major strength
of this study lies in its empirical foundation, in particular
its inclusion of a large number of patients gathered in a
nonspecialized medical setting. Further strengths include
almost complete absence of selection bias, owing to the
fact that Danish health care is free of charge, and use of a
standardized psychiatric interview, the SCAN, which is
state of the art and probably the most advanced and com-
prehensive diagnostic tool for psychopathology and psy-
chiatric diagnostics available today (26, 27). The interview
section on physical issues comprises questions about all
types of somatoform symptoms and hence allows simul-
taneous study of all known types of somatoform disor-
ders. The interviewers were all highly skilled in psycho-
pathology assessment and intensively trained in using the
SCAN interview. The candidate symptoms we added to
the SCAN interview were feasible and reliable according
to the interviewers.

We expected “bodily preoccupation” to be a distinct hy-
pochondriasis symptom as bodily symptom amplification

TABLE 6. Primary Care Physicians’ Assessments of Patients in Diagnostic Classes Determined by Latent Class Analysis of
Hypochondriasis-Related Symptoms in 701 Primary Care Patients

Patient Characteristic 
Assessed by Primary Care 
Physician

Class 1:
Hypochondriasis

Class 2:
Other Somatoform

Disorders

Class 3:
Nonsomatoform

Disorders DSM-IV
HypochondriasisaMild Severe Mild Severe Mild Severe Analysis

N % N % N % N % N % N % χ2 df p N %
Low threshold for 

consultationb 6 28.6c 32 40.0c 22 21.6 44 31.0c 42 14.6c 15 24.2 29.9 5 <0.001 26 44.1
Excessive bodily 

preoccupationb 9 42.6 49 62.0c 41 40.6 74 52.1c 82 28.5c 27 43.5 40.6 5 <0.001 36 61.0
Excessive fear of or worrying 

about illnessb 50.2 10 <0.001
Yes, but easily reassured 7 33.3 21 26.3 28 27.7 37 26.1 70 24.2 15 24.2 11 18.6
Yes, difficult or impossible 

to reassure 8 38.1 36 45.0c 20 19.8 50 35.2c 46 15.9c 18 29.0 27 45.8
Frequent consultations with 

functional physical 
symptomsd 13 61.9 60 75.9c 52 52.5 102 73.9c 102 37.5c 40 69.0c 72.9 5 <0.001 45 77.6

a Without DSM-IV exclusion for other somatoform or psychiatric disorders.
b Missing assessment of primary care physician for 6–8 patients.
c Significant at 5% level (i.e., adjusted standard residual >1.96 or <–1.96 by chi-square test).
d Missing assessment of primary care physician for 34 patients.
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has been suggested to be a basic mechanism in hypochon-
driasis (38, 39), but like “preoccupation with…disease,” it
was just as frequent among class 2 patients as among pa-
tients with hypochondriasis, and furthermore, the symp-
toms were frequent among other DSM-IV somatoform dis-
orders. With the addition of “extensive fascination with
medical information,” the three symptoms may collec-
tively be viewed as common symptoms of somatoform dis-
orders in general. According to our findings, the missing
discriminatory power of these symptoms may therefore be
the explanation for the overlap between DSM-IV hypo-
chondriasis and other somatoform disorder diagnoses in
the current classification system, as the symptom “preoc-
cupation with…disease” is the key symptom (criterion A)
in the DSM-IV diagnostic criteria for hypochondriasis.

“Obsessive rumination” proved to have a strong power
to discriminate between the patients with hypochondria-
sis and other patients, and “fear of being infected or con-
taminated” also appeared to be quite distinctive. These
two symptoms outperformed the other symptoms in es-
tablishing class 1 hypochondriasis, which raises the ques-
tion of whether hypochondriasis should be viewed as an
OCD spectrum disorder, i.e., “OCD bodily type,” or alter-
natively, a specific illness phobia. This question cannot be
addressed on the basis of this study. None of the three pa-
tients with OCD found in this study had class 1 hypochon-
driasis, and other symptoms atypical for OCD were also
common among the patients with class 1 hypochondria-
sis. It has been suggested that the hypochondriasis diag-
nosis be moved from the somatoform disorder category to
the anxiety disorder category as a “health anxiety disor-
der,” thus replacing the stigmatizing hypochondriasis la-
bel. Despite possible support for this view, it calls for cau-
tion regarding premature conclusions; we should keep in
mind the discussion in the 1960s and 1970s about whether
hypochondriasis should be viewed as a depressive disor-
der because hypochondriacal worrying is also common in

depressive disorders (40). Instead, a more neutral replace-
ment may be considered, for example the term “valetudin
disorder,” which originates from the Greek word valetudo,
meaning “the state of health” (41).

The criteria for class 1 hypochondriasis enjoyed high
statistical, clinical, and “face” validity, even compared
with the assessments of primary care physicians, but con-
firmation from daily clinical practice is, of course, needed.
It is remarkable that the primary care physicians’ assess-
ments of the patients with severe class 1 hypochondriasis
were similar to those for the patients with DSM-IV hypo-
chondriasis despite the fact that class 1 hypochondriasis
was about twice as prevalent as DSM-IV hypochondriasis.
This may indicate that the class 1 criteria do not pick up
more clinically insignificant cases than the DSM-IV diag-
nosis. Furthermore, it indicates that the DSM-IV hypo-
chondriasis cases not included in the class 1 category in
fact may be other somatoform disorders and that they
ought to be classified in other subcategories. The class 1
hypochondriasis diagnosis also enjoys the advantage of
not being an exclusion diagnosis, i.e., not requiring exclu-
sion of a medical explanation of physical symptoms. It re-
lies solely on positive diagnostic criteria in the form of
cognitive and emotional symptoms, hence matching the
diagnostic principles of other psychiatric diagnoses. The
present study does not allow us to establish whether the
full syndrome may emerge as a reaction to a newly diag-
nosed severe physical disease, as it was conducted in a pri-
mary care setting, where the number of such cases was
low. We do, however, expect such psychological reactions
to be only transient. In patients with the full syndrome, the
psychological reaction would probably be clinically signif-
icant and encourage intervention, even if the patient also
had a severe physical disease.

The class 1 hypochondriasis diagnosis had some co-
morbidity with other somatoform disorders, but its over-
lap was smaller than that for DSM-IV hypochondriasis

TABLE 7. Weighted Prevalencesa of Diagnostic Classes Determined by Latent Class Analysis of Hypochondriasis-Related
Symptoms in Primary Care Patients, by Gender and Ageb

Group

Number of Patients

Class 1:
Hypochondriasis

Class 2:
Other Somatoform Disorders

Mild Severe Mild Severe

Interviewed Screened % 95% CI % 95% CI % 95% CI % 95% CI
Overall 701 1,785 2.6 1.3–5.3 9.5 6.6–13.3 16.1 11.9–21.4 12.2 9.5–15.5
Gender

Male 235 636 3.3 1.0–10.5 9.3 4.7–17.4 17.8 10.7–28.0 9.1 5.4–14.8
Female 466 1,149 2.2 0.9–5.3 9.6 6.3–14.2 15.2 10.4–21.7 13.9 10.4–18.3

Age (years)
18–29 180 505 5.9c 1.9–16.3 7.8 4.1–14.1 17.3 9.7–29.0 7.3d 3.8–13.7
30–39 161 470 1.6c 0.7–3.6 11.0 5.2–21.9 15.8 8.2–28.2 11.2d 7.6–16.1
40–49 173 406 0.6c 0.1–2.5 7.5 3.5–15.4 18.6 10.3–31.3 20.1d 12.3–31.2
50–65 187 404 1.9c 0.8–4.2 11.7 6.1–21.5 12.5 6.7–22.1 11.3d 7.7–16.3

a Corrected for the biases introduced by stratified patient sampling.
b Without DSM-IV exclusion of other somatoform or psychiatric disorders.
c Significant difference among groups (χ2=11.0, df=3, p=0.02; the p value is the result of a likelihood ratio test of the equality of the prevalences).
d Significant difference among groups (χ2=13.3, df=3, p=0.004; the p value is the result of a likelihood ratio test of the equality of the preva-

lences).
e Significant difference among groups (χ2=8.1, df=3, p=0.05; the p value is the result of a likelihood ratio test of the equality of the prevalences).
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and smaller than that reported in other studies (17, 42, 43).
The magnitude of the overlap between class 1 hypochon-
driasis and other somatoform disorders was comparable
to the overlap between depressive disorder and anxiety
disorder (data not reported). The overlap may not neces-
sarily be due to inappropriate diagnostics or overlap of di-
agnostic criteria; it might also be due to the patients’ suf-
fering from two distinctly independent disorders.

The overlap of DSM-IV hypochondriasis and severe
class 1 hypochondriasis was only modest; about one-half
of the DSM-IV hypochondriasis cases fell into class 1. An-
other half fell into class 2, other somatoform disorders.
This seems to highlight the poor discriminatory power of
the current DSM-IV hypochondriasis diagnosis, as these
patients could be split into two distinct groups by latent
class analyses of six symptoms. The use of an exploratory
approach requires imposition of a minimum of analytical
restrictions, and the DSM-IV hierarchical exclusion rules
were therefore not used for patients meeting the criteria
for more than one diagnosis. Use of the full DSM-IV hypo-
chondriasis criteria, however, made little change (data not
reported).

The prevalence of severe class 1 hypochondriasis reached
9.5%, which testifies to its high prevalence among primary
care patients. The prevalence of DSM-IV hypochondriasis
based on the full criteria (i.e., including the exclusion cri-
teria) was 4.7%, which is higher than in most other studies
in primary care, in which prevalence rates have been
0.0%–6.3% (17, 44).

One of the strengths of the present study lies in its use of
a more extensive diagnostic procedure (i.e., the SCAN in-
terview) than was used in other studies and the use of
experienced psychiatric interviewers. We included only
“incident” cases, i.e., those of patients presenting with
new health problems, thus excluding some patients with
chronic physical diseases. In accordance with most other
studies, we found no gender or age difference in the prev-

alence of hypochondriasis (17, 44, 45). About 10% of the
primary care physicians in the county participated in the
study. This may raise the possibility that a practice selec-
tion bias limits the generalizability of the prevalence fig-
ures. However, the participating primary care physicians
seem to be remarkably representative of the overall popu-
lation of primary care physicians in the county on most of
the variables on which they were compared.

This study focused mainly on class 1 hypochondriasis,
but class 2, nonhypochondriasis somatoform disorders,
may be just as interesting. This calls for a more profound
and focused exploration of the nonhypochondriasis diag-
nostic categories, which is outside the limits of this article,
but we plan to conduct such separate analyses.

The hypochondriasis diagnosis as defined in ICD-10
and DSM-IV has shown to be so restrictive that few pa-
tients in primary care fulfill the diagnostic criteria (17).
Gureje et al. (17) showed that one of the major problems is
the symptom “the preoccupation persists despite appro-
priate medical evaluation and reassurance”(i.e., criterion
B), and Barsky et al. (16) have pointed to the problem of
the 6-month time limit (criterion E). The diagnostic crite-
ria suggested in this study do not include these two symp-
toms and therefore overcome these shortcomings of the
current DSM-IV hypochondriasis diagnosis. To replace the
duration criterion of 6 months, however, from a purely
clinical and not statistical point of view, we suggest the
adoption of a severity criterion, i.e., that the symptoms
must cause significant distress or impairment in order to
be considered clinically significant. However, the patients
with “mild” cases (i.e., those with no significant impair-
ment or distress) may still be clinically relevant, especially
in a primary care setting. The symptom durations were
identical among patients with functional impairment or
distress and patients without it, and the latter group also
presented multiple medically unexplained symptoms. We
may therefore speculate whether the “mild” cases are a
type of latent or subclinical hypochondriasis with a high
risk of evolving into the manifest clinical syndrome under
stressful conditions. Further studies will elucidate the po-
tential implications of the mild syndrome for health care
utilization and health-related quality of life and may, if the
results are affirmative, warrant inclusion of the mild diag-
nostic category in the diagnostic classification system as
suggested here.

A third point in the validation process, according to
Kendell (37), is to perform follow-up studies to establish a
distinct course or outcome. This was not undertaken in
the present study, but the included patients are being
followed. However, as the symptoms had lasted for a long
period in a high fraction of the patients with class 1 hy-
pochondriasis, the present data indicate that the symp-
toms pursue a distinct course and that the diagnosis re-
mains stable. Kendell (37) proposed three more strategies:
1) therapeutic trials to establish a distinct treatment re-
sponse, 2) family studies establishing that the syndrome

Class 3:
Nonsomatoform Disorders DSM-IV

HypochondriasisbMild Severe

% 95% CI % 95% CI % 95% CI
54.0 47.7–60.0 5.7 3.8–8.3 5.8 3.8–8.7

55.2 44.5–65.5 5.3 2.4–11.3 5.6 2.2–13.5
53.2 45.6–60.7 5.9 3.8–9.1 5.9 3.9–8.8

58.5 46.5–69.6 3.3e 1.8–5.8 5.1 2.1–11.9
54.9 42.1–67.0 5.6e 2.1–14.2 8.2 4.1–16.0
48.8 36.4–61.4 4.3e 2.4–7.5 3.7 2.0–6.7
52.4 40.5–64.1 10.2e 5.3–18.8 6.0 2.4–14.4
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“breeds true,” and 3) demonstration of the association
with some more fundamental abnormalities, i.e., anatom-
ical, biochemical, or molecular. Such validation studies, as
well as cross-validation studies in other subjects, have still
to be planned.
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