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Synopsis....................................

Chronic fatigue syndrome is a poorly understood
disease characterized by debilitating fatigue and
neuromuscular and neuropsychological symptoms.
Despite numerous studies on the subject, the epide-
miology of the syndrome in the community remains
largely unexplored. An estimate of the prevalence

in the population is presented, approximating the
Centers for Disease Control criteria as well as the
prevalence estimates of the fatigue symptom com-
plex that include fatigue, disability, and neuromu-
scular and neuropsychological symptoms.

The study population consisted of a very large,
multicenter, stratified, and random sample of a
general population health survey known as the
Epidemiologic Catchment Area Program. Data
used for this study were gathered between 1981 and
1984. The Diagnostic Interview Schedule, a highly
structured mental health interview, was used to
assess the lifetime prevalence of medical and psy-
chological symptoms.

Chronic fatigue was common. A total of 23
percent of the subjects reported having experienced
the symptom of persistent fatigue sometime during
their lives. Chronic fatigue syndrome, however, as
defined by the Centers for Disease Control, ap-
peared to be quite rare in the general population.
Only I of 13,538 people examined was found to
meet a diagnosis of the syndrome with an approxi-
mation of the CDC criteria. Fatigue symptom
complex was frequently related to medical or psy-
chiatric illness or substance abuse; thus, persons
meeting partial criteria of chronic fatigue syndrome
were also found to be rare when psychiatric or
medical exclusions were applied.

SINCE THE PUBLICATION of two reports in 1985
that first connected a clinical syndrome of chronic
fatigue with unusual serologic responses to Epstein-
Barr virus antigens (1,2), the chronic fatigue syn-

drome (CFS) has captured the attention of the
media, the public, and also of the medical and
scientific communities (3-5).

Despite this recent attention, the syndrome of
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persistent fatigue is not new. In the past, epidemics
of fatigue and related symptoms have been called
neurasthenia, neuromyasthenia, myalgic encepha-
lomyelitis, atypical poliomyelitis, post-viral syn-
drome, chronic mononucleosis-like syndrome,
chronic Epstein-Barr virus syndrome, Icelandic dis-
ease, Royal Free Epidemic, and "yuppie flu." The
syndrome has also been attributed to a variety of
causes including chronic brucellosis, chronic candi-
diasis, and allergies, but none of these theories
have been substantiated scientifically (6,7).
The definitive cause of CFS is unknown, al-

though for the past several years a viral etiology
has remained the most common hypothesis. In the
United States, herpes viruses, particularly Epstein-
Barr virus, have been prime suspects. Efforts to
pinpoint a specific viral etiology, however, have
yielded unsatisfactory results (8,9), and recent arti-
cles have questioned the evidence relating chronic
fatigue syndrome to Epstein-Barr virus infection
(8,10,11). In Britain, the term myalgic encephalom-
yelitis reflects a view of chronic fatigue as due to
neuromuscular dysfunction, and the causative in-
fective agent is most commonly thought to be an
enterovirus (12). Data documenting this link, how-
ever, are also limited.

Because persistent fatigue is a prominent symp-
tom of psychiatric disorders such as depression
(11,13), some attribute chronic fatigue syndrome to
an underlying psychiatric disorder. Recent reports,
using structured diagnostic assessment, revealed
that between 50 percent and 80 percent of patients
complaining of persistent and disabling fatigue in
various clinical settings meet criteria for a psychiat-
ric disorder, most commonly major depression or
soinatization disorder (14-16). The studies that
examined the timing of fatigue and psychiatric
symptoms showed that psychiatric or psychological
symptoms frequently occurred before or at the
same time as the onset of the chronic fatigue (17-19).

In the face of the uncertain etiology of chronic
fatigue syndrome, and because there is no diagnos-
tic test for CFS, symptomatic diagnostic criteria
were proposed by the Centers for Disease Control
(CDC) in 1988 (20). Such clear operational criteria
lend useful guidance to epidemiologic studies of
CFS. Currently, only one study from Australia
estimated the prevalence of CFS in the population
(21), and there has not been a population-based
data base specifically designed to study CFS in the
United States. Thus, the population prevalence of
CFS as well as the rates of comorbid physical and
psychiatric conditions in the United States still
remain unknown.

By using a large-scale community-based mental
health survey known as the Epidemiologic Catch-
ment Area (ECA) Program (22,23), we attempted
to estimate the prevalence of CFS in the popula-
tion, approximating the CDC criteria. We also
attempted prevalence estimates of fatigue symptom
complex-a symptom cluster of fatigue, disability,
neuromuscular and neuropsychological symptoms
and exclusion conditions, that represent a subset of
the CDC criteria. This paper is the first attempt, to
our knowledge, to estimate the prevalence of CFS
and fatigue syndrome in the general population of
the United States.

Methods

Sample characteristics. The ECA has been de-
scribed in detail elsewhere (22,23). Briefly, survey
respondents were drawn from persons ages 18 or
older, living in New Haven, CT, Baltimore, MD,
St. Louis, MO, Durham, NC, and Los Angeles,
CA. A multistage sampling procedure, combining
random and stratified cluster sampling, was applied
to ensure representativeness of the sample respon-
dents within each site. In addition, to obtain suffi-
cient numbers of subpopulations of special interest,
the surveys oversampled the elderly in New Haven,
Baltimore, and Durham, blacks in St. Louis, and
Hispanics in Los Angeles. Data from institutional
respondents were not included in our analysis, be-
cause our purpose was to estimate general popula-
tion prevalence rates. Also, the data from New Ha-
ven were excluded, since some information on the
CFS symptoms was not available from this site.
Thus, the total number of people surveyed for this
paper was 13,538. The response rate was 78 percent
at the Baltimore site, 80 percent at the St. Louis
site, 77 percent at the Durham site, and 68 percent at
the Los Angeles site.

Table 1 shows demographic characteristics (sex,
age, and race) of the respondents included in our
analyses. The unweighted percentages are based on
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Table 1. Demographic characteristics of persons in the household sample from 4 sites, Epidemiologic Catchment Area Project,
1981-84

5,566 Men 7,982 Women

Number o Un ed Weghted Numbr of inwegd Walpe
Chrctst - pene prcete pe3n .ae 3

Total sample ..................... ... 41.0 47.6 ... 59.0 52.4
Age (years):

18-24 .............................. 789 14.2 19.5 1,041 13.1 17.7
25-34 .............................. 1,465 26.4 23.8 1,851 23.2 22.1
35-49 .............................. 1,109 20.0 23.4 1,530 19.2 22.5
50-64 .............................. 1,051 18.9 20.4 1,567 19.6 20.5
65 and older ......................... 1,141 20.5 13.0 1,987 24.9 17.2

Race:
White, other ......................... 3,489 63.8 84.5 4,629 58.6 83.8
Black .............................. 1,341 24.5 10.0 2,540 32.2 11.0
Hispanic ............................. 640 11.7 5.5 726 9.2 5.3

Site:
Baltimore ............................ 1,322 23.8 28.4 2,159 27.0 29.9
St. Louis ............................ 1,203 21.7 18.5 1,801 22.6 18.4
Durham ............................. 1,550 27.9 25.0 2,371 29.7 25.7
Los Angeles ......................... 1,481 26.7 28.1 1,651 20.7 26.0

'Excludes those not responding to the question. 3 Weighted to reprent the national distribution aocording to the 1900 census.
2Percentages may not add to 100 because of rounding.

the actual numbers. To correct for the intentional
oversampling and other sources of sampling bias, a
weighting procedure, known as "downweighting,"
was necessary (24). This weighting procedure also
adjusts the sample distribution to match the demo-
graphic distributions in the 1980 census. Thus, with
the downweighting corrections, the prevalence rates
of CFS and associated symptoms are considered
reasonable approximations to those that would
have been obtained through a simple random
sample of households in the United States.

Assessment of CFS symptoms. For the sake of
clarity, we defined "chronic fatigue syndrome" as
a syndrome that meets the CDC criteria. "Fatigue
symptom complex," on the other hand, we defined
as a cluster of CFS symptoms. Thus, a patient
could be considered to have fatigue symptom com-
plex if he had a few symptoms of CFS. He must
have fulfilled the CDC criteria, however, to be
counted as a case of CFS.
The presence of CFS symptoms was assessed

from responses to specific questions about fatigue
and related symptoms contained in the Diagnostic
Interview Schedule (DIS), a highly structured psy-
chiatric assessment interview designed to be admin-
istered by trained nonclinician interviewers (25).
The questions were asked to elicit the person's
lifetime experience. The fatigue question, for exam-
ple, was worded, "Has there ever been a period
lasting 2 weeks or more when you felt tired out all
the time?" If the respondent answered affirma-

tively, the interviewer was instructed to probe
further for potential medical explanations of the
symptom (medication, alcohol or drug use, physical
illness, or injury). After these possibilities were
eliminated, if the respondent still answered affirma-
tively, then the symptom was considered "unex-
plained."
While the DIS has been used for CFS studies for

the purpose of assessing psychiatric comorbidity
(9,15,16), it was not designed for a study of
prevalence rates and symptom patterns of CFS. It
has been, however, successfully used for studies of
syndromes such as fibromyalgia and irritable bowel
syndrome that are not considered primary psychiat-
ric disorders (26,27).

The CDC-defined symptoms in the ECA. The box
on page 517 lists the DIS questions available in the
ECA, corresponding to the CDC criteria of CFS
(20). We designed the analysis so that symptoms of
CFS in our data would correspond as closely as
possible to the CDC criteria symptoms. To accom-
plish this, some CDC criteria symptoms were as-
sessed with a combination of responses to two or
more questions in the DIS. For example, the symp-
tom of sleep disturbances was determined by com-
bining the questions about insomnia and hypersom-
nia. The symptom of neuropsychological
complaints, as defined in the CDC criteria, con-
tains a variety of disturbances. Accordingly,
matched questions from the DIS were combined to
assess this CDC criterion symptom.
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Symptoms in Centers for Disease Control (CDC) Chronic Fatigue Syndrome Criteria
Available In the Epidemiologic Catchment Area (ECA) Program

CDC criteria
Major criteria

(all of A and none of B)
A. Persistent debilitating fatigue

1. Persistent fatigue
2. No previous history

3. 50 percent or more reduction in usual activities

4. 6 months or more duration
B. Exclusions

1. Physical illness

2. Psychiatric illness

3. Substance use, abuse

4. Weight loss

Minor criteria
(6 or more from C and 2 or more from D, or 8 or

more from C)
C. Symptom criteria

1. Mild fever
2. Sore throat
3. Painful lymph nodes
4. General muscle weakness
5. Muscle discomfort
6. Prolonged fatigue, for 24 hours or more
7. Generalized headache
8. Pain in joints
9. Neuropsychological complaints

10. Sleep disturbances
11. Symptom cluster develops in a short time

D. Physical criteria
1. Low grade fever
2. Nonexudative pharyngitis
3. Tender lymph nodes

ECA symptoms, responses

Tired out for 2 weeks or more
Symptom was not assessed in Diagnostic Interview
Schedule (DIS)
Giving up usual activities for several weeks or more
(approximation)
Not assessed in DIS

Fatigue or disability from medical illness or injury, or
"sickly" most of life from a medical illness (a com-
puted variable)
Diagnosis of a DSM-III (13) major psychiatric disor-
der other than substance use disorders (computed
variable)
Diagnosis of DSM-III (13) alcohol or drug use disor-
ders (computed variable)
Unintentional loss of weight, 2 lbs. or more per week
for several weeks, or 10 lbs. or more altogether (ap-
proximation)

Symptom not assessed in DIS
Symptom not assessed in DIS
Symptom not assessed in DIS
Cannot lift or move things
Arm or leg pain (excluding joint pain)
Same as A.1
Generalized headache
Pain in joints
One or more of transient vision problems, forgetful-
ness (15 or fewer correct answers on Mini-Mental
States Examination), slow thinking, trouble concen-
trating or easily distracted, depressive mood (com-
puted variable).
Insomnia or hypersomnia (computed variable)
Not assessed in DIS

Symptom not assessed in DIS
Symptom not assessed in DIS
Symptom not assessed in DIS

The case definition of the CDC criteria is satis-
fied by meeting (a) the major criteria that consist
of persistent and debilitating fatigue lasting 6
months or longer, while excluding concurring or
preexisting physical or psychiatric illness, substance
use or abuse, and significant weight loss and (b)
the minor criteria that consist of six or more
neuropsychological and neuromuscular symptoms
and two or more physical findings or, alternatively,
eight or more symptoms alone (box).
Not all symptoms included in the CDC criteria

were available in the ECA data (box). In particu-

lar, the three physical signs, low grade fever,
nonexudative pharyngitis, and tender lymph nodes
were not available, since they required verification
by a clinician. Nevertheless, the principal compo-
nents of CFS (persistent fatigue and disability) were
available, along with 7 out of 11 criterion symp-
toms (muscle weakness, muscle discomfort, pro-
longed fatigue, generalized headache, joint pain,
neuropsychological complaints, and sleep distur-
bances). It was thus possible to estimate the preva-
lence of CFS in the population by using an
approximated version of the CDC case definition.
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Table 2. Lifetime symptom prevalence by percentage' of
chronic fatigue syndrome according to CDC criteria

(N - 13,538)

Sympton Unexplaned Explaine2 Tota

Major cXritra
A. Persistent debilitating fatigue:

Persistent fatigue ............. 13.9 9.8 23.7
50 percent or more reduction

in usual activities3 .......... 2.6 10.7 13.3
B. Exclusions:

Physical illness4 .............. ... ... 18.4
Psychiatric illness4 ........... ... ... 17.9
Substance abuse4 ............ ... ... 17.2
Weight loss3 ................. 9.0 5.4 14.4

Minor criteria
C. Symptom criteria:
General muscle weakness .... 2.1 6.5 8.7
Muscle discomfort ............ 3.5 14.5 18.0
Prolonged fatigue, 24 hours or
more ...................... 13.9 9.8 23.6

Generalized headache ........ 10.9 9.6 20.5
Pain in joints ................. 3.7 25.4 29.2
Neuropsychological
complaints4 ................ 35.5 45.7 81.2

Sleep disturbances4 .......... 21.5 4.0 25.6

'Weighted percentage, the "unexplained" and "explained" may not add up to
thm total exactly because of rounding.

2 Includes medical Illness, Injury, and alcohol or drug use.
3 Approximaton in ECA (see box).
4 Computed variabl (se box and text).

We could also estimate the prevalence of individual
symptoms of CFS included in the CDC criteria.

Prevalence estimation. A computer program was
developed to generate a diagnosis of CFS approxi-
mating the CDC criteria as well as to assess the in-
dividual symptoms from the CDC criteria. The
four exclusions to the CDC criteria-physical ill-
ness, psychiatric illness, substance use or abuse,
and weight loss-were also incorporated into this
program. The exclusion criteria of physical illness
and significant weight loss were assessed from re-
sponses to other single or combined questions. The
prevalence estimates of the other two exclusion cri-
teria, psychiatric illness and substance abuse, were
derived using another computer program (28) that
scored diagnoses of psychiatric disorders, including
alcohol and drug use disorders, as defined in the
third edition of the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM III) (13). Details of
the second program, including its algorithm proce-
dures, are described elsewhere (29). Both programs
are available from Dr. Price.

Because the literature consistently suggests that
women are at a much higher risk than men for
chronic fatigue, we performed most analyses sepa-
rately for the two sexes. The extent of sex differ-
ences was then assessed using Chi-square statistics.

Results

Lifetime prevalence of CFS symptoms. Table 2
summarizes the lifetime prevalence rates of chronic
fatigue and other symptoms in the CDC criteria,
available in the ECA data. The percentages for
each symptom or exclusion refer to the prevalence
rates, independent of other symptoms, in the entire
study sample of 13,538. In the first section (Cri-
teria A), 23.7 percent of the entire sample reported
that they had ever experienced fatigue lasting 2
weeks or more. In 59 percent of those with fatigue
(13.9 percent of the entire sample), this symptom
was unexplained by medical causes. In this study
sample, 13.3 percent overall reported that they had
ever experienced a significant reduction in their
usual activities (that is, disability), and this was
"unexplained" only in 2.6 percent of the entire
sample.

Study subjects commonly experienced the condi-
tions considered as exclusions to CFS in the CDC
criteria: physical illness, psychiatric illness, sub-
stance use or abuse, or a history of weight loss
(Criteria B). Between 14.4 percent (weight loss) and
18.4 percent (physical illness) of the entire sample
experienced at least one of these problems. Psychi-
atric illness, as defined by DSM III, amounted to
17.9 percent and substance abuse to 17.2 percent.
A significant portion of the sample met more than
one exclusion conditions.
The most frequent symptom among the minor

criteria grouping (Criteria C) of the CDC definition
was a neuropsychological complaint (transient vi-
sion problems, forgetfulness, slow thinking, trouble
concentrating, depressed mood), present in 81.2
percent of the entire sample. A total of 44 percent
of these neuropsychological complaints (35.5 per-
cent of the entire sample) were unexplained, mak-
ing such complaints the most frequently reported
unexplained symptom of the minor criteria. Sleep
disturbances were experienced by 25.6 percent of
the subjects, and 84 percent of these (21.5 percent
of the whole sample) did not have a medical
explanation associated with this criterion symptom,
thus making it the second most common unex-
plained symptom. Arthralgia, or joint pains, was
also common (29.2 percent), although 87 percent of
the joint pains were explained by medical illness,
injury, medication, or substance use. Half of the
headaches reported by 20 percent of the study
subjects were unexplained by medical illness, in-
jury, medication, or substance use. Generalized
muscle weakness was the least frequent symptom,
acknowledged by 8.7 percent of the subjects. It was
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Table 3. Major criteria (Criteria A) of fatigue and disability by explanation of persons in the household sample in 4 sites,
Epidemiologic Catchment Area Project, 1981-84 1

5,410 PAen 7,775 Women 13,185 Total

Crteda Number Pecent Number Percent Number Percent

Negative
Absence of fatigue or disability ........... ....................... 5,205 96.3 7,395 95.0 12,600 95.6

Positive
Medical: fatigue and disability because of medical conditions ...... 107 2.2 159 2.4 266 2.3
Indeterminate: fatigue and disability partially explained2 ........... 52 .9 70 .9 122 .9
Unexplained: fatigue and disability unexplained ................... 46 .6 151 1.7 197 1.2
Total prevalence: presence of fatigue and disability ..... .......... 205 3.7 380 5.0 585 4.4

1 Numbers are raw; percentages are weighted.
2 Fatigue was medically explained but disability unexplained, or fatigue was

also the least frequently occurring unexplained
symptom; only 24 percent of the subjects (2.1
percent of the entire sample) did not have a
medical explanation for this symptom.

The CDC major and minor criteria. Only 0.6 per-
cent of men and 1.7 percent of women reported
that they had ever experienced both unexplained
(that is, not medically related or substance induced)
persistent fatigue and unexplained diminished activ-
ity during their lives (table 3). Additionally, 2.2
percent of men and 2.4 percent of women had fa-
tigue and diminished activity that were medically
related or substance induced. Altogether, 3.7 per-
cent of men and 5 percent of women had fatigue
and diminished activity regardless of its explanation.
When all four exclusions (Criteria B) were ap-

plied to the fatigue and disability questions in the
DIS, 90 percent of the cases reporting unexplained
fatigue and disability were excluded because of
physical or psychiatric illness, substance abuse, or
weight loss (table 4). Thus, only 19 subjects (0.1
percent of the entire sample) met the approximated
CDC major criteria for CFS. The prevalence rate
of "excluded" cases was higher among women
than men, but this was not statistically significant.

Assessment of the CDC minor criteria could be
accomplished only from the symptom criteria (Cri-
teria C), because information about the physical
symptoms (Criteria D) was not available. There-
fore, five of seven (71 percent) of the available
criterion symptoms from the DIS were used as a
cutoff to match the proportion of symptoms in the
CDC criteria (8 out of 11, or 73 percent). If
medically related or substance induced symptoms
were included, 3.4 percent of men and 8.5 percent
of women had ever had five or more of these
symptoms (table 5). Only 0.4 percent of men and
1.7 percent of women, however, had five or more

induced by substance use but disability was unexplained or medically explained.

Table 4. Major criteria with exclusions. Unexplained fatigue
and disability (Criteria A) with exclusions (Criteria B) applied1

Excluded due to PosWve wIthout
exclusion exclusibn
condItons2 conditIns Total

Subjets Number Percent Number Prcent Number Percent

Men........ 39 0.5 7 0.1 46 0.6
Women...... 139 1.6 12 0.1 151 1.7

Total . . 178 1.1 19 0.1 197 1.2

1 Percentages are weighted.
2 Physical Illness, psychiatric illness, substance abuse or weight loss. (See box

under B. "Exclusions").

of the seven possible symptoms without a medical
explanation. Thus, 81 percent of the cases that
could have otherwise met the symptom criteria
would be disallowed because of medical or sub-
stance use exclusions.
The women in the sample were more than twice

as likely as the men (8.5 percent versus 3.4 percent)
to have reported five or more symptoms among the
minor criteria. In addition, the men who reported
five or more symptoms were more likely to be
excluded than were the women who reported the
same level of symptoms (88 percent versus 79
percent), because at least one positive symptom was
due to either medical reasons or substance use. As
a result, women were more than six times as likely
as men to meet the minor criteria when exclusions
were applied (1.7 percent versus .4 percent,
P< .01).

Overall, no men and only one woman out of the
entire sample of 13,538 subjects met both major
and minor criteria of CFS when we applied the
Criteria B exclusions (psychiatric or medical illness,
substance abuse, or weight loss) (table 6). This is
our closest approximation to the CDC case defini-
tion of CFS. If Criteria B exclusions were not
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Table 5. Minor criteria (Criteria C). 5 or more out of 7
symptoms,

5,400 Men 7,756 Women 13,156 Total

Critea Number Percent Number Percent Number Parcent

Negative
Fewer than S
symptoms ....... 5,217 96.6 7,069 91.5 12,286 93.9

Positive
Medical or

substance use2 10 .2 39 .4 49 .3
Indeterminate3 . 151 2.8 505 6.4 656 4.7
Unexplained4 ...... 22 .4 143 1.7 165 1.1

Total ........ 183 3.4 687 8.5 870 6.1

Percentages are weighted.
2 The 5 or more positive symptoms are all due to phyalcal illness or substance

use.
3 The 5 or more positive symptoms contain both those attributed to medical

conditions (physical lilnesa or substance use) and those unexplained for medical
reasona.

4 The 5 or more positive symptoms are all unexplained by medical reaaons.

Table 6. Prevalence of chronic fatigue syndrome using ap-
proximated Centers for Disease Control criteria1

Men Women Total

Cn era Number Perent Number Percent Number Percent

Major and minor:
Excluded2 .... 61 1.0 158 1.7 219 1.4
Positive ...... 0 0.0 1 0.003 1 .001

Total ..... 61 1.0 159 1.7 220 1.4
Major or minor:
Excluded2 .... 298 5.5 754 10.0 1,052 7.8
Positive ...... 29 0.5 154 1.9 183 1.2

Total ..... 327 6.0 908 11.9 1,235 9.0

Percentages are weighted.
2 Casee excluded due to phyascal Illness,

or signficant weight bee.
peychiatric illness, substance abuse,

applied, however, 61 men and 159 women, or 1.4
percent of the entire sample, would have fulfilled
the criteria for CFS. A less restrictive operational
definition of fatigue symptom complex, on the
other hand, might be to include everyone who met
either major or minor criteria with or without
exclusions (table 6). This would yield 327 men (6
percent) and 908 women (11.9 percent). Eighty-five
percent of these 1,235 people, however, would still
not be considered as having cases of fatigue symp-
tom complex if exclusion criteria were applied.

Discussion

This study suggests that cases of chronic fatigue
syndrome as defined by the CDC criteria may be
quite rare in the general population, even though

individual symptoms included in the criteria are
quite common. Because the ECA data were not
gathered specifically to estimate the prevalence of
CFS, certain limitations should be addressed. First,
not all of the symptoms in the CDC criteria were
available for analysis in the ECA, and hence our
case definition represents only the best approxima-
tion of the CDC criteria. Omissions include prior
history, the duration of fatigue (the CDC criteria
requires 6 months or longer, while the DIS asked 2
weeks or longer), the temporal sequence of the
fatigue and the other minor criteria symptoms,
simultaneous clustering of the minor criteria symp-
toms, and the physical signs and symptoms. Inclu-
sion of data on these required items, however,
would almost certainly reduce the rate of CFS in
this sample even further.
There is potential bias that could have affected

the percentage of people meeting the CFS minor
criteria due to the lack of 4 of the 11 symptom
criteria (fever, sore throat, painful lymph nodes,
and simultaneous symptom clustering). Although
the proportion of our approximated minor criteria
symptoms required for a diagnosis was nearly the
same as with the CDC criteria, it is still possible
that the lack of data on these symptoms could have
artificially lowered the prevalence rate, if these
symptoms were much more common than those
available in the ECA.
Another source of potential bias is our lifetime-

based assessment. Because all symptoms were as-
sessed on a lifetime basis, we could not examine
the timing of the fatigue syndrome in relation to
the conditions of the four exclusion criteria. We
would have excluded a number of subjects with
chronic fatigue that occurred at a different time
from their exclusion criteria. On the other hand,
the lifetime-based assessment would have intro-
duced people who had various symptoms spread
out over a long period rather than occurring
together within a short period. Therefore, many of
the "positive" subjects might not have met our
criteria, if temporal information about symptoms
had been available. The issue of timing, however,
is a limitation of all cross-sectional studies that are
dependent upon retrospective recalls.
Given these limitations, it still would appear that

CFS is quite rare in the community, but that
fatigue, disability, and the neuropsychological
symptoms are all very common. A recent prospec-
tive study in primary care has indeed shown that
while fatigue symptom complex is common, a
discrete CFS is not (30). Our results support this
relationship in the general population as well. Our
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prevalence estimate of the CDC-defined CFS, 7.4
cases per 100,000, is lower than the only existing
general population estimate from Australia, 31.1
cases per 100,000 (21). The disparity could be due
to the difference in the time when data were
collected, since the ECA was conducted in the
1981-84 period, whereas Australian data were col-
lected in 1988. It may also reflect the different
cultural risk factors in the two populations. Never-
theless, both estimates are still very low, consider-
ing the media's image of overwhelming numbers of
people suffering from CFS.
One reason for the apparent disparity between

fatigue symptom complex and the CFS lies in the
exclusion criteria. The CDC criteria were made
intentionally restrictive by excluding patients with
any of the four concurring or preexisting condi-
tions. The objective of the exclusion criteria was to
identify CFS patients among all those with fatigue.
Consequently, the prevalence rate of CFS using the
CDC criteria has been low even among highly
selected patients presenting prolonged fatigue. For
example, a University of Connecticut group found
that only 4 percent of 135 patients consecutively
referred to their specialized clinic for persistent and
disabling fatigue actually met the CDC criteria
(15). In our study, the exclusions defined by CDC
eliminated 90 percent of those who would other-
wise meet the major criteria and 81 percent of
those who would otherwise meet the minor criteria
in this community sample, leaving the "true"
positive cases of CFS virtually nonexistent.

It is of interest to note that in our cross-cultural
epidemiologic comparison of chronic fatigue be-
tween the United States and the United Kingdom,
the exclusion criteria were found to have significant
odds ratios for fatigue syndrome, independent of
demographic and other risk factors (physical ill-
ness, OR = 6.4 in the United States and 1.7 in the
United Kingdom; psychiatric illness, 2.7 in the
United States and 3.4 in the United Kingdom;
weight loss, 3.6 in the United States; drug use, 1.5
in the United Kingdom) (31). Perhaps the exclusion
criteria should instead be considered as comorbid
conditions if they occur concurrently, or as predic-
tors of CFS if they occur prior to the onset of
persistent fatigue (32).
Another reason for the apparent disparity be-

tween the frequency of fatigue symptom complex
and discrete CFS relates to the structure of the
CDC criteria that combines major and minor
criteria. The major criteria exclude psychiatric or
medical illness and substance use or abuse, concur-
rent or preexisting with prolonged fatigue. Most of
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the 11 minor criteria symptoms overlap with symp-
toms that are part of the exclusion conditions.
Thus, it may not be surprising to find that the
CDC criteria actually are nondiscriminative despite
their restrictive nature. Indeed, Komaroff and Gei-
ger (33) noted that the CDC criteria failed to
identify adequately subtypes of fatigue patients;
similarly, a related study by the Connecticut group
found that the neuropsychological and neuromu-
scular symptoms of the CDC criteria had low
sensitivities and specificities for the CDC case
definition (34). In our analysis, we observed 183
cases (1.2 percent) meeting the minor or major
criteria, but only one case (.001 percent) meeting
both.
The high prevalence rates of the minor criteria

symptoms in the general population may be a
reason for high prevalence "guestimates" seen in
media reports (3), despite the low prevalence esti-
mate of CFS we found in this study as well as the
finding from Australia. An increasing number of
patients with these symptoms, prompted by media
information about CFS, may be seeking evaluation
for CFS, even though definitive cases of CFS
represent only a fraction of these patients.
The findings of this study need to be verified by

future studies using full CDC criteria, including
clinical assessment and standardized data collection
methods in general population settings. Such stud-
ies would not only provide a more precise preva-
lence estimate of the CFS, but also help establish
valid diagnostic criteria that can be evaluated by
means of standard diagnostic analysis techniques
(35,36). Further studies, in turn, will promote
better understanding of the epidemiology of CFS.
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