
Journal of Epidemiology and Community Health 1992; 46: 92-97
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The epidemiology of fatigue: more questions than
answers

G Lewis, S Wessely

Fatigue syndromes, though recognised for some
time, have recently attracted a variety of new
diagnostic labels, as well as both professional and
media controversy. However, most of the
arguments surround the interpretation of small
hospital based case-control studies using highly
selected groups of patients.' There is relative
silence on population based studies, which
perhaps contributes to the lack ofconcensus. This
paper reviews the epidemiology of fatigue in the
general population and in primary care and
examines potential sources of bias in hospital
based studies.

linguistic heritage should also be considered when
attempting to explain population differences.
Two particular areas need further exploration.

First, although we shall later support a
dimensional view of fatigue, it is probable that it is
multidimensional. Fatigue has emotional,
behavioural, and cognitive components, whose
relationship remains unexplored.' Also
unexplored are the concepts of fatigue (a
subjective sensation) and fatigability (onset of
symptoms after exertion), which have both
different meanings and pathophysiology. Thus
we repeat an earlier plea for more precise
information on the phenomenology of fatigue.9

Fatigue: defmition and assessment
After the Great War, an Industrial Fatigue Board
was formed, in part to search for the holy grail of
an objective test for fatigue. It reported in strong
terms,2 demanding "that the term fatigue be
absolutely banished from precise scientific
discussion, and consequently that attempts to
obtain a fatigue test be abandoned". Similar
disillusionment since34 was largely due to a
realisation that fatigue was a subjective experience
that could not be measured by objective methods.
There is now greater readiness to rely on

subjective reports in medicine, what Feinstein5
has called "the basic element of medical com-
munication ... direct descriptions of sensations",
and less emphasis on the elusive definitive fatigue
test. Unfortunately, there has been little
standardisation of fatigue measurement between
studies, so hindering comparisons. Most survey
data are based on the answers to a single question
on fatigue, the wording of which can introduce
substantial differences between studies.
Complaints of feeling "tired out all the time" are
nearly 10 times more commoner than feeling
"weak" (L Robins, personal communication,
and7), while "general fatigue" is twice as common
as exhaustion.7 Recent studies have suggested
that although there may be a single construct
underlying the various synonyms adopted by
patients to describe physical fatigue (which may
be distinct from that for mental fatigue), wide
variations may result if only a single symptom is
being assessed.8 9 Of particular relevance to the
following discussion is the finding that of 16
adjectives used by psychiatrists to signify sadness,
six were applied by patients to states of fatigue.'0
The measurement of fatigue will therefore

hinge closely upon the interpretation of particular
words by respondents, and the cultural and

Fatigue: symptom or syndrome?
The chronic fatigue syndrome (CFS)'2 is usually
applied to those patients with excessive
fatigability without an adequate medical
explanation. Other diagnostic labels have been
used, and probably refer to the same group of
patients; these include "post viral fatigue
syndrome" and "myalgic encephalomyelitis",
which are both commonly used in the UK, and
''chronic Epstein-Barr virus infection" which is
still used in North America.i3 All these
alternatives imply a greater knowledge and
understanding of the causes of chronic fatigue
than is justified.
Community surveys have repeatedly shown

that complaints of fatigue are extremely common
in developed countries (table I). The prevalence
of fatigue was 14 3% in men and 20 4% in women
in the US Health and Nutrition Examination
Survey,'4 and although the vast majority of
complaints of tiredness are never brought to
medical attention," 1 "tiredness and exhaust-
ion" are still responsible for over two million
visits to US internists each year.'7 What is the
relationship between the mild, frequent
complaints of fatigue seen in the community and
the severe, disabling fatigue characteristsic of
CFS?

Fatigue, like many medical conditions, is best
viewed as a continuum. In Geoffrey Rose's words
"the real question in population studies is not
'Has he got it?' but 'How much of it has he
got?"'.'8 David et al9 found a continuous
distribution of fatigue scores among attenders in
primary care, with no cut off or point of rarity.
Unpublished data collected during the 1987 US
General Social Survey (C R Cloninger, personal
communication) which included 10 questions on
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fatigue, tiredness, need to rest, and the rate of
recovery from viral infections,19 can be used to
show a similar pattern for fatigue related
symptoms in the population. Seventy eight
percent of of women and 73 O ofmen endorsed at
least one item, confirming that some degree of
fatigue is found in nearly all the population. The
mean number of items endorsed was 2-08 (males)
and 2-75 (females), but only 050o of males and
1-Oo of females agreed with all 10 items,
indicating very severe fatigue (figure).
We suggest that many patients currently

labelled as having "chronic fatigue syndrome"
may not be cases of a discrete disorder, but instead
may lie at the extreme end of a continuum that
begins with the common feeling of tiredness
described in community surveys. The situation is
reminiscent of the Platt/Pickering debate on the
nature of hypertension.20

Fatigue in the community
What is known about the associations of fatigue in
the population? Most, but not all, studies, find

complaints of fatigue to be between two or three
times more prevalent in women than men (table I
and II)-the more homogeneous the study, the
less the difference.2' Although some have found
this difference to be explained by higher rates of
psychiatric disorder among women,'4 this has not
been confirmed.22 An alternative explanation is
that differences in duration may explain some of
this increased prevalence: in one study the mean
duration of fatigue was 10-6 years in women, but
7 9 in men.23 Studies reveal no consistent
variation with age, except that fatigue is
uncommon before adolescence.24 25
Most physical illnesses are associated with

fatigue. For example, Chen'4 calculated the odds
ratios for fatigue associated with certain chronic
diseases, namely anaemia, emphysema, asthma,
and arthritis, and found values of between 1-9 and
2-9; similar results have been seen in a United
Kingdom study.22 Recent data also suggest an
association between tiredness and low blood
pressure.26 27 Psychiatric disorders are even more
highly associated with fatigue, with odds ratios
between 3 and 6.14 22 28 Fatigue is also associated

Principal
author [age range] Size Case definition Duration Method Prevalence (00)
Bengtsson26 1302 General fatigue - Q 42-0 (F)
[44-661
Chenil 1333 Feeling tired all of the time or Q 20-4 (F)
[25-74 quite a bit of the time 14-3 (M)
Cheng 1023 Fatigue Last week Q I 17-4
[>' 155
Coxi 9003 Always feel tired Last month Q 18-9 (M)
[>17]2 29-8 (F)
Eaton * 3198 Tired all the time Last month I 7
[all]
Garcia and Marks83 3084 Everything an effort at all Q 29-3 (M)
[20-74] 29-6 (F)

5 to 7 days in past 15-4 (M)
week 13-3 (F)

Hammond84 1 064 004 Fatigue easily - Q 33 (M)
[> 30] 45-7 (F)
Hannay6 1344 More tired than usual or

generally run down Last 2 weeks Q 22-7
Ingham42 706 Tiredness - I 16-9 (M)
[16-75] 27-9 (F)
Jenkins21 184 Fatigue Last week I Q 29-3 (M)
(C) 36-7 (F)
[20-35]
Kellner85 100 Part of body weak Last week Q 12
[17-60] 100 Tired, lack of energy Last week Q 45
Montgomery86 3938 4 out of 5 tiredness symptoms - Q 6-9 (M)
(S) 10-9 (F)
Reidenburg87 414 Fatigue 3 days Q 19
(S)
Schepank88 574 States of fatigue and exhaustion 7 days I 26-2
[25-45]
Tarnopolsky89 5885 Undue tiredness <2 weeks Q, I 9-75
[> 15] >2 weeks 17-1
Q = questionnaire; I = interview; C = civil servants; S = students
* Fatigue attributed by interviewer to physical causes excluded

Principal
author [age range] Size Case definition Duration Method Prevalence (°O)
Buchwald76 500 Severe loss of energy or easy More than 6 I 21
[17-50] fatigability, either constantly or months

recurrently
David9 611 Scores above 9 on Fatigue 3 months Q 9-0 (M)
[> 17] Questionnaire 12-0 (F)
Harding90 1624 Weakness as presenting complaint - I,Q 4-7
[>15]
Ingham42 709 Tiredness I 28-5 (M)[16-75] 44-6 (F)Kroenke40* 1159 Fatigue a major problem More than 1 Q 19 (M)
[> 17] month 28 (F)Morrison45 31 000 Fatigue unexplained after initial - R 6-9 (M)[All] interview 16-8 (F)Nelson41 1227 Fatigue main complaint 1 year R 9-2[>17]
Shepherd39 1683 Frequent episodes of complete - Q 10-7 (M)
[> 15] exhaustion and fatigue 18-0 (F)Sugarman46 6000 Fatigue R 9-9[> 15]

9Va[dini 254 Below 14 on Rand Vitality Index - Q 45[> 17]
I = interview; Q= questionnaire; R = records
* Excluded: those with physical illness or under the care of a psychiatrist

Table I Community
studies

Table II Primary care
studies
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Histogram of the number of reported fatigue symptoms from the US General Social
Survey.

with factors outside conventional diagnostic
systems-for example lack of exercise.'4 22 29-31
Most studies of chronic fatigue assume that

these and other associations of fatigue are

independent. However, this may not be so.

Returning to the recent revival of interest in the
relationship of chronic fatigue to previous
infections, few studies consider the possibility of
interactions. Longtitudinal studies of post-
infectious fatigue find that premorbid psycholog-
ical symptoms are associated with an increased
risk of subsequent fatiguability.3234 This has led
to suggestions that premorbid psychiatric
disorder35 36 and/or personality traits37
predispose to CFS. Postexposure variables,
including coping strategies, illness beliefs, and
subsequent treatment, also influence the risk of
chronic fatigue states.38
Such work supports the utility of a

multifactorial aetiology for fatigue states. The
combined effects of physical, psychological, and
behavioural influences may provide a more

convincing model for chronic fatigue states than
those implying single agents will cause single
diseases.

Fatigue and primary care

In the first systematic United Kingdom study of
psychiatric illness in general practice,39 160) of
males and 240)) of females admitted to rising in the
morning feeling tired and exhausted. In the USA,
24>) of those attending a primary care clinic
regarded fatigue as a major problem, with a mean

duration of 3 3 years40 (table II). Fatigue is not
just a frequent complaint in primary care (table
II): it is also an important public health problem,
as it is associated with disability comparable to
that found in chronic medical patients.40 41

How is fatigue related to the decision to consult
a doctor? One approach to answering this
question is to compare the prevalence of fatigue in
primary care attenders and in the community.
Only one study has used a similar case definition
in the two settings.42 The primary care attenders
had a higher prevalence of fatigue, which was also
both more severe and more distressing. However,
it would be wrong to conclude that the onset of

fatigue was a frequent reason for general
practitioner consultation. The same study showed
that fatigue and tiredness were usually chronic
complaints, rather than short term discomforts,
while Morrell reported that although fatigue was
the second commonest symptom in a sample of
females, it was an unusual reason for medical
consultation.43 It is also clear that for most of
these patients diagnoses other than fatigue are
made-since although around 10 to 30,, of those
attending primary care have significant fatigue
lasting more than a few weeks, it is recorded as a
"diagnosis" in only 1-2)", of primary care
consultations.24 4446

What diagnoses are made? Further
investigation of chronic fatigue in primary care
shows that history taking and physical
examination are more useful than laboratory tests
in the assessment of chronic fatigue (C R
Cloninger, personal communication, and47), and
the doctor is most likely to presume a psychosocial
cause. A separate study found that detailed
physical examination and laboratory testing
contributed to the diagnosis in 8 5O, of
chronically fatigued patients, while a psychiatric
interview was instrumental in establishing a
diagnosis in 73.5"0.48 The probability of a
psychiatric diagnosis increases with both the
duration of fatigue and the number of associated
symptoms.49 50 However, it must be emphasised
that psychiatric diagnoses, while important for
treatment and prognosis, do not currently provide
much evidence on the aetiology of the fatigue.
Furthermore, in a study of 2225 attendances in
primary care in the United Kingdom, although
fatigue was five times more common in those with
major depression than in those free of psychiatric
disorder, it was neither a characteristic nor a
discriminating symptom of mood disorder.5'
Thus epidemiological and clinical studies of

persistent fatigue in primary care conclude that
the symptom is common, usually associated with
psychosocial variables, and that detailed physical
investigation is rarely indicated. These
conclusions are neither disputed nor contro-
versial, yet there is a certain reluctance to accept
their implications when considering hospital
based studies of chronic fatigue.

Selection bias in hospital case-control
studies
Many hospital based studies have attempted to
answer the current questions concerning CFS but
have created more, rather than less, controversy.
For example, studies using modern methods of
psychiatric assessment generally confirm the
findings of Allan in 1944,52 that the majority of
hospital cases of CFS fulfil criteria for psychiatric
illness,8 53-56 and that further physical
investigation of those with chronic fatigue is
rarely helpful.57 58 Alternatively, others have
reported that the majority have immune
dysfunction,59 persistent viral infection,60 a

history of allergy,6' or a mixture of the three.62 63

The role of previous psychiatric disorder is
similarly unclear: retrospective studies have
reported rates to be substantially increased,53 56 64

slightly increased,8 or identical to controls.65
Such contradictory findings have prevented the
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emergence of a consensus to parallel that
encountered in primary care.
One explanation is the problem of comorbidity,

Psychiatric illness can and often does coexist with
physical illness, but such possibilities have largely
been ignored by both physicians and psych-
iatrists, perhaps because the assessment of affect
in the physically ill is notoriously difficult.66
There are also suggestions that psychiatric
disorder may be associated with immune
dysfunction and may follow viral infection.67
However, there remain genuine contradictions in
the literature. How have these arisen?

Selection factors are probably the most
important bias in these studies. For example, for
many years hospital studies of CFS in its various
guises have found an overrepresentation ofhigher
social classes, with a particular excess of health
service professionals,3 and continue to do so.68 In
contrast the key symptom of fatigue shows the
opposite socioeconomic gradient in the
community.25 It has recently been suggested that
the apparent positive social class bias in hospital
studies is the result of differences in health care
utilisation.69
Another important selection factor is the self

diagnosis of patients with chronic fatigue.
Between 80% and 100% of the patients reported
in the current general hospital based studies have
self diagnoses of physical illness, especially of
postinfection syndromes.8 53 55 56 64 65 70 In
primary care about half of those attending with
fatigue ascribe their symptoms to a physical
cause,9 71 but very few had self diagnoses of
"ME"/CFS or its equivalents,9 suggesting that
such diagnoses increase the likelihood of referral
to specialists. Such patients undoubtedly have
chronic fatigue as a dominant complaint, but we
agree that this does not necessarily imply the
existence of "chronic fatigue as a syndrome sui
generis".72
Much psychological illness goes unrecognised

by the physician, and this may in turn influence
referral and lead to variation between
studies.39 50 74For instance, depressed patients
with more pronounced somatic symptoms,
including fatigue, and without previous contact
with mental health services, are more likely to be
referred to physicians than mental health
specialists.75

Finally, referral could be influenced by exposure
to infection, as physicians will refer those with
fatigue and a history of infection, which could be
coincidental, to centres interested in "post-viral
fatigue" or "chronic EBV infection". A similar
problem will occur if cases are recruited from self
help organisations. This phenomenon will lead to
an overestimate of any associations between
infection and CFS, and was one of the reasons for
disenchantment with the possible aetiological role
of the Epstein Barr virus in CFS.76
These possible sources of bias illustrate the

difficulty of conducting valid case-control studies
on highly selected groups of patients with CFS.

Fatigue syndromes-a diagnosis of
exclusion?
Several problems have been highlighted in the
definitions of fatigue syndromes. Current

definitions exclude those with an adequate
medical explanation of fatigue,'2 but what
constitutes an "adequate" explanation? Though
physicians can often exclude physical causes, the
role of psychiatric illness is less often
acknowledged. Some definitions of CFS also
exclude those with psychiatric disorders,12 yet
studies previously cited in secondary and tertiary
referral centres usually find a high prevalence of
psychiatric disorder among those with CFS,
confirming that physicians are poor at detecting
such disorders.
We conclude that the approach of excluding

people with physical and psychiatric conditions is
first impractical, second premature, especially
since the causes of many psychiatric disorders
remain obscure, and finally at odds with the
common epidemiological approach that assumes a
multifactorial aetiology. Physical and psychiatric
conditions may increase the risk of fatigue
independently of each other and hence patients
with both conditions may be more likely to
complain of tiredness. There is now a growing
realisation that attempting to tease out multi-
factorial aetiologies will not be aided by excluding
the psychiatrically ill from samples of CFS,77 78
though that group of patients with persistent
fatigue who have neither recognisable physical
illness nor psychiatric illness may also prove a
valuable one to study in more detail. Pursuing the
analogy with hypertension, where renal or
endocrine causes do occur, discrete causes ofCFS
will continue to be discovered, but these must be
seen in the overall context of the epidemiology of
chronic fatigue, which will probably have a
multifactorial aetiology. A hospital clinic may be
an appropriate setting for studies of unusual
causes of hypertension, but would give a
misleading impression of the epidemiology and
public health importance of elevated blood
pressure-similar dangers attach to the current
reliance on selected studies of CFS.

Conclusions
In the Washington Heights survey,79 doctors and
patients were found to regard different symptoms
with differing degrees of concern. "Feeling weak
all over for much of the time" was regarded as
"very serious" by only 6% of psychiatrists and
9% of physicians, making it one of the least
important of 43 listed symptoms. In contrast, the
non-professional samples regarded the same
symptom as one of the most important of those
listed.
Such opposite reactions between patients and

professionals may account for some of the
dissatisfaction that results from the encounters
between patients with chronic fatigue and their
doctors, and is so tellingly detailed in the many
accounts by sufferers. It may also explain why the
epidemiology of this important source of
morbidity has been so neglected. The lack of
systematic data and the unanswered questions
illustrated in this article should be a reminder for
physicians and epidemiologists to study morbid-
ity as well as mortality. Fatigue does not kill but it
is common, disabling, and is regarded as a serious
symptom by our patients, who may be victims ofa
variant of Tudor Hart's inverse care law80-an
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inverse interest law-that the commoner a

condition the less the professional interest.
Perhaps the current prominence of"ME" and the
media criticism of the medical response to the
problem is the response of the patient who has
been ignored for too long.
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