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ABSTRACT:: Chronic fatigue syndrome (CFS) is a chronic debilitating condition af-
fecting both physical and mental functioning. It was first quoted as a ‘new disease’
spreading in the developed countries. It became a major issue by doctors, profession-
als and the media for the past 15 years. CFS was not only affecting the adults but
childhood fatigue has also been noted. The CFS patients commonly described them-
selves to be perfectionists, highly driven, energetic and motivated before the condi-
tion started. Studies have been focused on the definition, diagnosis and management
of CFS. However, the understanding of CFS and what cause it is still unclear and
controversial. Thus the aetiological factors of CFS are reviewed in this article. (JUMMEC
2000; 2:73-77)
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Introduction

Broadly defined fatigue appears to be very common in
the community, at the primary care level and among
the hospital attenders. Doctors, professionals and lay
journals started to address fatigue syndrome as a major
issue since |5 years ago. An operationalised criteria for
chronic fatigue syndrome (CFS) has been developed in
the western countries. Chronic fatigue syndrome is a
severe chronic fatiguing condition affecting both physical
and mental ability. The criteria may include somatic
symptoms and require exclusion of serious medical
illnesses and a number of psychiatric disorders (). The
current definitions are based on the observation of the
symptom constellations rather than detailed knowledge
regarding the aetiology or pathophysiology of fatigue
syndrome.

Prevalence of CFS

The prevalence estimates for chronic fatigue syndrome
varies between 0.07% and 1.8% (2). A population-based
study ascertains the point prevalence of chronic fatigue
syndrome as 0.37% (3). A survey based on Scottish
general practices (4) reported the prevalence of CFS
as 1.3%. While they achieved a better response rate,
case identification depended largely on individual
doctor’s perception of CFS. Another study (5) based
on the Epidemiologic CatchmentArea (ECA) data, found
that chronic fatigue syndrome appeared to be quite rare
in that only one woman in the entire sample (13538) -
0.07%, fulfilled the criteria.

Aetiology

While there has been a growing consensus regarding
the definition, diagnosis and management of CFS, the
aetiology remains controversial. To date, studies have
focused on a range of biological and psychosocial factors
including the role of persistent viral infection,
immunology, psychological disorders, neuroendocrine
disturbances, structural and functional brain
abnormalities, life events, personality traits and genetics.

Relationships between CFS and
Psychological disorders

Studies in the community (6), primary care setting (7)
and tertiary care fatigue clinics (8,9) have demonstrated
a significant relationship between fatigue and psychiatric
disorder with reported rates of psychiatric illness in
(broadly defined) fatigue patients ranging from 60% to
75%. If one looks at studies relating to chronic fatigue
syndrome specifically, reported rates of psychiatric
disorder range from 40% - 75%.

Major depression appears to be the most common
psychiatric diagnosis in CFS (9,10). Several studies
looking at psychiatric features in CFS, and conducted
using standardized diagnostic instruments, identified
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between 50% - 70% of CFS patients as suffering from
major depressive disorder (11,12).

In addition to depression, it has recently become clear
that the incidence of anxiety disorders in CFS was
underestimated. For example, one study indicated that
20 per cent of a sample of chronic fatigue patients
fulfilled criteria for one or more anxiety disorders (13).
Somatization disorder also appears to be relatively
common in CFS patients. Most studies find that
between 5% and 10% of those seen in specialist CFS
clinics fulfill established criteria for somatization
disorder (8,14).

Yiral infection

There have been many claims linking viral agents with
CFS over the years. One reason is the consistent
observation made by patients attending specialist units
that their illness began with a viral infection, and that
the symptoms of their persisting illness resemble those
of viral infection (15). However, establishing any link
between viral infections and CFS is far from straight
forward. Firstly, symptoms of viral infection are not
synonymous with evidence of an infective process.
Secondly, viral infections are common - the average
person has between three and four such infections a
year and chance associations are thus hard to exclude.
It is also possible that infection may follow, rather than
cause fatigue (16).

A controlled, prospective primary care study (17),
suggested that common viral infections do not have a
causal role in CFS. Another study however,
demonstrated a modest increase in chronic fatigue 6
months after presentation with symptomatic common
viral infections to a general practitioner (18). In contrast,
there is evidence that serious viral infections particularly
Epstein-Barr viruses do trigger or precipitate CFS (19).

The link between enteroviruses with ME/CFS started
after the Royal Free Hospital (1955) epidemic outbreak
as poliomyelitis was seen as the major threat. This led
to several studies to look at the association of
enteroviruses with CFS. However, the results of the
studies were not convincing (20,21).A prospective postal
questionnaire follow-up study (22) of patients with viral
meningitis and other viral infections found the
prevalence of chronic fatigue syndrome was 12.6% which
was higher than rates reported from primary care
attenders. However, there was no difference in the rates
of chronic fatigue between patients infected by
enterovirus and the control group (i.e. those who were
infected by non-CNS non-enteroviruses). Thus, in
conclusion, even though enteroviruses are common,
studies have not identified a link between enteroviral
infections, persistence of the virus,and the development
of chronic fatigue syndrome.
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Immunology

The hypothesis that the pathogenesis of chronic fatigue
syndrome has an immunologic basis remains tantalizing.
Although advanced laboratory techniques have been
applied to the study of immunologic function in CFS,
no clear conclusions can be drawn from existing data.
Some authors have suggested that observed
immunological changes are not of pathological
significance, but represent a normal immunological
response to persistent viral infection (23). However
there is frequent occurrence of abnormalities within
the cellular and humoral immune system of patients
with well-defined chronic fatigue syndrome (24). It was
reported that a reduction in the absolute number of
peripheral blood lymphocytes; specifically in the total T-
cell (CD2), the helper/inducer T-cell (CD4) and the
suppressor/cytotoxic T-cell (CD8) subsets which are
likely to be associated with the persistence of viral
antigens. Other laboratory findings showed depressed
natural killer cell function and reduced numbers of
natural killer cells; low levels of circulating immune
complexes; low levels of several autoantibodies,
particularly antinuclear autoantibodies and antithyroid
antibodies; altered levels of immunoglobulins;
abnormalities in number and function of lymphocytes;
and modestly elevated levels of two Epstein-Barr virus-
related antibodies, immunoglobulin G to viral capsid
antigen and to early antigen (25). The pattern of these
findings being typical of that seen in patients during the
resolution of acute viral infection (26). However, a case-
control study showed that the immunologic
abnormalities in CFS patients are in accord with the
growing body of evidence suggesting a chronic, low level
of the immune system functioning in chronic fatigue
syndrome.

As usual, nothing is so simple in CFS. It has not been
possible to clarify whether the observed immunological
changes are the cause or effect of chronic fatigue. The
reported abnormalities are non-specific and similar
abnormalities of immune function have also been
reported in major depressive illness. In addition. The
duration of CFS samples, the use of medications, mood
and stress may all be possible confounders.

Hypothalamic-pituitary-adrenal (HPA)
axis

Because of its role in the control of sleep, energy, mood
and appetite, several authors have suggested a possible
role for the hypothalamus as a final common pathway
for symptom generation in CFS (27). Demitrack et al
(28) studied the normal diurnal variation of cortisol
activity and neuroendocrine changes following challenge
with corticotrophin releasing hormone (CRF) and
adenocorticotrophic hormone (ACTH). The findings



showed that free plasma cortisol levels and the basal
evening cortisol levels were low in CFS patients in
contrast to the hypercortisolism in major depression.
However it is difficult to interpret these findings as
similar effects have been noted in many conditions,some
of which overlap with CFS (eg. eating disorders, post-
traumatic stress disorder, seasonal affective disorder and
fibromyalgia). In addition, sleep disturbance, depression
and anxiety are all relevant to CFS and may have an
impact on the results of neuroendocrine challenge tests.
It is possible therefore that the reported
neuroendocrine abnormalities in CFS may be
epiphenomena of the clinical condition or, alternatively
be related to the confounding effects of psychological
distress, sleep deprivation or prolonged inactivity.

Serotonin function

Several studies have investigated central serotonin (5-
HT) function in CFS. Results of a study compared
central serotonin activity (using the response to
buspirone, a 5-hydroxytryptamine (5-HT | A) receptor
agonist) in CFS patients, with normal and depressed
controls showed a significantly increased sensitivity of
central 5-hydroxytryptamine receptors in chronic
fatigue syndrome (27). These findings were later
supported by a group who used d-fenfluramine,a more
selective 5-hydroxytryptamine releasing agent, and
showed that CFS may be associated with an increased
5-hydroxytryptamine function (29). However another
study found neither significant difference in the prolactin
response to d-fenfluramine between CFS patients and
controls, nor any significant difference in peak prolactin
concentrations achieved (30). This discrepancy in
findings could reflect methodological differences in the
selection of cases.

Disturbance of brain physiology

There have been several studies using modern
neuroimaging techniques to study brain structure and
function in CFS. The first MRI study of chronic fatigue
was published in 1992 (31): They reported abnormalities
in 78% of 144 patients. These abnormalities included
foci of high signal intensity on T2-weighted images,
typically punctate and occasionally larger patchy areas
and which affected the subcortical white matter most
often. However, these abnormalities were also found in
21 per cent of the controls and subsequent studies did
not replicate these findings (32,33). Both CFS patients
and psychiatric controls showed white matters
hyperintensities;and no increase in MRI abnormalities.

Given the paucity of abnormal findings on MRI,
researchers have begun to explore whether CNS
dysfunction can be shown in chronic fatigue syndrome
using functional neuroimaging. Single-positron emission
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tomography (SPET) has been used to measure cerebral
blood flow and regional blood volume. Previous studies
suggested a range of abnormalities either in the
temporal, frontal or parietal areas, with no visible single
pattern. It was reported that brainstem perfusion was
significantly reduced in CFS subjects compared with
controls, with depressed patients showing intermediate
values (34). However, a question arises whether these
findings were due to depression and/or anxiety, which
also could alter the cerebral blood flow. This is because
several studies found that the brain perfusion in CFS
was similar to that observed in major psychiatric illness,
particularly major depression. In conclusion, the
neuroimaging findings are probably neither sufficiently
sensitive nor specific to allow its use a diagnostic tool
for CFS, although it may have a role in understanding
the pathophysiology of the disease.

Life events

Ray etal (35) found, retrospectively,no relation between
negative life events and fatigue severity in CFS,although
negative life events were associated with more severe
anxiety in these patients. Positive events, however, were
protective against fatigue, anxiety, depression and general
functional impairment. After EBV infection, life events
were associated with a 5-fold increase in the risk of
developing any psychiatric disorder, and a 10-fold
increase in developing depression at 2- and 6-months
follow-up. However, there was no association between
life events with the development of post-infectious
fatigue (36). Finally, the frequency of life events in CFS
has been found to be no different from that in healthy
controls or those with irritable bowel syndrome (37).

Personality

Study of the relationship between personality and CFS
is in its infancy. It is a common perception that CFS
patients seen in specialist clinics show characteristic
type-A personality traits. The CFS patients would rate
themselves as more hard driving prior to illness than
the healthy controls (37). In addition, chronic fatigue
patients tended to describe themselves as significantly
more “action-prone” compared with neurotic or chronic
organic patients (38). However, while there was “no
unique” set of psychological characteristics which could
be considered as necessary antecedents of CFS though
high levels of emotionality or neuroticism may act as
predisposing factors (39).

Genetic factors

If genetic factors are involved in the transmission of a
disorder, the disorder should cluster in the families of
affected probands at a higher rate than in the relatives
of population controls. However, relatives who share a
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number of genes also tend to share common
environments, so familial clustering by itself does not
necessarily implicate a genetic mechanism;family culture,
infectious or other environmental agents may also be
involved.

To date, there has been little exploration of genetic in-
fluences in the aetiology of chronic fatigue or chronic
fatigue syndrome. However, two research groups have
recently started to address the issue of genetic factors
in chronic fatigue using twin study designs (40,41) and
another study on family history of CFS (42).

Prolonged fatigue appeared to have independent genetic
and environmental determinants (43). Interestingly,
chronic fatigue syndrome was found to be a familial
disorder and this similar finding was reported in
childhood fatigue as well (41).

Conclusion

Range of aetiological factors have been focused in the
reviewed articles. However, it remains controversial
and non conclusive. Itis still difficult to explain whether
depression, viral infection and the observed
immunological changes are the cause or effect of CFS.
Furthermore, similar study findings in CFS patients have
been observed in other psychiatric disorders mainly
major depressive disorder. Another area that is
interesting to explore in future is whether CFS is a
culture bound syndrome since it is more established in
the western countries.
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