BIOLOGICAL ASPECTS OF FATIGUE: A NARRATIVE REVIEW

Abstract

Introduction:

Fatigue is among the most common symptoms in Primary Health-Care and it can be caused
by several factors. It is prevailing in the general population and the aggravated condition of
fatigue is named Chronic Fatigue Syndrome. This syndrome has a negative impact on the
individual’s quality of life and it can lead to functional incapacity. Despite decades of
research, Chronic Fatigue Syndrome remains a mysterious disease that needs to be
highlighted. Objective: To describe biological aspects of fatigue regarding its definition,
biological origin, the main etiologies of Chronic Fatigue Syndrome and its relation with the
circadian cycle, as well as the main methods for measurement, diagnosis, complementary
tests and treatment. Method: It is a narrative review, performed from 2019 to 2022, using the
PubMed/MEDLINE database and a manual search for studies referred in selected articles
from authors with notorious knowledge and specialized groups in the area. It was performed
a combination of several search terms added to Fatigue and Fatigue Syndrome, Chronic
through Boolean Operators AND, OR and NOT. Scientific articles that involved studies in
humans were included in the research. The articles were available in full version for free, in
Portuguese, English and Spanish, with no restriction related to the period of publication. The
articles were selected by reading of titles and abstracts. The ones that did not fit the aim of
this study were excluded. The remaining articles were read in full and selected according to
their relevance and contribution to the topic. Results: Fatigue can be considered peripheral,
physical, mental, intellectual and emotional, but there is no consensus regarding its
definition. Its main biological origin is related to cytokines, however, fatigue’s measurement is
still mostly conducted by self-reports of affected patients. There is no objective marker
consistently associated to fatigue. Regarding Chronic Fatigue Syndrome, its etiology is still
not very well-established, but it was observed that genetic, epigenetic, immunological,
infectious, psychosocial, psychiatric and neurological factors can contribute to it. Since
fatigue is multidimensional and multifactorial, it is important to associate multiple instruments
for its investigation. A potent strategy for the measurement of fatigue is using instruments
adapted to the realities, extensively tested in different populations considering socio-
economic-cultural aspects. These instruments assess the cognitive function in order to
measure several variables and when associated they can increase the accuracy of the
investigative instruments. The treatments available include cognitive-behavioral therapy,
gradual exercises, immunological treatment, corticosteroids and antidepressants, but they do
not guarantee a full remission of symptoms in an isolated way. Conclusion: Even though
there are well-defined biological factors it still lacks a precise marker for the measurement of
fatigue. Considering fatigue as multidimensional and multifactorial, it is important to associate
several instruments for its investigation. The treatments available have shown effectiveness,
but they do not guarantee a full remission of symptoms in an isolated way. For this reason, it
is necessary a bio-psycho-social care for these patients.
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INTRODUCTION



Fatigue is among the most common symptoms in Primary Health-Care (PHC)
(ZIMMER, 2004) and it can be caused by several factors, such as emotional
problems, insufficient rest, total absence of physical exercise, inadequate diet, some
medications, as well as a chronic condition (MENDES, 2012).

Fatigue’s symptoms are not specific and are highly subjective, difficult to
evaluate, quantify (KRUPP, 1989) and document in a reliable way (PERSSON,
2016). It is prevailing in the general population and it has been described as a state
of exhaustion followed by a period of mental or physical effort, a state of reduced
ability for work and a low efficiency to respond to stimulus (DECS, 2017).

The aggravated condition of fatigue is named Chronic Fatigue Syndrome
(CFS) and its prevalence in the general adult population is of around 0.23% to 2.6%
(GOTTS, 2013; WESSELY, 1997). CFS is characterized by persistent or recurrent
fatigue, diffuse musculoskeletal pain, sleep disorders and subjective cognitive
impairment that lasts six months or more (DECS, 2017). It has negative impacts on
the individual’s quality of life and it can lead to functional incapacity (STRASSHEIM,
2018).

CFS is a complex and debilitating disease of etiology and pathogenesis still
unknown, however, its origin is considered multifactorial. The diagnosis is based on
at least four symptoms that are mandatory criteria — muscleand joint pain,
headaches, cognitive dysfunction and nonrestorative sleep (CARRUTHERS, 2011).
The available treatments that have shown effectiveness do not guarantee a full
remission of symptoms in an isolated way, which demands an especial attention in
the management of CFS (WHITING, 2001). The early and comprehensive evaluation,
medical management, social and financial support, are factors that can avoid the
worsening of the condition associated with the long-term illness (BRENNA, 2017).

Despite decades of research, CFS still remains a mysterious disease that
deserves to be highlighted once public policies aimed at people with CFS are already
being proposed. In view of the above, a literature review was conducted with the aim
of describing biological aspects of fatigue regarding its definition, biological origin, the
main etiologies of CFS and its relation with the circadian cycle, as well as the main

methods for measurement, diagnosis, complementary tests and treatment.



METHOD

The narrative literature review was conducted in the period from April to June 2022
using mainly the PubMed/MEDLINE database. Considering the exploratory nature of
this type of review, different search terms were associated to the descriptors Fatigue
and Fatigue Syndrome, Chronic, selected in the Medical Subject Headings (MeSH).
A manual search was also conducted, including studies quoted in the references of
selected articles and institutional sources. The inclusion criterion was the use of
original studies, fully available for free, written in Portuguese, English and Spanish,
on human species. There was no restriction regarding the publication period of the

selected articles.

RESULTS AND DISCUSSION

Definition

From the Latin “fatigare”, fatigue is reported since Ancient Times, however, its
use in the Brazilian Portuguese Language can only be traced until around 1844
(CUNHA, 2019). Despite being an old term, there is no consensus among the
authors regarding a correct definition of it. Thus, several authors quoted by Mota,
Cruz and Pimenta (2005) searched for a definition of the term in their own expertise
areas such as the following examples: i) in Psychology, Lee and collaborators
defined it as “state of exhaustion related to reduced motivation”, ii) in Physical
Education, McArdie and collaborators presented the definition as “decline in the
capacity of generating muscle tension with repeated stimulus”, iii) the National
Cancer Institute, in Oncology, presented it as “condition characterized by suffering
and decrease of functional capacity due to reduction of energy”, iv) in Dentistry,
Meloncini and collaborators affirmed that “fatigue is referred as ‘deterioration’ of
materials related to partial dentures, usually due to failure in the material itself or the
effect of repeated loads”.

It was noticed that in the beginning of the 20th century fatigue could not be
studied because of its conceptual complexity. Only after the 1950s it became a topic
of interest again (NAIL, 1995). However, it is known that in several literature studies

fatigue is included as a variable, probably due to its high prevalence in the different



populations and due to the harm caused to quality of life. This emphasizes the
importance of fatigue’s concept to research, mainly regarding studies that produce
knowledge applicable to the diagnosis and treatment (MOTA; CRUZ; PIMENTA,
2005). Furthermore, this concept is even more important in current times, since it is a
recurrent topic in several health-care scenarios.

Mota, Cruz and Pimenta (2005) also show that the most highlighted
characteristics of fatigue are:

“Tiredness, exhaustion, weakening, weakness, asthenia, decrease in functional capacity or
capacity to perform daily activities, lack of latent resources/energy/capacity, reduced efficiency
to answer to stimulus, discomfort, sleepiness, reduced motivation, aversion to activities,

suffering, and desperate need for rest”.

Thus, fatigue can be defined as a deep feeling of tiredness, exhaustion and lack
of energy (KRUPP, 1996), which is different from normal experiences of tiredness
and sleepiness. Therefore, this phenomenon is a common characteristic of a wide
variety of conditions such as chronic inflammatory diseases, infectious diseases,
neurological diseases, psychiatric diseases and cancer (NORHEIM, 2011,
HEWLETT, 2005).

Fatigue can have peripheral, physical, mental, intellectual and emotional
dimensions (CHAUDHURI, 2004). Peripheral fatigue is an expression originally used
to describe muscle fatigability due to muscle disorders and transmission of impulses
in the neuromuscular junction (CHAUDHURI, 2004). Physical fatigue can be
attributed to a bodily experience of exhaustion followed by a strenuous physical
effort. Regarding central or mental fatigue, it is reported as low attention or cognitive
blockage, which is usually associated to stress or extended psychic activities (DECS,
2017). It is subjective, since it is usually self-reported by the individual as a feeling of
fatigue (BERRIOS, 1990). However, this division in dimensions is not universal and it
still raises questions about the precision of these terms. Thus, since it is complex to
define fatigue, it is even more complex to measure it (KRUPP, 1989).

As observed, fatigue is a common symptom to several medical conditions and
it can be presented in a more acute or chronic form. When there is an extreme
fatigue, with defined onset, that persists for at least six months and causes a
substantial disorder in the individual, affecting his daily functions, it can be suggested
that the patient presents CFS (FUKUDA, 1995), a more serious condition than
chronic fatigue itself. This definition by Fukuda and collaborators (FUKUDA, 1995)



isthe most accepted and internationally known, however, it is not the only one. In
Chart 1 is presented the chronology of definitions of CFS and the comparison of their
characteristics (WESSELY, 1998).

Biological origin

Pro-inflammatory cytokines, such as TNF-a, IL-1, IL-6, IL-12 and IL-17, are
important in the inflammatory response and essential to the defense against
infectious processes and the development of autoimmune diseases. In animals,
these cytokines can act on the functioning of the brain during an inflammatory
process, causing a pathological behavior (NORHEIM, 2011). This phenomenon is
characterized by sleepiness, loss of appetite, loss of activity and social isolation that
results in change in behavior, hypothetically or theoretically, in order to increase
survival during the infection. In humans, fatigue can be considered a part of this
biological process, triggering a coping mechanism (HART, 1988; DANTZER, 2007).

IL-1 is one most well-characterized and studied cytokines, which has an
essential role in signaling the behavior of diseases. In this sense, studies show that
its intracerebroventricular and intraperitoneal administration induces the pathological
behavior in animals. Monocytes and macrophages are the main sources of IL-1 and
they produce especially the IL-13, which has its active form expressed mainly in the
surface  of monocytes.IL-1 synthesis can be induced by TNF-a/f/g,
lipopolysaccharides, virus and antigens (DINARELLO, 2002).

Cytokines produced peripherally can act on the brain from four main ways:
activation of the vagus nerve and other nerves through signal to the brain; active and
passive transportation through blood-brain barrier; in the circumventricular organs
and in the choroid plexus; trough cell secretion in circumventricular organs (MAIER,
2003; QUAN, 2007).

Other biological agents that interact with processes of the immune system
seem to have a similar effect with fatigue. These observations indicate that one of the
biological mechanisms of fatigue is early operated by an inflammatory cascade
influenced by biological agents that interfere in the signalization of pro-inflammatory
cytokines (NORHEIM, 2011).

Moreover, according to Rossi and Tirapegui and Shei and Mickleborough

quoted by Vasconcelos (2019), one of the processes related to fatigue is serotonin



synthesis (5-HT), which is responsible for the regulation of several daily functions,
among them the mood and circadian cycle, besides motor activity and cognitive
functions. Thus, low production of this neurotransmitter would be related to several

symptoms of fatigue, mainly the central one.

Etiologies

The etiology of CFS is still not well-established. However, some factors can
contribute, such as genetic, epigenetic, immunological, infectious, psychosocial,
psychiatric and neurological.

Some cases of CFS were described in members of the same family
(ENDICOTT, 1999), which indicates that familial predisposition and genetic
background are possibly associated to CFS. The association of certain genes and
people likely to develop the disease in genotyping studies shows point mutations in
the DNA or single nucleotide polymorphisms, concluding that some genes can be
identified as markers for CFS (SAIKI, 2008; GOW, 2009). Although most studies
include a small number of patients, some genes were identified in several of them as
potential genetic factors inherited and related to CFS (SAIKI, 2008; FANG, 2006).

Regarding the infectious factors, it is known for decades that chronic fatiguing
diseases have been reported after well-documented infections and acute diseases
similar to infectious diseases. Despite no agent being identified as the cause of CFS,
there are evidences connecting directly or indirectly several chronic infections to the
onset and perpetuation of the syndrome, because the symptoms would be related to
a disease of the nervous system and the immune response to infection. Most of
these infectious agents represent a constant incitement to the immune system, since
they are capable of producing a persistent infection often throughout life. The majority
of them are also proven to be neuropathogenic (KOMAROFF, 2011).

Fatigue is also strongly associated to depression and vice versa. We can
establish that there is an overlap in the symptomatology of both diseases. Among the
criteria for the diagnosis of depression by the American Psychiatric Association are
included: physical fatigue and lack of energy, concentration difficulties and lack of
initiative for decision-making. Most part of the instruments and scales used to

measure fatigue also include items that are found in the evaluation of other disorders,



such as the ones related to mood (JACOBSEN, 2003). Therefore, patients wrongly
diagnosed as depressed can actually present chronic fatigue with no depression.

In a study with patients diagnosed with progressive systemic sclerosis, fatigue
was present in 67% of the 94 patients being investigated, from which the majority of
them was also affected by depression. Considering this, the difference between
chronic fatigue and depression is extremely important, particularly when a patient is
complaining of fatigue. Researchers believe that detailing the individual's entire
history and following the questionnaires is essential to conduct a differential
diagnosis of CFS and depressive disorders. Thus, the factors that currently
distinguish both pathologies are being the focus of the most varied studies
(GRIFFTH, 2008).

Therefore, it is necessary to include mental examination in order to identify
abnormalities in mood states, intellectual function, memory and personality, to
perform an early diagnosis of CFS. We can highlight specific symptoms such as:
depression, anxiety, self-destructive thoughts, and the observation of signs of
psychomotor retardation. Even though there is no definitive physical symptom, it is
believed that the physical examination can help in the exclusion criteria (PUBLIC
HEALTH SERVICE, 1998).

CFS can also be associated to other psychiatric disorders, considering that a
study proved the increase in prevalence of personality disorders in these patients.
This association can happen due to non-compliance with the proposed treatment,
manifestation of unhealthy behavior strategies and lack of stable social environment
(NATER, 2010).

At last, the encephalon has always been among the etiological hypotheses of
disorders related to fatigue. Regarding CFS, the hypotheses also point it out as a
possible etiology. The involvement of the central nervous system is suggested by
many of the symptoms reported in CFS, such as difficulties in concentration, attention
and memorization. Based on this data, several studies have been conducted to
investigate the relation between the central nervous system and CFS by using
structural and functional methods of neuroimaging (ORTEGA, 2011). According to
Schwartz RBet al. (1994) patients with CFS present brain abnormalities both in the
nuclear magnetic resonance and the SPECT (Single Photon Emission Computed

Tomography) when compared to healthy controls.



The triggering factors of CFS affect the hippocampus leading to
neurocognitive deficits and difficulties in the regulation of the stress system and
perception of pain. These deficits lead to a substantial decrease in activity and to
sleep disorders that, in turn, affect the hippocampus and start a vicious circle of more
incapacity (SAURY, 2016).

Recently, some researchers have shown that sleep is also an important
etiological factor. Studies indicate that patients with CFS presented sleep disorders
with a high functional impairment (MORRISS, 1993; MORRISS, 1997).Biologically
disturbed sleep is a known cause of fatigue and it can play a part in CFS
pathogenesis. However, the nature of the presumed harm of sleep in CFS remains
uncertain. Furthermore, primary sleep disorders are frequently detected in patients
who are eligible for the diagnosis of CFS. These disorders can contribute to the
presence of daytime dysfunction (MARIMAN, 2013).

The relation with circadian cycle

One of the biggest mysteries of great complexity in current neuroscience is
sleep (RECHTSCHAFFEN, 2002).In 1953, the sleep with Rapid Eye Movement
(REM) was identified by Aserinsky and Kleitman (2003), introducing the
understanding of sleep. In 1998, the discovery of hypothalamic peptides, hypocretins
and their roles in the sleep-wake cycle and in the pathophysiology of narcolepsy
(cataplexy) resized the hypothalamus in controlling the sleep-wake cycle, previously
attributed only to structures located in the brainstem and thalamus. Currently, the
control of this cycle is attributed to hypothalamic systems and their respective
functional interactions with the circadian control temporization system (PACE-
SCHOTT, 2002; ALOE, 2005).

Homo sapiens is a daytime species adapted to perform activities in a light
phase of the light/dark cycle and rest in the dark phase (ARENDT, 2006). Therefore,
the main sleep period is in the dark phase, despite happening in other moments of
rest during the day. The system that controls behaviors related to sleep is complex
and it relies on several elements (HERZOG, 2002; MAUK, 2004). In mammals,
chronobiological coordination is in the suprachiasmatic nucleus of the hypothalamus,
located along the optic nerve. In this region, retina connections inform the system

about the existence of light. Obeying the stimulus of the suprachiasmatic nucleus in



the absence of light, melatonin is secreted by the pineal gland translating the photic
information into chemical stimulus to all cells. The exposure to light interacts with the
suprachiasmatic nucleus and it can change the clock cycles. Therefore, intense light
in the late afternoon turns the clock back and, on the other hand, intense light in the
early morning sets the clock forward (HASTINGS, 2004; SCHEER, 2005).

Besides melatonin, Pinato (2007)affirms there are variations on the levels of 5-
HT throughout the circadian cycle, which indicates that changes caused in this cycle
can influence on the symptoms of fatigue due to the decrease of 5-HT concentration.
In this sense, a study (VIANA, 2013) compared patients with polio and concluded that
fatigue varies according to the circadian cycle. Moreover, it can present a progressive
worsening or in some time of the day. This is due to the poor sleep quality in these
patients, which indicates that sleep disorders must be considered in the research and
treatment of fatigue(MARTINEZ, 2010).

Fatigue Measurement

Currently, there are a variety of instruments to assess or conduct the
measurement of fatigue and most of these instruments are based on self-report of
symptoms. Chart 2 shows the most used scales in the world and their authors
(NORHEIM, 2011).

Some scales were designed for specific diseases, while others were used as a
generic instrument for a larger number of diseases. It can be highlighted that some
tests try to measure several aspects or domains of fatigue, while others “force” the
individual to describe fatigue as a unique measure (single dimension), such as the
visual analogue scale (VAS), but this measure is still open for discussion. However,
it is important to emphasize that all scales are based on self-report and it is essential
to acknowledge the importance of the information derived from the question asked.

Many of the studies that approach measurement of fatigue are reviews
(FINSTERER, 2014; GERBER, 2019; MACHADO, 2021) that focus on eliciting and
evaluating the different tools available. However, they all reach similar conclusions
and approach the absence of scales and questionnaires able to evaluate fatigue in a
multidimensional and standardized way, which would help in the diagnosis and
comparison of scientific studies on the topic. Thus, the prevalence of the fatigue

reported is influenced by the types of measurement tools, and the results based on
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the use of different scales cannot be easily compared (NORHEIM, 2011). In this way,
it is important for researchers to focus on the topic in order to create a new tool for
this purpose.

Therefore, reliable quantification and identification of abnormal levels of
fatigue in clinical and general populations are important to develop early intervention

plans and evaluate the effectiveness of the treatments (CELLA, 2010).

Diagnosis and Complementary Tests

Diagnosis of CFS is a challenge for health-care professionals for several
reasons. One of the most important gaps is the presence of fatigue in a large number
of disorders. However, currently there are at least four main symptoms that are
mandatory for the diagnosis: muscle and joint pain, headaches, cognitive dysfunction
and nonrestorative sleep (CARRUTHERS, 2011). Chart 3 shows the criteria for
diagnosis of CFS according to the Centers of Disease Control and Prevention (CDC)
(PUBLIC HEALTH SERVICE, 1998).

Furthermore, there is no proper laboratory routine that is directed to the
condition, mostly because of its multifaceted symptomatology which makes the
diagnosis even more challenging. Changes in the levels of immunoglobulins,
inflammatory cytokines and lymphocytic load are commonly reported as conditions
associated with CFS. Moreover, the deficiency of some nutrients, such as vitamin B
and C, sodium, magnesium, zinc and coenzyme Q10 seem to be related to severe
cases of the syndrome (BJORKLUND, 2019).

Treatment

It is estimated that only 5% (that is, average rate of full recovery) of patients
with CFS recover naturally. Thus, the search for a curative treatment for CFS should
be considered. The treatments available demonstrated effectiveness, but they do not
guarantee full remission of symptoms in an isolated way. Therefore, in order to
promote a better quality of life it is necessary a bio-psycho-social care of these
patients (WHITING, 2001).
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Thus, some fundamental principles can be considered in the management of
these patients, based on this need: a) develop an individualized management plan
for physical and social rehabilitation ; b) discourage excessive rest and minimize
social isolation; c) keep a regular contact; d) evaluate the origin of any new symptom
or deterioration of function; e) provide support for the person and his family, including
access to social security, educational assistance and rehabilitation services, when
necessary. The primary objectives are focused on relieving the symptoms and
maximize functional capacity, as well as most of the treatments. In addition, it can be
developed a clear and mutual understanding around the nature of the problem and
more realistic expectations regarding the possibilities of outcome in the long-term
(WORKIN GROUP OF THE ROYAL AUSTRALASIAN COLLEGE OF PHYSICIANS,
2002). For the treatment, the following methods can be considered: Cognitive-
behavioral Therapy (CBT), Therapy with Gradual Exercises (TGE), immunological
treatments, corticosteroids and antidepressants.

In this sense, it can be observed the difficulty to define and diagnose CFS due
to the presence of an anatomo-physiological substrate and the absence of a
biological pattern to be considered as causative agent of this pathology. Several
treatments, including CBT and TGE were proven effective for the reduction of fatigue.
Therefore, reliable quantification and identification of abnormal levels of fatigue in
clinical and general populations are important to develop early intervention plans and
evaluate the effectiveness of the treatments (CELLA, 2010). There are several
debates and dilemmas that make the acceptance of the disease more difficult for the

patients’ peers, family members, colleagues, doctors and health plans.

Conclusion

Based on the above considerations, it was verified that there is no consensus among
the references and researchers regarding a correct definition of the term fatigue. This
shows the importance of the discussion on the topic, as well as further continuous
and solid scientific research. Thus, it is possible to normatize this entity that is largely
discussed in current times and brings relevant impacts on the bio-psycho-social and

socioeconomic point of view. It must be emphasized that fatigue is related to some
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biological aspects and the most relevant ones are the cytokines and all their chain of
actions, among other inflammatory cascades. The etiology of CFS is still not well-
established. However, some factors can contribute, such as genetic, epigenetic,
immunological, infectious, psychosocial, psychiatric and neurological. It was
observed that fatigue presents a well-defined circadian variation and poor sleep
quality is associated with fatigue, therefore, sleep disorders should be more well-
evaluated and treated. It is important to mention the absence of an objective marker
consistently associated to fatigue. This is perhaps one of the most challenging areas
for further research. It is also highlighted that the main objective of laboratory
investigation is to exclude other conditions that can cause fatigue and the
recommended tests for initial evaluation are: blood test, VSG, TSH, electrolytes
(sodium, potassium, calcium and phosphate), transaminases and urine test (protein,
blood and glucose). It can also be noted that the primary objectives of treatment are
to relieve symptoms and maximize patients’ functional capacity. The available
treatments, including CBT and TGE, highlighted effectiveness, but they do not
guarantee a full remission of symptoms in an isolated way. This corroborates the real
need for better concept, screening and early identification, which are essential for
diagnosis interpretation and, consequently, therapeutic effectiveness. Therefore, it is
notable the need for more research in the specific area in order to better define the
proper treatment. There are several debates and dilemmas that make the
acceptance of the disease more difficult for the patients’ peers, family members,

colleagues, doctors and health plans.

In the last years, it was observed that the topic of fatigue is part of pillars related to
prevention in several companies in Brazil and around the world. This proves the need
for knowledge and management along with workers from different areas, not only due
to the severe biological impacts that affect labor activities, but also for the high
association with risk of accidents that bring intangible and irreversible losses for
different population groups. It is also emphasized the strong academic impact for
organizations and for the society, which encourages the need for research
investments and the need to bring academia closer to industry. Thus, it is necessary
to develop methodologies of short and objective application, such as technological

tools for screening with scientific basis. They can optimize the early identification and
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be one of the pillars of the effective therapeutic process and a basis for the promotion

of preventive actions.
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Chart 1. Definitions of CFS
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CDC 1988 CDC 1994 Comments

Minimum duration 6 months 6 months 6 months

Functional Damage Reduction of 50% of | Substantial Substantial
the activity

Cognitive and | May be present May be present Mandatory

Neuropsychiatric

Symptoms

Other Symptoms 6-8 mandatory | 4 symptoms Not specified
symptoms

Recent onset Mandatory Mandatory Not mandatory

Medical exclusions Wide list with physical | Clinical importance Known physical
causes causes

Psychiatric exclusions | Psychoses, Bipolar | Depression, drug | Psychoses, bipolar
disorder, drug abuse abuse, eating disorder, | disorder, drug use,

psychoses, bipolar | eating disorder
disorder

Source: Wessely et al. (1998)

Chart 2. Fatigue measurement scales

Scale Name References Dimensions Comments

"Chalder Fatigue scale” | Chalder et al (1993) | Physical fatigue, mental, | Generic

“Fatigue assessment | Schwartz et al (1993) | severe, specific situations,

instrument” consequence of fatigue.

"Fatigue Impact Scale | Fisk et al (1994) Physical, cognitive, | Generic

(FIS)" psychosaocial fatigue.

"Fatigue Severity Scale | Krupp et al (1989) Only dimension. Generic




22

(FSS)"
"Multidimensional Fatigue | Smets et al (1995) General, mental, physical | Generic
Inventory (MFI-20)" fatigue, reduction of
motivation, reduction  of
activity.
"The piper fatigue scale" Piper et al (1989) | Behavioral, severity, | Generic
Piper et al (1998) affection, sensor,
mood/cognitive.
"Visual Analogue Scale | Ware et al (1983) Only dimension. Vitality, | Generic/Heatth-
(VAS)” “Medical evaluate and fatigue Related Quality Of
outcomes study short Life (HRQOL)
form"
"Parkinson fatigue scale" | Brown et al (2005) Physical fatigue. Parkinson’s
disease
"Profile of fatigue” Browman et al (2004) | Somatic fatigue, mental and | pSS
overall discomfort.

Source: Norheim et al.”’

Chart 3. Criteria for CFS.

Criteria for Chronic Fatigue

1. Unexplained and persistent fatigue, which is not due to continuous effort and it is not
substantially relieved by rest. It has a new onset (not throughout life) and results in significant

decrease in the levels of activity.

and

2. Four or more symptoms are present for 6 or more months and include:

!!'Memory or concentration disorders

deExtreme malaise, prolonged exhaustion and exacerbated symptoms after physical or mental

effort

sspoor sleep quality

&\Muscle pain

#hsteadaches with no severity
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& Joint pain with no swelling or redness

serequent or recurring sore throats

#eTensions in cervical or axillary lymph nodes

#New or aggravated types of headaches

Source: CDC™



