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Background: No epidemiological investigations have previously been conducted in Australia 

according to the current clinical definitions of chronic fatigue syndrome/myalgic encepha-

lomyelitis (CFS/ME). The aim of this study was to describe sociodemographic and illness 

characteristics of Australian patients with CFS/ME.

Methods: A cross-sectional survey on the medical history of patients enrolled in an Australian 

CFS/ME research database between April 2013 and April 2015. Participants were classified 

according to Fukuda criteria and International Consensus Criteria.

Results: A total of 535 patients diagnosed with CFS/ME by a primary care physician were 

identified. The mean age of all patients was 46.4 years (standard deviation 12.0); the majority 

were female (78.61%), Caucasian, and highly educated. Of these, 30.28% met Fukuda criteria. 

A further 31.96% met both Fukuda criteria and International Consensus Criteria. There were 

14.58% reporting chronic fatigue but did not meet criteria for CFS/ME and 23.18% were consid-

ered noncases due to exclusionary conditions. Within those meeting CFS/ME criteria, the most 

common events prior to illness included cold or flu, gastrointestinal illness, and periods of undue 

stress. Of the 60 symptoms surveyed, fatigue, cognitive, and short-term memory symptoms, 

headaches, muscle and joint pain, unrefreshed sleep, sensory disturbances, muscle weakness, and 

intolerance to extremes of temperature were the most commonly occurring symptoms (reported 

by more than two-thirds of patients). Significant differences in symptom occurrence between 

Fukuda- and International Consensus Criteria-defined cases were also identified.

Conclusion: This is the first study to summarize sociodemographic and illness characteristics 

of a cohort of Australian CFS/ME patients. This is vital for identifying potential risk factors and 

predictors associated with CFS/ME and for guiding decisions regarding health care provision, 

diagnosis, and management.

Keywords: chronic fatigue syndrome, myalgic encephalomyelitis, chronic fatigue, diagnosis,  

epidemiology

Introduction
Chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME) is a disabling condi-

tion that significantly interrupts individuals during critical years of social and economic 

productivity. The etiology or underlying mechanism of the illness has not been defined, 

and its diagnosis remains a challenge in the absence of a biological or clinical test. 

Diagnosis currently relies on differentiating between other diseases and disorders, as 

well as self-reported symptom-based criteria. It is most often characterized by Fukuda 

et al1 criteria that include medically unexplained fatigue that may be accompanied by 

cognitive difficulties, sleep disturbances, and flu-like symptoms. Alternative criteria, 
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such as the International Consensus Criteria (ICC),2 disclose 

a further range of symptoms pertaining to the neurological, 

immunological, gastrointestinal, and autonomic systems.

In the UK, Fukuda-defined cases have a prevalence of 

0.2%.3 The economic consequence is estimated as GBP120.2 

million annually due to lost productivity.4 In the US, the prev-

alence of Fukuda-defined cases has been reported between 

0.2%5 and 0.4%,6 and is estimated to cost USD9.1 billion 

annually in productivity losses.7 This represents a sizeable 

economic burden for a select population.

Despite the evidence demonstrating the public health 

impact abroad, the characteristics of an Australian CFS/ME 

population have not been summarized. An early study based 

on a primary care practice survey in the Richmond Valley, 

a rural district in the state of New South Wales, suggested a 

prevalence of 0.04%.8 This was based on the author’s case 

definition that required fatigue of at least 6 months dura-

tion, accompanied only by cognitive or short-term memory 

impairment. This was subsequently estimated to cost AUD59 

million annually in both direct health care costs and indirect 

costs regarding lost productivity.9 In contrast to current case 

definitions, this study described cognitive disturbance as the 

hallmark of the illness. On the contrary, the Fukuda and more 

recent ICC case definitions emphasize the role of postexer-

tional fatigue and describe a multisystem disorder. As a result, 

the attributes described in the Richmond Valley study may 

be representative of a significantly different clinical profile. 

Hence, studies that characterize Australian samples are not 

available and the Royal Australasian College of Physicians 

guidelines for clinical practice include limited evidence from 

Australian-based cohorts.10

The aim of this study was to summarize sociodemo-

graphic and illness characteristics in those reporting CFS/ME 

symptoms according to current case definitions in Australia. 

A better understanding of these characteristics is important 

for detecting potential risk factors and predictors associated 

with CFS/ME and for health care provision. These findings 

are presented according to guidelines for strengthening the 

reporting of observational studies in epidemiology.11

Methods
Setting
This cross-sectional study utilized responses to a survey dur-

ing a 2-year period from April 2013 and April 2015. The sur-

vey was delivered to volunteers during their enrollment into 

a research database for CFS/ME managed by the National 

Centre for Neuroimmunology and Emerging Diseases within 

Griffith University. This database serves as a sampling pool 

for immunological and clinical research on CFS/ME as well 

as provides a cohort available for longitudinal follow-up. It 

commenced following approval from Griffith University 

Human Research Ethics Committee (HREC reference num-

ber MSC0413).

Participants
Recruitment was based on self-identification in response to 

an advertisement in CFS/ME community support networks 

across Australia, as well as a general advertisement on local 

radio and social media. Upon contacting the research center, 

those interested in enrolling in the research database received 

an information pack and informed consent was obtained by 

agreeing to terms and conditions disclosed online or signing 

a hard copy sent in the mail. To be eligible for this study, 

participants were required to 1) report a diagnosis of CFS/

ME by their primary physician, 2) be between 18 and 65 

years of age, and 3) a resident of Australia.

As recruitment relied on self-identification, it is unknown 

whether there was a difference between responders and non-

responders in this study. Rather than aim for a comprehensive 

population-based screening at this stage, the methods of this 

study enabled us to summarize potential cases of CFS/ME 

present in the Australian community.

Survey
Participants completed a self-report survey regarding their 

medical history. This was made available through an online link 

or by hard copy in the mail. Items in the study questionnaire 

were developed by the authors, and participants were asked 

to disclose sociodemographic details, medical history, and 

complete a 60-item checklist on their fatigue and concurrent 

symptoms. Responses were collected using an online survey 

application known as LimeSurvey (Carsten Schmitz, Hamberg, 

Germany),12 and stored on a secure server hosted by Griffith 

University. Data from hard copy versions of the study question-

naire returned to the research center by mail were subsequently 

entered into the LimeSurvey application by a member of the 

research team to consolidate all responses. All personal data 

were encrypted to remove the identity of participants.

Case ascertainment
The disclosed medical history of participants was reviewed by 

the authors to exclude any potential diagnoses or conditions 

that may be an alternative explanation for symptoms. This 

included, but was not limited to, major heart disease, neu-

rological disorders such as multiple sclerosis, autoimmune 

disease such as rheumatoid arthritis and diabetes, and thyroid 
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disorders. These exclusionary conditions were reviewed by 

an author of the study who has extensive  clinical experience 

with CFS/ME. If reported, these participants were classified 

as noncases.

To be reported as a case of CFS/ME, reported symptoms 

had to comply with study criteria for fatigue and accompany-

ing symptoms according to the Fukuda and/or ICC definitions 

that are outlined in Table 1. For this study, fatigue must have 

been present for at least 6 months. Patients accompanying 

symptoms should not have preceded the onset of fatigue 

and also be persistent or recurring for at least 6 months. The 

study reported the presence of postexertional malaise and 

postexertional neuroimmune exhaustion. To meet criteria 

for postexertional neuroimmune exhaustion, patients must 

have reported experiencing all of the following after minimal 

activity: 1) marked postexertional fatigue, 2) postexertional 

symptom exacerbation, 3) onset of fatigue can be immediate 

or delayed, 4) prolonged recovery period of usually 24 hours 

or longer, and 5) lack of stamina (substantial reduction in 

premorbid activities).

It was observed that participants could be placed in three 

categories. Fukuda cases were participants who reported 

symptoms that only fulfilled Fukuda criteria and not the ICC. 

ICC cases fulfilled both the Fukuda and ICC criteria but for 

the purposes of comparison were referred to as ICC cases 

in this study. There was an exception of four participants 

who only met ICC, but were excluded from analysis due 

to lack of statistical power. The remainder of participants 

reported chronic fatigue (CF) for at least 6 months but did 

not meet either CFS/ME criteria due to lack of  accompanying 

Table 1 Summary of symptom criteria for CFS/ME

Symptoms Fukuda criteria CCC ICC

Fatigue At least 6 months
New or definite onset
Not due to ongoing exertion
Not alleviated by rest
Substantial reduction in daily activities
Not due to other medical conditions 
associated with fatigue

At least 6 months
New onset
Not due to ongoing exertion
Substantial reduction in daily activities
Not due to other medical conditions associated 
with fatigue

PENEb (all five required)
Marked, rapid fatigue in response to 
minimal physical and/or mental activity
Fatigue can be immediate or delayed
Symptoms significantly worsen after 
minimal physical and/or mental activity
Prolonged recovery period
Substantial reduction of daily activities

Additionala At least four of the following:
Postexertional malaise lasting more 
than 24 hours
Unrefreshing sleep
Short-term memory and/or 
concentration difficulties
Muscle pain
Joint pain without swelling/redness
Headaches of new type
Tender lymph nodes
Sore throat

Postexertional malaise and/or fatigue
Sleep dysfunction
Pain
Neurological/cognitive (two or more symptoms)
At least one symptom from two of the following 
subcategories

Autonomic
Orthostatic intolerance
Irritable bowel syndrome
Urinary frequency and bladder dysfunction
Palpitations
Exertional dyspnea

Neuroendocrine manifestations
Loss of thermostatic stability
Subnormal body temperature and marked 
diurnal fluctuation
Sweating episodes
Feverishness and cold extremities
Intolerance of extremes of temperature
Marked weight change

Immune
Tender lymph nodes
Sore throat
Flu-like symptoms
General malaise
Sensitivities to food, medications, and/or 
chemicals

Neurological (at least one symptom from 
the four subcategories):

Cognitive difficulties
Pain
Sleep disturbances
Sensory, perceptual, and motor 
disturbances

Immune, gastrointestinal, and genitourinary 
(at least one symptom from five 
subcategories):

Flu-like symptoms
Susceptibility to viral infections
Gastrointestinal tract disturbances
Genitourinary disturbances
Sensitivities to food, medications, odors, 
and/or chemicals

Energy production/transportation 
impairments (at least one symptom from 
any subcategory):

Cardiovascular
Respiratory
Loss of thermostatic stability
Intolerance of extremes of temperature

Notes: aSymptoms accompanying fatigue should not have preceded onset of fatigue and be persistent or recurring. bFatigue described as PENE.
Abbreviations: CCC, Canadian Consensus Criteria; CFS/ME, chronic fatigue syndrome/myalgic encephalomyelitis; ICC, International Consensus Criteria; PENE, 
postexertional neuroimmune exhaustion.
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 symptoms. These were considered atypical and reported as 

cases of CF (Figure 1). Hence, the primary outcome of inter-

est included the frequency of Fukuda cases, ICC cases, CF 

cases, and noncases.

Study variables
Sociodemographic data included location of residency, 

age, sex, body mass index (BMI), ethnicity, education, 

and employment. Postcodes were used to verify Australian 

residency and classified according to the Australian Bureau 

of Statistics (ABS) Australian Standard Geographical Clas-

sification definition for urban and rural areas.13 This classi-

fies populations of 100,000 or more as major urban areas, 

1,000–99,999 as other urban, and remaining postcodes as 

rural. The distribution of participants in the registry was 

examined per state and reported together with the distribution 

of the Australian population per state, according to the ABS 

Australian demographic statistics for June quarter 2015.14

BMI was classified according to the World Health Orga-

nization15 global database on BMI. Accordingly, underweight 

was considered <18.5 kg/m2, normal 18.5–24.9 kg/m2, 

overweight 25.0–29.9 kg/m2, and obese ≥30.0 kg/m2. With 

regard to ethnicity, participants were classified according 

the ABS Australian classification for cultural and ethnic 

groups.16 This included nonindigenous Australian, indig-

enous Australian, Oceanian (New Zealand, Melanesian, Pap-

uan, Micronesian, and Polynesian), North West European, 

Southern and Eastern European, North African and Middle 

Eastern, South East Asian, North East Asian, Southern and 

Central Asian, People of the Americas, and Sub-Saharan 

African. Participant education was categorized according 

to the highest level of education completed. In terms of 

employment, full-time hours were defined as 35 hours per 

week or more and  part-time hours were considered <35 

hours per week in accordance with the ABS Labour Force 

Survey.17 Participants were further classified as those on 

disability pension, retired, and unemployed.

Outcomes of interest regarding onset of illness included 

age of onset (age since first experienced symptoms), age of 

diagnosis by a primary care physician, and duration of illness 

(time in years elapsed since onset of illness). Furthermore, 

participants were asked to identify residency during onset by 

state within Australia and by country if overseas. Participants 

were asked whether their symptoms had a sudden or gradual 

Participant consent
Informed consent obtained by 600 participants by agreeing to an ethics
statement on an online form or returning a hard copy form posted in the mail

Data collection
Questionnaire available to consenting participants online or by mail,
containing items relating to sociodemographic background, medical history
including diagnoses, and onset characteristics

Data management
Online responses captured using LimeSurvey and hard copy responses
subsequently entered into LimeSurvey by member of the research team for
storage on a secure electronic database

Data quality check
Data exported into SPSS v22 and reviewed
by research team for consistency and
missing responses

Case ascertainment
Medical history reviewed and algorithm developed to categorize participants
according to study criteria

Fukuda cases

Meets Fukuda
criteria with no
exclusionary
conditions

International
cases

Meets
International
Consensus
Criteria with no
exclusionary
conditions

Noncases
(exclusionary
diagnosis)

Meets criteria
but with
alternative
diagnosis that
may explain

Noncases
(chronic
fatigue only)

Does not meet
study case
criteria

Excluded
Incomplete responses,
non-Australian postcode,
>65 years of age

Figure 1 Flowchart for case ascertainment.
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onset. The study also surveyed infectious and noninfectious 

events and exposures that participants associated with prior 

to their illness suggested by the ICC Consensus Primer for 

Medical Practitioners.18

Statistical analysis
The study includes descriptive statistics of the aforemen-

tioned characteristics. Pearson’s chi-squared analysis was 

used to compare the frequency of symptoms between Fukuda- 

and ICC-defined cases with significance set at P<0.05 using 

SPSS v22 (IBM Corporation, Armonk, NY, USA).19

Results
Of 600 respondents, a total of 535 participants met the inclu-

sion criteria. Figure 2 presents the distribution of participants 

per state as well as the distribution of the Australian popula-

tion per state for comparison. The majority of participants 

were from Queensland, followed by New South Wales, and 

Victoria and 91.89% had postcodes corresponding to major 

urban regions of Australia.

Of 535 individuals assessed, CFS/ME as characterized by 

the Fukuda criteria was evident in 30.3%. A further 32.0% 

met both Fukuda criteria and the ICC and referred to as 

ICC-defined cases for comparison. In all, 23.2% were clas-

sified as CF, as they met criteria for CF but did not report 

sufficient symptoms to meet the Fukuda or ICC definitions. 

The remaining 14.6% reported an alternative physical or 

psychological diagnosis that accounted for their symptom 

profile and were thus classified as noncases.

The sociodemographic characteristics of Fukuda cases, 

ICC cases, CF, and noncases are summarized in Table 2. 

In total, the highest proportion of participants were non-

indigenous Australian (total 74.4%), female (total 78.6%), 

with a mean age of 46.4 years (standard deviation 12.0). A 

total of 47.5% of participants were within a normal range 

for BMI. A higher proportion of individuals had completed 

either undergraduate (27.9%) or postgraduate (18.1%) 

university degrees. The majority of participants were on 

disability pension (34.2%) or unemployed (26.7%), while 

the lowest proportion maintained full-time roles (9.7%). 

The distribution of the aforementioned characteristics was 

similar between study groups.

Table 3 summarizes the onset characteristics of Fukuda, 

ICC, and CF cases. The mean age of illness onset for Fukuda 

(P=0.030)- and ICC (P<0.001)-defined cases was signifi-

cantly younger in comparison to CF. Across all groups, the 

highest proportion of cases originated in Queensland. More 

than 5% of cases across all groups originated overseas. The 

most common reported infectious events were cold and flu, 

upper respiratory infections, and gastrointestinal illness. Fur-

thermore, the most common noninfectious trigger reported 

was periods of undue stress.

Reported symptoms of Fukuda, ICC, and CF cases are 

included in Table 4. The most common symptoms reported 

by more than two-thirds of both Fukuda- and ICC-defined 

cases included fatigue; cognitive overload; difficulty making 

decisions; short-term memory problems; headaches; muscle 

pain; joint pain; unrefreshed sleep; sensitivities to light, 

noise, vibration, odors, taste, and/or touch; light headedness; 

and intolerances to extremes of temperature. A significantly 

higher proportion of ICC-defined cases reported postex-

ertional neuroimmune exhaustion, postexertional malaise, 

disorientation, slowed speech, abdominal pain, reversed 

sleep cycles, vivid dreams or nightmares, sensitivities, poor 

depth perception, feeling unsteady on their feet, sore throat, 

food intolerances, urinary disturbances, light headedness, 

abnormal body temperature, recurrent feverishness, and 

cold extremities.

Discussion
This study was performed to review the sociodemographic 

and illness characteristics of CFS/ME patients within Austra-

lia. The key findings of this study include 1) the frequency of 

Fukuda-, ICC-, and CF-defined cases; 2) sociodemographic 

characteristics that have not been previously reported in an 

Figure 2 Frequency of participants in the CFS/ME registry by state.
Note: Figures correspond to the distribution of participants per state (distribution 
of the Australian population per state).
Abbreviations: ACT, Australian Capital Territory; CFS/ME, chronic fatigue 
syndrome/myalgic encephalomyelitis; NT, Northern Territory; NSW, New South 
Wales; QLD, Queensland; TAS, Tasmania; VIC, Victoria; SA, South Australia; WA, 
Western Australia.

WA
3.3%
(10.9%)

NT
0.6%
(1.0%)

QLD
41.7%
(20.1%)

NSW
27.1%
(32.03%)

ACT
0.2%
(1.6%)

VIC
18.8%
(20.1%)

TAS
1.9%
(2.2%)

SA
6.4%
(7.1%)
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Australian sample according to current definitions of CFS/

ME; 3) the average age of onset, diagnosis, and common 

infectious and noninfectious events prior to onset; and 4) a 

high frequency of varied symptoms experienced by patients 

and significant differences between Fukuda- and ICC-defined 

patient sets.

Case ascertainment
In this study, 62.2% of our participants reported symptoms 

that met Fukuda diagnostic criteria without exclusionary 

conditions. Of these, approximately half also fulfilled 

the ICC definition. This supports previous findings that 

ICC-defined cases represent a subgroup within the broad 

spectrum of Fukuda-defined CFS/ME.20,21 Accordingly, it 

has been demonstrated that ICC-defined cases have reported 

decreased physical and social functioning in comparison to 

Fukuda-defined cases.20,21 A significant proportion (24.1%) 

of participants in this study reporting a diagnosis of CFS/

ME were not considered cases due to concurrent conditions 

that would explain their symptoms. This finding is highly 

consistent with the UK prevalence study, in which 24% of 

general practitioner-diagnosed cases did not fulfill their 

study criteria for CFS/ME using similar methods of case 

ascertainment.3

In the absence of a reliable diagnostic test, CFS/ME 

remains a challenging diagnosis and illness to identify. 

General practitioners’ attitudes toward CFS/ME are 

diverse regarding their opinions and management of CFS/

ME.22–24 Indeed, the significant variability found between 

case definitions for CFS/ME is an immediate cause of 

confusion for clinicians and researchers alike.25 Further 

reasons include limited knowledge, lack of recogni-

tion for the disorder, and limited contact with CFS/ME 

patients who do not access care due to the severity of their 

condition as well as their low expectations for receiving 

adequate care and support.26

Table 2 Sample demographic characteristics

Descriptive Fukuda ICCa CFb Noncases Total

N (%) 162 (30.3) 171 (32.0 ) 78 (14.6) 124 (23.2) 535 (100)
Age, mean (SD) (years) 46.7 (11.8) 44.0 (11.7) 48.5 (14.6) 48.6 (11.2) 46.4 (12.0)
Female, n (%) 117 (72.2) 132 (77.2) 62 (79.5) 108 (87.1) 419 (78.6)
BMI (kg/m2)
 Underweight <18.5 9 (5.6) 11 (6.4) 11 (14.1) 4 (3.2) 35 (6.5)
 Normal 18.5–24.9 78 (48.2) 86 (50.3) 28 (35.9) 62 (50.0) 254 (47.5)
 Overweight 25.0–29.9 62 (38.3) 37 (21.6) 22 (28.2) 28 (22.6) 149 (27.9)
 Obese ≥30.0 13 (8.0) 37 (21.6) 17 (21.8) 30 (24.2) 97 (18.1)
Ethnicity, n (%)c

 Nonindigenous Australian 125 (77.2) 122 (71.4) 60 (76.9) 91 (73.4) 398 (74.4)
 Indigenous Australian 1 (0.6) 2 (1.8) 1 (1.3) 4 (3.2) 8 (1.5)
 Oceanian 4 (2.5) 10 (5.9) 0 (0.0) 6 (4.8) 20 (3.7)
 NW European 33 (20.4) 49 (28.7) 13 (16.7) 36 (29.0) 131 (24.5)
 SE European 8 (4.9) 4 (2.3) 3 (3.9) 6 (4.8) 21 (3.9)
 NA and ME 1 (0.6) 1 (0.6) 0 (0.0) 0 (0.0) 2 (0.4)
 SE Asian 1 (0.6) 0 (0.0) 0 (0.0) 1 (0.8) 2 (0.4)
 SC Asian 1 (0.6) 1 (0.6) 0 (0.0) 1 (0.8) 3 (0.6)
 Americans 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.2)
 Sub-Saharan African 2 (1.2) 1 (0.6) 1 (1.3) 1 (0.8) 5 (0.9)
Education, n (%)
 Primary school 1 (0.6) 1 (0.6) 0 (0.0) 0 (0.0) 2 (3.7)
 High school 40 (24.7) 42 (24.6) 8 (10.6) 23 (18.6) 113 (21.1)
 Professionald 34 (21.0) 40 (23.4) 15 (19.2) 33 (26.6) 122 (22.8)
 Undergraduate 49 (30.3) 53 (31.0) 38 (48.9) 43 (34.7) 183 (34.2)
 Postgraduate 38 (23.5) 35 (20.5) 17 (21.3) 25 (20.2) 115 (21.5)
Employment, n (%)
 Full time 20 (12.4) 17 (9.8) 6 (7.7) 9 (7.3) 52 (9.7)
 Part time 45 (27.8) 48 (28.0) 11 (14.1) 22 (17.7) 126 (23.6)
 Disabilitye 49 (30.3) 59 (34.7) 31 (39.7) 44 (35.5) 183 (34.2)
 Retired 3 (1.9) 4 (2.1) 15 (19.2) 9 (7.3) 31 (5.8)
 Unemployed 45 (27.8) 43 (25.4) 15 (19.3) 40 (32.3) 143 (26.7)

Notes: aICC group met both Fukuda and ICC criteria. bCF only. cPercentage exceeds 100 as participants may be more than one ethnicity: NW, SE, NA, ME, and SC. 
dProfessional training denotes no university qualification. eRecipient of a disability pension
Abbreviations: BMI, body mass index; CF, chronic fatigue; ICC, International Consensus Criteria; ME, Middle Eastern; NA, North African; NW, North West; SC, South 
or Central; SD, standard deviation; SE, South East.
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Table 3 Sample onset characteristics for CFS/ME and CF cases

Descriptive Fukuda ICCa CFb

Age of onset (years), mean (SD) 30.8 (12.6) 28.3 (11.4) 35.2 (13.1)
Age of diagnosis (years), mean (SD) 34.7 (12.0) 32.8 (10.9) 38.2 (10.7)
Duration of illness (years), mean (SD) 14.5 (10.1) 14.7 (11.5) 14.0 (11.2)
Onset period, n (%)

Sudden 96 (59.3) 111 (64.9) 62 (79.5)
Gradual 66 (40.7) 60 (35.1) 16 (20.5)

Onset within Australia, n (%)
Queensland 67 (41.4) 57 (33.3) 19 (24.4)
New South Wales 41 (25.3) 41 (24.0) 17 (21.8)
Victoria 23 (14.2) 32 (18.7) 19 (24.4)
South Australia 7 (4.3) 8 (4.7) 14 (18.0)
Western Australia 7 (4.3) 5 (2.9) 2 (2.6)
Northern Territory 2 (1.2) 0 (0.0) 0 (0.0)
Tasmania 0 (0.0) 4 (2.3) 0 (0.0)
Australian Capital Territory 2 (1.2) 7 (4.1) 2 (2.6)
Total 151 (93.2) 154 (90.1) 74 (94.9)

Overseas onset, n (%)
Total 11 (6.8) 17 (9.9) 4 (5.1)

Infectious triggers, n (%)
Respiratory infection 65 (40.1)  72 (42.1) 15 (19.2)
Immunization 14 (8.6) 19 (11.1) 3 (3.9)
Gastrointestinal illness 25 (15.4) 49 (28.7) 11 (14.1)
Dental infection 7 (4.3) 5 (2.9) 1 (1.3)
Urinary tract infection 3 (1.9) 8 (4.7) 1 (1.3)
Blood transfusion 0 (0.0) 1 (0.6) 0 (0.0)
Unfamiliar sickness when traveling 11 (6.8) 19 (11.1) 5 (6.4)
Contaminated water 3 (1.9) 0 (0.0) 0 (0.0)
Poor recycled air 10 (6.2) 6 (3.5) 4 (5.1)

Noninfectious triggers,c n (%)
Toxic chemicals 17 (10.5) 21 (12.3) 6 (7.7)
Heavy metals 6 (3.7) 8 (4.7) 1 (1.3)
Molds 10 (6.2) 16 (9.4) 0 (0.0)
Severe physical trauma 22 (13.6) 21 (12.3) 2 (2.6)
Anesthetic 12 (7.4) 17 (9.9) 1 (1.3)
Undue stress 78 (48.2) 79 (46.2) 16 (20.5)
Steroidd 0 (0.0) 5 (2.9) 0 (0.0)

Notes: aICC group met both Fukuda and ICC criteria. bCF only. cPercentage does not add to 100 with participants reporting more than one trigger. dPrescription due to 
acute respiratory illness.
Abbreviations: CFS/ME, chronic fatigue syndrome/myalgic encephalomyelitis; CF, chronic fatigue; ICC, International Consensus Criteria; SD, standard deviation.

Table 4 Frequency of reported symptoms for CFS/ME and CF cases

 Symptom Fukuda  ICCa CFb Fukuda vs ICCc 

OR (95% CI)

Fatigue, n (%)
Fatigued 162 (100.0) 171 (100.0) 78 (100.0) 0 (0.0)
Postexertional malaise 68 (38.9) 171 (100.0) 3 (3.9) 0 (0.0)
PENEe 25 (15.4) 171 (100.0) 3 (3.9) 0 (0.0)

Cognition, n (%)
Confusion 52 (32.1) 69 (40.4) 1 (1.3) 1.9 (1.2–3)
Disorientation 40 (24.7) 77 (45.0) 1 (1.3) 2.7 (1.7–4.2)
Difficulty processing information 51 (31.5) 65 (38.0) 3 (3.9) 2.4 (1.4–4.4)
Difficulty making decisions 53 (32.7) 66 (38.6) 2 (2.6) 1.7 (1–3)
Slowed speech 46 (28.4) 75 (43.9) 3 (3.9) 2.9 (1.3–3.1)
Difficulty reading 44 (27.2) 78 (45.6) 0 (0.0) 1.9 (1.2–3.2)
Poor short-term memory 54 (33.3) 63 (36.8) 2 (2.6) 1.3 (0.8–2.2)

(Continued)
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Table 4 (Continued)

 Fukuda  ICCa CFb Fukuda vs ICCc 

OR (95% CI)

Pain, n (%)
Headaches 51 (31.5) 64 (37.4) 1 (1.3) 1.9 (1.1–3.2)
Muscle pain 53 (32.7) 65 (38.0) 1 (1.3) 2.7 (1.3–5.6)
Joint pain 54 (33.3) 62 (36.3) 0 (0.0) 1.1 (0.7–1.8)
Abdomen pain 42 (25.9) 71 (41.5) 2 (2.6) 2.4 (1.5–3.7)
Chest pain 48 (29.6) 73 (42.7) 1 (1.3) 1.7 (1.1–2.7)

Sleep disturbances, n (%)
Insomnia 46 (28.4) 69 (40.4) 2 (2.6) 2.1 (1.4–3.3)
Prolonged sleep 51 (31.5) 57 (33.3) 3 (3.9) 1.1 (0.7–1.6)
Reversed sleep 25 (15.4) 84 (49.1) 2 (2.6) 3.8 (2–7.4)
Frequent awakenings 47 (29.1) 71 (41.5) 2 (2.6) 2.1 (1.4–3.3)
Awakening earlier than expected 43 (26.5) 72 (42.1) 3 (3.9) 2 (1.3–3.1)
Vivid dreams or nightmares 42 (25.9) 75 (43.9) 2 (2.6) 2.6 (1.7–4)
Unrefreshed sleep 54 (33.3) 63 (36.8) 3 (3.9) 2.2 (0.9–5.3)

Sensory, perceptual, and motor disturbances, n (%)
Inability to focus vision 47 (29.0) 69 (40.4) 1 (1.3) 1.9 (1.3–3)
Sensitivitiesf 50 (30.9) 68 (39.8) 3 (3.9) 3.9 (2.0–7.4)
Poor depth perception 30 (18.5) 78 (45.6) 1 (1.3) 3.1 (1.8–5.2)
Muscle weakness 52 (32.1) 65 (38.0) 2 (2.6) 2.1 (1.2–3.7)
Twitching 49 (30.3) 70 (40.9) 2 (2.6) 1.7 (1.1–2.5)
Poor coordination 49 (30.3) 67 (39.2) 2 (2.6) 1.6 (1.0–2.5)
Feeling unsteady on feet 44 (27.2) 70 (40.9) 2 (2.6) 2.8 (1.7–4.4)

Immune (infectious), n (%)
Sore throat 45 (27.8) 73 (42.7) 1 (1.3) 2.4 (1.6–3.8)
Tender lymph nodes 46 (28.4) 75 (43.9) 0 (0.0) 2.2 (1.4–3.4)
Sinusitis 46 (28.4) 69 (40.4) 1 (1.3) 1.7 (1.1–2.7)
Recurrent or persistent infections 46 (28.4) 71 (41.5) 1 (1.3) 1.6 (1.0–2.6)

Gastrointestinal and genitourinary, n (%)
Nausea 44 (27.2) 73 (42.7) 1 (1.3) 2.4 (1.5–3.7)
Abdominal pain 42 (25.9) 76 (44.4) 2 (2.6) 2.7 (1.7–4.2)
Bloating 50 (30.9) 66 (38.6) 1 (1.3) 1.7 (1.1–2.7)
Irritable bowelg 46 (28.4) 65 (38.0) 2 (2.6) 1.8 (1.1–2.7)
Intolerancesh 45 (27.8) 68 (39.8) 3 (3.9) 3.6 (2.2–6)
Urinary urgency or frequency 44 (27.2) 68 (39.8) 2 (2.6) 2.2 (1.4–3.5)

Cardiovascular, n (%)
Orthostatic intolerancy 46 (28.4) 93 (54.4) 1 (1.3) 2.8 (1.8–4.3)
Ataxiai 26 (16.1) 90 (52.6) 4 (5.1) 3.3 (0.9–12.3)
Heart palpitations 42 (25.9) 65 (38.0) 2 (2.6) 2 (1.3–3.1)
Light headedness 48 (29.6) 70 (40.9) 2 (2.6) 3.5 (2.0–6.1)

Respiratory, n (%)
Air hunger 44 (27.2) 64 (37.4) 3 (3.9) 1.6 (1.0–2.4)
Labored breathing 42 (25.9) 67 (39.2) 1 (1.3) 1.8 (1.1–2.8)
Fatigue of chest muscles 50 (30.9) 68 (39.8) 2 (2.6) 1.4 (0.9–2.2)

Autonomic, n (%)
Abnormal body temperature 41 (25.3) 66 (38.6) 1 (1.3) 2 (1.3–3.1)
Fluctuating body temperature 48 (29.6) 67 (39.2) 1 (1.3) 1.5 (1.0–2.3)
Sweating episodes 45 (27.8) 67 (39.2) 1 (1.3) 1.9 (1.2–2.9)
Recurrent feverishness 43 (26.5) 75 (43.9) 0 (0.0) 2.1 (1.4–3.3)
Cold extremities 45 (27.8) 72 (42.1) 2 (2.6) 2.6 (1.7–4.2)
Intolerance of extremes temperature 50 (30.7) 67 (39.2) 2 (2.6) 2.3 (1.4–4)

Notes: aICC group met both Fukuda and ICC criteria. bCF only. cOR, 95% CI. dFatigue not due to ongoing exertion and significantly interferes with daily activities and work 
for at least 6 months. ePENE defined as the following symptoms after minimal activity: 1) marked postexertional fatigue, 2) postexertional symptom exacerbation, 3) onset 
of fatigue can be immediate or delayed, 4) prolonged recovery period of usually 24 hours of longer, and 5) lack of stamina (substantial reduction in premorbid activities). 
fSensitivity to light, noise, vibration, odor, taste, and/or touch. gIrritable bowel described as abdominal pain, bloating, and alternating constipation and diarrhea. hIntolerance 
to food, medications, odors, or chemicals. iSelf-reported diagnosis.
Abbreviations: CFS/ME, chronic fatigue syndrome/myalgic encephalomyelitis; CF, chronic fatigue; CI, confidence interval; ICC, International Consensus Criteria; OR, odds 
ratio; PENE, postexertional neuroimmune exhaustion.
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Sociodemographic characteristics
The findings of our study suggest the CFS/ME predominantly 

affects those between 45 and 55 years; however, the range in our 

cohort extended from 18 to 65 years and thus CFS/ME was not 

exclusive to any age set. The profiles of patients in this study 

are similar to early US studies on the primary care prevalence 

on CFS/ME led by the Centers for Disease Control and Preven-

tion in that the majority of participants were Caucasian females 

and highly educated.27 A higher ratio of females is commonly 

reported within CFS/ME;6,8,28 however, it has been suggested 

that females are more likely to access all levels of health services 

than males.29 While the majority of participants in this study 

identified as nonindigenous Australians, community-based 

studies in the US suggest that the prevalence of CFS/ME 

may actually be higher among their minority populations; for 

example, rates have been reported as higher among African-

Americans and Latinos in comparison to Caucasians.6

As a cross-sectional study, it cannot be determined 

whether weight and obesity were significant predictors for 

CFS/ME or the reverse. However, a high proportion of Fukuda 

and ICC cases were considered overweight or obese (41.3% 

and 43.3%, respectively). This is considerably less than pre-

viously reported in a US Fukuda-defined sample with 75%. 

Though this was a population-based sample, these patients 

were required to meet further criteria for sleep disturbance 

that may have been more obese than those not meeting this 

additional criterion. In a Dutch survey, CFS participants were 

more likely to be obese (odds ratio =4.1) in comparison to 

nonfatigued participants.30 This could be associated with the 

debilitating and chronic nature of the illness that may result 

in significantly decreased mobility as severe cases are often 

housebound or bedridden. Accordingly, overweight and obese 

individuals with CFS/ME have demonstrated significantly 

poorer physical functioning than controls of similar weight.31

The functional impact of the illness is also evident in 

the significantly high proportion of individuals who are 

unemployed, on disability pension, or maintain part-time 

roles. This is of particular concern considering many are still 

in the most economically and socially productive years of 

their lives and, thus, represents significant economic losses at 

both the population and patient level. This reduced economic 

position adds further to the stress, anxiety, or depression that 

may develop with a chronic condition, particularly in those 

patients who are bedridden or housebound for protracted 

periods of time and receive limited support.

Illness characteristics
The peak onset of CFS/ME was relatively young in this 

sample between the ages of 25 and 35 years. The majority 

of cases also identified having a sudden onset to their symp-

toms (59.3% and 64.9% for Fukuda- and ICC-defined cases, 

respectively) compared to a gradual onset. In a natural history 

study, patients with a sudden onset reported a high frequency 

of symptoms compared to those with a gradual onset.32 The 

largest proportion of both Fukuda- and ICC-defined cases 

(more than 40%) identified infectious events prior to the 

onset of their fatigue, such as respiratory infections including 

cold, flu, sinusitis, and pneumonia. Gastrointestinal illness 

was the second most common (Fukuda 15.4%; ICC 28.7%, 

respectively). Further, a considerable number of cases began 

overseas as a result of an unknown infection (Fukuda 6.8%; 

ICC 11.1%). Though this study did not identify specific 

infections, an Australian prospective cohort study found that 

11% of those who acquired an acute infection of Epstein–

Barr virus (glandular fever), Coxiella burnetii (Q fever), or 

Ross River virus (epidemic polyarthritis) went on to fulfill 

Fukuda et al1  symptom criteria.33 With regard to noninfec-

tious events prior to illness, periods of undue stress was the 

most common (Fukuda 48.2%; ICC 46.2%). It was common 

for cases to report experiencing both an infection as well as 

significant periods of undue stress. This does align with the 

proposed pathophysiology that CFS/ME presents as a multi-

system disorder involving interactions between the immune 

and central nervous system, and that stress may potentially 

reactivate or replicate a latent virus, such as Epstein–Barr 

developing symptoms of CFS/ME.34

This study identified the most common symptoms 

reported by patients representing Fukuda- and ICC-defined 

cases. Cognitive issues such as difficulty processing informa-

tion, muscle pain and muscle weakness, sleep disturbances, 

and sensitivities to light, noise, vibration, odor, and/or touch 

in particular were the most common issues reported by more 

than two-thirds of both Fukuda- and ICC-defined cases. Food 

intolerances, urinary disturbances, and intolerance of extreme 

temperature were also highly prevalent among ICC-defined 

cases (more than two-thirds) and could be considered dis-

tinguishing features in comparison to Fukuda-defined cases.

Limitations and recommendations
The results of this study may not be representative of all 

CFS/ME patients in the general population given that the 

sample was not from a community-based survey. As this 

study summarized patients who are currently experiencing 

illness, those who consider themselves recovered are not 

represented by this study. Such a sample may exhibit different 

illness characteristics that have not been well summarized 

in the literature. Due to the cross-sectional design of this 

study, it is also not known whether participants who were not 
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considered cases of CFS/ME developed exclusionary condi-

tions after an initial diagnosis of CFS/ME by a physician. As 

such, reporting on improvement, recovery, and development 

of other conditions will be a future aim as this cohort become 

available longitudinally.

Limitations
A limitation is reliance on reported symptoms for case 

ascertainment; however, the methods of this study remain 

important as an initial screening tool to identify cases of 

CFS/ME. Methods such as the recruitment of patients from 

general practitioner databases may not have been as suc-

cessful as self-identification of a largely unrecognized and 

misdiagnosed condition. Furthermore, contrary to typical pat-

terns of chronic disease where the most severe cases present 

to primary care, severe cases of CFS/ME may be less likely 

to present to primary care due to being bedridden. Further, 

a consultation with a primary care professional is limited as 

there currently remains no successful therapy for the illness.

This information is intended to guide decision makers 

and clinicians on what patient and illness characteristics 

may be expected when potential cases of CFS/ME arise. To 

improve understanding on the prognosis of CFS/ME, future 

directions aim to follow-up those patients recruited in this 

study longitudinally as a prospective cohort. This will capture 

not only changes in employment status but also the pattern 

of symptomatology. Symptom severity and the functional 

impact of the illness will also be monitored. The alignment 

of this clinical severity with laboratory findings will be par-

ticularly valuable for identifying potential biological markers 

and the etiology or pathomechanism behind this illness.

Conclusion
This study has identified a significant cohort of Australians 

who fulfill CFS/ME definitions having substantially low rates 

of full-time employment and in high need of improved health 

care support. Respiratory infections and gastrointestinal 

illness, as well as periods of undue stress, were common 

events prior to the onset of their illness. Those meeting the 

ICC definition further appear to represent a distinct clinical 

group with distinguishing symptoms. The improved charac-

terization of Australian CFS/ME will help guide decisions in 

diagnosis, management, and health service provision.
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