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 INTRODUCTION

Myalgic Encephalomyelitis (ME) [1] and Chronic Fatigue 

Syndrome (CFS) [2] result in profound fatigue for six or more months, 

post-exertional malaise, neurocognitive defi cits, and dysfunctional

sleep. Although it is not one of the cardinal symptoms, [3] found that 

84% of patients report joint pain and 94% report muscle aches and 

pain. Similarly, a systematic review by Meeus, Nijs, and De Meirleir, 

[4] found chronic musculoskeletal pain to be a widespread occurrence

in this patient population. 

Pain is also a major characteristic of Fibromyalgia (FM) [5] a 

similar fatiguing illness. Th ere is considerable overlap in the diagnosis 

of ME and CFS with FM. Studies have shown 20-70% of patients 

with FM also meet the diagnostic criteria for ME and CFS, while 35-

75% of those with ME and CFS also have FM [6-8]. However, at the 

community-level, Jason, Taylor, and Kennedy, [9] found 22.7% of 

patients with FM met the CFS criteria and 15.6% of those with CFS 

met the FM criteria. Although the prior studies have found widely 

disparate comorbidity rates, the illnesses do co-occur in a substantial 

amount of patients with ME and CFS. 

Due to the diagnostic and symptom overlap, some researchers 

believe FM is the same illness or in the same functional somatic 

syndrome category as ME and CFS [8,10,11]. Several studies have 

demonstrated the many etiological similarities between FM and 

ME or CFS. Th ey have been found to follow viral infections [12,13] 

and the hepatitis B vaccine [14]. Th ey have shown dysregulation of 

the Hypothalamic-Pituitary-Adrenal (HPA) axis [15,16]. Th ey also 

share antibodies to serotonin, phospholipids, and gangliosides [17-

19]. Additionally, FM displays similar symptomatology as ME and 

CFS with patients in these populations reporting sleep dysfunction, 

concentration diffi  culties, headaches, bowel issues, and generalized 

pain sensitivity [20].

Although there are many similarities between the patient 

populations, it is important to determine if having a secondary 

diagnosis of FM adds to the illness burden for symptom severity and 

disability, which would suggest the illnesses are distinct conditions. 

Bombardier and Buchwald [21] found patients with FM can be 

diff erentiated from those with CFS in terms of functional disability 

level. Additionally, they found that the patients with both diagnoses, 

CFS and FM, were signifi cantly more disabled than the patients with

only one of the diagnoses. In a survey of the general population of 

London, Ontario, [22] found individuals meeting diagnostic criteria

for FM and CFS reported worse overall health, more dissatisfaction 

with their health, worse illness course, and a greater disease impact

than those with either FM or CFS. Similarly, [23] found patients 

with ME and CFS that also had an FM diagnosis demonstrated 

worse physical functioning, more bodily pain, more joint and muscle 

pain, more severe fatigue aft er exertion, and a greater impairment

on employment compared to patients without comorbid FM. Th ese 

fi nding indicate that FM is a distinct clinical illness and possibly 

indicates underlying etiological diff erences. McManimen, Sunnquist,

and Jason [24] found Post-Exertional Malaise (PEM), a cardinal

symptom of ME and CFS, can be divided into two factors: a generalized

fatigue factor and a musculoskeletal factor. As musculoskeletal

complaints are prominent in FM, it is important to determine if the 

similarities with ME and CFS occur only in the musculoskeletal factor 

of PEM or if they extend to the generalized fatigue factor, as well. Th e 

purpose of the current study was to determine if there are functional 

diff erences in patients with ME and CFS that have a comorbid FM

diagnosis compared to those that do not have the comorbid diagnosis. 

Severity of post-exertional malaise symptoms were also compared as 

FM is independently known to result in decreases in functioning [23]. 

It was predicted that an additional diagnosis would add to the illness 

burden, resulting in worse overall functioning and more severe and 

frequent post-exertional malaise. Such fi ndings would indicate a need 

to clarify the diagnostic inclusion and exclusion criteria for future 

research to assure that fi ndings are specifi c to ME and CFS and not 

impacted by the co-occurrence of FM.

METHOD

Participants

An international convenience sample of adult patients self-

identifying as having ME or CFS was collected. Participants were 

recruited from several sources including social media, internet 
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forums, and newsletters of patient organizations. Th e questionnaire 

was completed online using Research Electronic Data Capture 

(REDCap), an online survey tool [25].

A total of 701 patients participated in this study. Th e sample 

was mostly female (89.7%), Caucasian (96.4%), and non-Hispanic 

(98%). For marital status, the majority were married or living with 

a partner (56.4%); 2.6% were separated; 1.1% were widowed; 13.4% 

were divorced; 26.5% were never married. Regarding education, 

10.6% completed a high school or less; 22.8% completed at least one 

year of college; 33.7% held a college degree; 32.9% had a graduate or 

professional degree. For work status, 42.2% were on disability; 16.8% 

were unemployed; 10.5% were retired; 15.8% worked part-time; 

6.8% worked full-time; 3.0% were students; the remaining 4.9% were 

homemakers. Th e majority of participants (54.8%) reported currently 

living outside of the United States.

 Measures

Participants completed a series of questions to assess the frequency 

and severity of the PEM-related ME and CFS symptoms. In total, 17 

questions that measured PEM were selected from Ramsay’s clinical 

description of ME [1], the ME-ICC [26], the [27] CFS screening 

study, the Depaul Symptom Questionnaire (DSQ) [28], the Chalder 

Fatigue Scale [29], and the Medical Questionnaire [30]. Items were 

phrased to assess the frequency and severity of PEM over the past 6 

months, a timeframe found to be the most reliable for CFS symptoms 

[31]. Each PEM symptom’s frequency was rated on a 5-point Likert 

scale: 0 = none of the time, 1 = a little of the time, 2 = about half the 

time, 3 = most of the time, and 4 = all of the time. Similarly, each PEM 

symptom’s severity was rated on a 5 - point Likert scale: 0 = symptom 

not present, 1 = mild, 2 = moderate, 3 = severe and 4 = very severe. 

Each symptom’s frequency and severity was then multiplied by 25 

and averaged to create a composite score on a 100-point scale. Th e six 

items from the DSQ have been tested on this scale and have evidenced 

good test-retest reliability [32], but the remaining 11 items have not 

been previously tested on the same scale.

Participants also completed two additional scales to assess their 

physical functioning level: the Bell Ability Scale [33] and the SF-

36 Physical Functioning subscale [34]. For the Bell Ability Scale, 

participants were given a list of functional status examples (e.g. 

unable to care for self) and selected the number that best described 

their current functioning level. Th is measure was converted from a 

10-point scale to a 100-point scale to allow for more variability in 

scores should a participant’s functioning fall between two examples. 

Similarly, the SF-36 is a self-report disability measure where 

participants answer questions on a 3-point Likert scale. Th ese scores 

are also converted to a 100-point scale. Th e SF-36 has shown good 

internal consistency and discriminant validity [35].

 RESULTS

 Demographics

As shown in (Table 1), 12.82% (n = 90) of participants reported 

having comorbid fi bromyalgia, similar to the community-based 

study by Jason, et al. [9]. Th ere were no signifi cant diff erences for 

gender, race, ethnicity, marital status, education level, work status, 

or household income. Th ere was a signifi cant eff ect of age [F (1, 686) 

= 4.28, p < .05] with the FM group being signifi cantly older than the 

group without FM. As a result, age was controlled for in subsequent 

analyses.

 Functioning Level

As shown in (Table 2), there were many signifi cant diff erences 

in functioning level between the two groups. Th ose with FM had 

signifi cantly lower functioning on the SF-36 Physical Functioning 

subscale [F (1, 587) = 3.81, p < .05]. Th e PEM symptoms were split into 

the Muscle and General factors found by McManimen, Sunnquist, 

and Jason [24]. Th e participants with FM had signifi cantly higher 

scores for overall PEM [F (1, 685) = 16.36, p < .001], the Muscle factor 

[F (1, 648) = 23.34, p < .001], and the General factor [F (1, 638) = 

7.90, p < .01]. Scores were signifi cantly higher for the FM group for 

all but three of the individual PEM items. Th e higher scores indicate 

that the FM group is experiencing PEM-related symptoms more 

frequently and more severely than the group without FM. Th ere were 

no signifi cant diff erences for the Bell Ability Scale, p > .05.

 Table 1: Demographics of participants with and without comorbid fi bromyalgia 
(n = 701).

Comorbid 
Fibromyalgia

No 
Fibromyalgia

(n = 90) (n = 611)
M (SD) M (SD)

Age 49.82 (11.68) 46.95 (12.34)*
% (N) % (N)

Gender
Female 93.3 (84) 89.2 (543)

Male 6.7 (6) 10.8 (66)
Race

Black, African-American 0.0 (0) 0.2 (1)
White 96.7 (87) 96.4 (589)

American Indian or Alaskan Native 3.3 (3) 0.7 (4)
Asian or Pacifi c Islander 0.0 (0) 1.1 (7)

Other 0.0 (0) 1.6 (10)
Ethnicity

Non-Hispanic or Latino 94.3 (83) 98.5 (593)
Hispanic or Latino 5.7 (5) 1.5 (9)

Marital Status
Married/Living with Partner 58.4 (52) 56.1 (342)

Separated, Widowed, or Divorced 21.3 (19) 16.6 (101)
Never Married 20.2 (18) 27.4 (167)

Education Level
High School or Less 7.8 (7) 11.0 (67)

Partial College 23.3 (21) 22.7 (138)
College Degree 33.3 (30) 33.8 (205)

Graduate/Professional Degree 35.6 (32) 32.5 (197)
Current Work Status

On Disability 42.7 (38) 42.1 (255)
Student 2.2 (2) 3.1 (19)

Homemaker 4.5 (4) 5.0 (30)
Retired 12.4 (11) 10.2 (62)

Unemployed 18.0 (16) 16.7 (101)
Working Part-Time 10.1 (9) 16.7 (101)
Working Full-Time 10.1 (9) 6.3 (38)

Household Income
Less than $24,999 45.2 (33) 33.3 (166)
$25,000 to $49,999 23.3 (17) 25.7 (128)
$50,000 to $99,999 23.3 (17) 23.1 (115)

$100,000 to $149,999 5.5 (4) 11.6 (58)
$150,000 or more 2.7 (2) 6.2 (31)

* p < .05
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 Illness Characteristics

Table 3 shows additional illness characteristics for each group. 

Th ere was a signifi cant diff erence for length of illness onset, F (7, 

697) = 17.81, p < .05. Th e group without FM had a signifi cantly more 

acute illness onset compared to the more gradual onset shown for the 

comorbid FM group. Additionally, there was a signifi cant diff erence 

for course of illness, F (4, 701) = 10.00, p < .05. Th is indicated that 

signifi cantly more participants with comorbid FM are reporting an 

illness course of “Constantly getting worse” compared to the group 

without comorbid FM. Th ere was no signifi cant diff erence for 

bedbound status or the PEM onset timeframe following activities, p 

> .05.

 DISCUSSION

Th is study investigated the eff ects of comorbid fi bromyalgia in 

patients with ME and CFS. Th e purpose of the study was to determine 

if patients with multiple fatiguing illnesses are experiencing PEM more 

frequently and severely than patients without an additional fatiguing 

illness. An international sample of participants self-reporting an ME 

or CFS diagnosis provided frequency and severity of several PEM-

related symptoms and provided information on the course and onset 

of their illness. Th ose that also reported a secondary diagnosis of FM 

were compared to those that did not report a secondary diagnosis of 

FM.

As shown in table 2, co-morbid FM has a signifi cant impact on 

PEM-related symptoms and overall functioning level. Participants in 

the FM group have worse overall physical functioning on the SF-36 

measure compared to those without FM. Additionally, the FM group 

is experiencing PEM-related symptoms more severely and more 

frequently than those without FM. As shown in table 3, the FM group 

also has a diff erent illness course and illness onset length compared 

to those without FM. Th ese results indicate that having an additional 

diagnosis of FM leads to a greater illness impact and a worse illness 

course than if the patient did not have an additional fatiguing illness. 

Th e diff erences between the FM and the no FM groups also suggest 

that, although there are many similarities between illnesses, FM is a 

separate clinical entity as suggested by prior studies [21-23].

Th ese results have important implications for future research 

on ME and CFS. Th e Institute of Medicine (IOM) [36] clinical case 

defi nition does not consider a comorbid illness to be an exclusionary 

condition unless it can explain all of the ME and CFS symptomatology. 

As a result, using this clinical case defi nition includes many individuals 

with comorbid diagnoses, such as FM. Since the broad IOM criteria 

is for clinical use, there is a need for a research criteria that selects a 

more homogenous group of patients. Given the diff erences between 

patients with and without comorbid FM found in this study and 

others [37,21,38], it may be useful to develop a research criteria that 

is cognizant of comorbidities. Th e comorbidities could be excluded 

to obtain a more homogenous sample with only ME and CFS. 

However, fi ndings from studies with this second possible research 

 Table 2:  Mean functioning levels of participants (n = 701).
Comorbid 

Fibromyalgia
No 

Fibromyalgia
(n = 90) (n = 611)
M (SD) M (SD)

SF-36 Physical Functioning 19.58 (19.30) 25.12 (20.79) *
Bell Ability Scale 31.32 (14.96) 33.98 (15.37)

All PEM Symptoms 79.63 (13.57) 71.18 (17.17) **
Muscle Factor 77.26 (16.82) 64.82 (21.48) **

Muscle weakness after minor exertion 75.35 (22.20) 61.92 (27.68) **
Muscle fatigability after minor exertion 78.64 (20.60) 67.22 (24.96) **

Muscle pain after minor exertion 72.74 (22.92) 56.90 (28.40) **
Next day soreness or fatigue after non-

strenuous, everyday activities 78.12 (18.02) 68.69 (22.59) **

Dead, heavy feeling after starting to 
exercise 81.25 (19.79) 69.36 (28.69) **

General Factor 80.61 (12.94) 73.83 (16.70) **
Post-exertional malaise 80.73 (13.42) 73.53 (19.60) *

Prolonged generalized fatigue or malaise 
following previously tolerable levels of 

exercise
88.02 (13.01) 80.35 (21.60) **

Post-exertional exhaustion that is 
immediate or delayed 81.60 (16.52) 75.13 (19.02) *

Symptoms worsen with exertion 84.55 (15.20) 77.99 (18.70) *
Substantial reduction in pre-illness activity 

level due to low threshold physical and 
mental fatigability

85.59 (18.49) 85.09 (17.88)

Fatigue/extreme tiredness 83.68 (13.21) 75.18 (18.13) **
Marked, rapid physical or cognitive 
fatigability in response to exertion 75.35 (22.40) 69.88 (22.24)

Exhaustion not relieved by rest 80.38 (18.27) 72.08 (23.08) *
Prolonged worsening of symptoms after 

physical activity 79.86 (16.05) 70.94 (22.58) **

Minimum exercise makes you physically 
tired 81.94 (17.03) 73.12 (22.97) **

Physically drained or sick after mild activity 76.04 (19.08) 69.17 (22.38) *
Mentally tired after the slightest effort 69.79 (20.31) 63.36 (24.86)

* p < .05, ** p <.01

 Table 3: Illness characteristics of patients with and without comorbid 
fi bromyalgia (n = 701).

Comorbid 
Fibromyalgia No Fibromyalgia

(n = 90) (n = 611)
% (N) % (N)

Onset *
Within 24 hours 16.7 (15) 20.4 (124)

Over 1 week 6.7 (6) 11.8 (72)
Over 1 month 6.7 (6) 12.3 (75)

Over 2-6 months 16.7 (15) 14.6 (89)
Over 7-12 months 11.1 (10) 6.2 (38)

Over 1-2 years 1.1 (1) 7.4 (45)
Longer than 2 years 24.4 (22) 15.0 (91)
Since childhood or 

adolescence 16.7    (15) 12.2 (74)

Course of illness *
Constantly getting worse 32.2 (29) 21.5 (132)

Constantly improving 0.0 (0) 1.5 (9)
Persisting 7.8 (7) 13.4 (82)

Relapsing & remitting 3.3 (3) 8.6 (53)
Fluctuating 56.7 (51) 55.0 (338)

Functional status
Bedridden/Walk around the 

house 41.6 (37) 37.3 (228)

Can do light housework 38.2 (34) 37.4 (229)
Able to work 20.2 (18) 25.3 (155)

PEM onset after activities
1 hour or less 26.7 (8) 22.3 (48)

2-3 hours 26.7 (8) 14.0 (30)
4-10 hours 3.3 (1) 15.8 (34)

11-13 hours 10.0 (3) 4.7 (10)
14-23 hours 13.3 (4) 12.1 (26)

More than 24 hours 20.0 (6) 31.2 (67)
* p < .05
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criteria may not generalize to patients with comorbid FM as they 

have shown to have a more severe illness impact than those without 

FM. Several studies have displayed the inconsistencies in symptom 

rates, prevalence, functioning, and treatment effi  cacy found in ME 

and CFS research [39-42]. Th ese inconsistencies may be explained 

by the inclusion criteria and the presence of comorbid illnesses, 

such as FM. Th us, it may be benefi cial to use a more homogenous 

patient population, without such comorbidities, in future research. 

Such a criteria would allow researchers to identify biomarkers and 

treatments specifi c to ME and CFS without a confounding variable 

like a comorbid illness. Alternatively, the research criteria could 

include the comorbid FM as a signifi cant amount of patients with 

ME and CFS also have FM. Similar to the fi rst possible solution, 

the results of studies utilizing such a criteria many not generalize to 

patients without comorbid FM since the illness burden is signifi cantly 

increased with the additional fatiguing illness.

Th is study has several limitations. Most notably, there was 

no independent verifi cation of the ME, CFS, or FM diagnoses. 

Additionally, as a result of the self-reported diagnoses, there was no 

set case defi nition for ME and CFS that participants were required 

to meet in order to be included in this study. Demographically, this 

population was mostly Caucasian, non-Hispanic females. However, 

community samples have shown more diversity in ethnic minorities 

and socioeconomic status than displayed in this study [43]. Finally, 

an international convenience sample was used in this study. Prior 

research by Zdunek, Jason, and Evans, et al. [44] has shown signifi cant 

diff erences in disability level and symptomology between samples 

from the United States and samples from the United Kingdom. Th e 

present sample was collected from various countries, but this could 

be advantageous as it may allow the fi ndings to be generalized across 

multiple settings and geographic locations. 

Th is study found that patients with comorbid FM experience 

PEM-related symptoms signifi cantly more frequently and severely 

than patients without FM in both PEM domains. Additionally, 

the additional fatiguing illness appears to signifi cantly increase the 

illness burden for patients with ME and CFS. Due to these signifi cant 

diff erences within the patient population, it may be benefi cial to 

consider the ramifi cations of including or excluding comorbid 

illnesses in the research setting. Future research should determine if 

comorbid illnesses, such as FM, should be exclusionary conditions 

in ME and CFS research by considering the possible limitations on 

generalizability for any potential fi ndings.
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