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Abstract 

Chronic fatigue syndrome (CFS) and Myalgic Encephalomyelitis (ME) are debilitating conditions found globally. Yet, most studies on these illnesses include patients from the United 
States (U.S) and the United Kingdom (U.K.). The current study compares impairment levels of 124 patients living in Japan with 210 patients from the U.S. All patients are from tertiary-
care settings that specialize in ME/CFS. The DePaul Symptom Questionnaire and Medical Outcomes Short-Form 36 were completed and used to assess the participants’ symptoms 
and functional abilities. The U.S. sample showed more impairment in neurocognitive, gastrointestinal and post-exertional malaise symptoms when compared to the Japanese sample. 
Japanese women demonstrated significantly worse impairment in physical, role-physical, and mental health functioning than Japanese men. Interestingly, Japanese women reported 
similar functional impairment levels to both men and women in the U.S., despite being less likely to receive disability benefits. These findings may be due to national differences in 
disability status and gender parity.
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INTRODUCTION
Chronic fatigue syndrome (CFS) and Myalgic 

Encephalomyelitis (ME) are debilitating conditions that include  
symptoms of neurocognitive difficulties, post-exertional malaise, 
and unrefreshing sleep. [1] Previous studies estimate that these 
illnesses’ prevalences are between 0.4% and 1%. [2, 3] Based 
upon the recommendation of one of this article’s reviewers, this 
article will refer to these conditions as ME/CFS. Notably, the 
majority of investigations on the prevalence and symptomology 
of ME/CFS originate from the United States (U.S.) and the United 
Kingdom (U.K.). [4] This consequently limits the understanding of 
the conditions to these countries. Nevertheless, a cross-national 
comparison study on ME/CFS between the U.S. and U.K. suggests 
that these illnesses may affect patients differently based on their 
country of residence. Zdunek et al. [5] found that patients with 
ME/CFS from the U.K reported working full time and endorsed 
significantly worse mental health functioning and role-emotional 
functioning, than the U.S. sample. Additionally, patients from the 
U.K. experienced more severe symptoms of pain, neurocognitive 
difficulties, and immune manifestations. [5] Different cultural 
perceptions about these illnesses and their legitimacy might have 
driven the discrepancies found between the U.S. and U.K.

Some research has also compared impairment of patients 
with ME/CFS from other Western countries. In a cross-national 
examination between the U.S. and Spain, those in Spain were 
less likely to be on disability, and reported worse impairment 
in physical, bodily pain, role-emotional, and mental health 

functioning. [6] The Spanish sample further demonstrated 
overall higher levels of symptomology. The complexity of the 
Spanish disability benefits system and healthcare policies may 
have contributed to these findings [6]. In the studies done by 
Zdunek et al. [5] and Bhatia et al. [6], findings suggested that 
country of residence influences these illnesses’ severity. More 
investigations between international samples can provide a 
better understanding of protective or harmful factors for patients 
with ME/CFS.

Studies on this illness in Asian populations, particularly 
Japan are scarce [4,7]. Kawakami et al. [8] conducted one of 
the first Japanese ME/CFS investigations and found a 1.5% CFS 
prevalence rate in a community sample. A follow-up study used 
physician reports to be more accurate and identified a 1% CFS 
prevalence rate in Japan. [7] A meta-analysis also confirmed that 
the rates found in Japan are comparable to those found in the 
U.S. and U.K. [4] Despite this similarity, the impact and severity 
of these illnesses among Japanese patients remains relatively 
unknown, specifically compared to U.S. patients.

The existing ME/CFS research from Japan suggests that 
patients face specific societal challenges resulting from their 
conditions. Japanese medical professionals are often reluctant 
to diagnose this condition, and patients indicated they were 
frustrated with the healthcare system. [9,10] Researchers 
also found that patients feel isolated and misunderstood by 
their employers, coworkers, and social circles. [9, 10] A lack of 
social support can correlate with significant fatigue and worse 
impairment in mental health and physical functionality in ME/
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CFS [11,12]. Japanese patients may be at risk of experiencing these 
outcomes. Furthermore, those with ME/CFS are excluded from 
disability benefits in Japan [13, 14], creating financial difficulties 
for Japanese citizens with these conditions. When the Japanese 
Ministry for Health, Labor, and Welfare commissioned a national 
survey for patients with ME/CFS, 70% of respondents reported 
they were unable to perform housework and relied on family 
assistance for daily living needs [13]. By excluding these illnesses 
from disability status, patients’ families also assume medical costs 
and other financial responsibilities [13]. Respondents indicated 
that financial hardships and medical expenses are a substantial 
source of stress and exacerbate symptoms [13]. By examining 
ME/CFS manifestations in Japanese populations, healthcare and 
policy practices can better support those experiencing these 
conditions.

Comparing illness profiles between two countries can provide 
insights on protective and harmful factors to patients with ME/
CFS. The current study assesses differences in impairment and 
symptomatology between tertiary-care patients from Japan and 
the U.S. The current study hypothesizes that the lack of being able 
to access disability status for those with ME/CFS from Japan in 
comparison to those with ME/CFS from the U.S. results in more 
functional impairment and symptoms. 

METHODS

Participants

SolveCFS Biobank: The Chronic Fatigue and Immune 
Dysfunction Syndrome (CFIDS) Association of America shared 
data from the SolveCFS BioBank [15] with the DePaul University 
Research Team. The SolveCFS BioBank gathered clinical 
information on a cohort of English-speaking individuals over 18 
years old; a licensed physician specializing in ME/CFS diagnosed 
patients using the Fukuda et al. case definition. [16] Participants 
with a BMI over 40 were excluded from the analysis. A total of 
25 participants who had incomplete data were excluded in the 
analysis. The individuals within the sample lived in the U.S. at the 
time of the data collection.

A total of 210 participants from the U.S. were included in the 
present study. The average age of the sample was 49.97 (SD = 
12.46). 76.2% of the sample identified as female and 98.1% were 
White; 52.4% indicated they were married and over half of the 
sample (65.2%) was on disability. The education level of the 
patients was high: 87.6% of the sample had at least some college 
education or graduate degree. 6.2% of the sample  reported that 
they were homemakers. 

Japanese Sample: Japanese participants were recruited 
from the ME Japan association [14], and associated physician 
clinics specializing in ME/CFS. A total of 136 participants were 
recruited. Diagnostic criteria were not applied due to previously 
mentioned issues with obtaining a diagnosis for these conditions 
in Japan. Thus, the sample is based on self-report measures and 
could be classified as patients with profound fatigue. Of the 136 
patients, 6 were excluded due to incomplete data. An additional 
2 participants were excluded due to being younger than 18 years 
old. Participants with a BMI over 40 were excluded from the 
analyses. The final sample includes 124 Japanese participants 

who were treated and recruited in a tertiary setting for chronic 
fatigue and associated symptoms with ME/CFS. 

The mean age of the Japanese sample was 46.3 (SD = 13.3) years, 
and over half the sample was female (59.6%). There was no racial 
information available for this sample, but as the questionnaires 
were filled out in Japanese, we assume most respondents were 
Japanese. 48.4% report they were separated from their partners, 
while 33.9% reported being single. The majority of the sample 
(88.7%) had at least some college education or professional 
degrees. Additionally, 19.2% of the Japanese sample reported 
being homemakers. Less than a quarter of the sample (22.6%) 
reported being on disability while 21.8% report that they were 
currently working, and 17.7% indicated they were unemployed 
and looking for work. 

Instruments

DePaul Symptom Questionnaire (DSQ): The DePaul 
Symptom Questionnaire (DSQ) is a self-report instrument used 
to assess ME/CFS symptomatology. The instrument includes 
54-items covering the span of several ME/CFS symptom domains: 
fatigue, post-exertional malaise, sleep, pain, neurocognitive, 
autonomic, neuroendocrine, and immune. [17] Participants 
were asked to rate the frequency and severity of each symptom 
over the past six months on a five-point Likert scale. For each 
symptom, a composite score was generated by multiplying the 
frequency and severity symptom scores by 25 and averaging 
the sum, resulting in a 100-point scale. Higher scores indicated 
a higher level of symptomatology and severity of symptoms. 
The DSQ has been found to have good test-retest reliability as a 
standardized method to identify individuals with ME/CFS  [18].

36-Item Short-Form Health Survey: The SF-36 is a short 
form self-report measure on functional status related to health. 
[19] The SF-36 assesses functioning on eight subscales domains: 
physical functioning, role physical, bodily pain, general health, 
social functioning, vitality, role emotional, and mental health. 
Scores range from a 0–100 scale, where a higher score indicates 
better functioning. The measure has good discriminant validity as 
a measure of mental health and physical functioning, and is both 
psychometrically and clinically valid in English and Japanese [19-
22].

RESULTS
Table 1 provides the demographic differences between the 

samples. Gender was significantly different between the samples, 
as women constituted a larger proportion of the U.S. sample 
(76.2%) than the Japanese sample (59.6%).  There was also a 
significant difference of age between the two samples, with the 
U.S. sample being significantly older than the Japanese sample. 
Additionally, a greater portion of the U.S. sample (65.2%) was 
on disability compared to the Japanese sample (22.6%). Age was 
used as a covariate in the subsequent analysis. We did not control 
for gender and disability status but instead these two variables 
were used as fixed effects. This is because both variables are 
dichotomous  in nature, and previous studies have highlighted 
that both gender and disability separately affect health outcomes, 
but their interactions were not examined. [23,24] In addition, 
our hypotheses involved both gender status and disability status, 
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thus our study explored the relationship of both variables in our 
analyses.

As indicated in (Table 2), the U.S. sample reported 
significantly higher symptomology for post-exertional malaise, 
neurocognitive, and gastro-intestinal domains than the sample 
from Japan. Within the post-exertional malaise domain, the U.S. 
sample had significantly more problems with the item “dead, 
heavy feeling”. Within the neurocognitive domain, the U.S. sample 
had significantly worse scores among 8 items such as “difficulty 
remembering things” and “difficulty expressing thoughts”.  
Finally, within the gastro-intestinal domain, the U.S. sample 
had significantly worse scores for “irritable bowel disease” and 
“feeling nausea”.

As indicated in (Table 3), there was a significant difference 
between the countries in the SF-36 subscales for Physical 
functioning, Role-Physical functioning, and Mental Health 
functioning. The U.S. sample had lower physical functioning 

Table 1: Demographic Comparisons.

Japan (N=124) U.S.  (N=210) Sig.

M (SD) M (SD)

Age 46.28 (13.31) 49.97 (12.46) *

Gender % (n) % (n)

Female 59.6 (74) 76.2 (160) **

Male 40.4 (50) 23.8 (50)

Disability Status

On disability 22.6 (32) 65.2 (137) ***

Not on disability 77.4 (92) 34.8 (73)

Education Level

 High School/GED 9.8 (12) 12.0 (25)

Some college 23.0 (28) 20.1 (42)
College degree or 
higher 67.2 (82) 67.9 (142)

Table 2: DSQ Scores Compared Between Japan and U.S. Samples.
 Japan
 n=124
M (SD) 

 U.S.
 n =210
M (SD) 

ηp
2 Sig

Fatigue/ Extreme tiredness 76.2 (22.5) 79.9 (16.9) .011
Post-Exertional Malaise 63.9 (24.8) 68.6 (21.7) .012 *
Dead, heavy feeling 56.4 (35.3) 70.3 (26.6) .053 ***
Next day soreness 69.8 (28.2) 69.3 (26.7) .000
Mentally tired after the slightest effort 55.8 (29.5) 58.7 (27.9) .002
Minimum exercise makes you physically tired 69.1 (27.5) 74.3 (24.2) .013
Physically drained or sick after mild activity 68.8 (27.5) 70.3 (26.4) .002
Neurocognitive 48.4 (28.4) 58.5 (23.0) .036 ***
Muscle twitches 20.9 (23.7) 31.1 (25.4) .039 ***
Sensitivity to noise 34.2 (33.3) 58.5 (29.9) .125 ***
Sensitivity to bright lights 46.8 (32.0) 56.3 (29.6) .022 **
Difficulty remembering things 44.8 (33.9) 66.4 (25.5) .112 ***
Difficulty paying attention 63.1 (33.2) 56.3 (25.7) .012
Difficulty expressing thoughts 47.3 (33.4) 62.3 (25.9) .056 ***
Difficulty understanding things 39.4 (32.8) 48.8 (28.0) .023 **
Unable to focus vision and/or attention 50.8 (34.0) 60.6 (29.2) .025 **
Absent mindedness 44.7 (32.2) 59.2 (28.9) .048 ***
Loss of depth perception 16.9 (27.2) 23.1 (29.6) .011
Sleep 59.4 (24.5) 58.8 (19.4) .000
Unrefreshed waking up  69.7 (25.3) 79.1 (21.4) .044 ***
Difficulty falling asleep 66.2 (49.3) 58.6 (31.0) .009
Difficulty staying asleep 56.9 (30.0) 54.1 (30.5) .003
Waking up early in the morning  (e.g. 3am) 44.5 (32.7) 45.2 (32.7) .000
Sleeping all day & staying awake all night 19.4 (27.9) 16.8 (26.5) .000
Need to nap daily 59.7 (31.9) 56.5 (33.0) .002
Gastro-Intestinal 32.9 (26.4) 40.1 (26.3) .020 **
Bladder problems 25.2 (32.7) 30.6 (33.8) .005
Irritable bowel issues 30.5 (34.6) 42.9 (33.8) .033 **
Feeling nausea 24.6 (26.9) 32.9 (26.9) .032 **
Orthostatic Intolerance 33.2 (22.7) 32.6 (20.1) .000
Feeling unsteady on feet 39.1 (30.9) 37.5 (26.4) .000
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Shortness of breath 39.9 (31.9) 36.4 (29.1) .000
Dizziness or fainting 36.2 (30.2) 36.0 (28.1) .000
Irregular heartbeats 26.2 (26.9) 27.5 (25.2) .001
Neuroendocrine 36.7 (25.3) 34.3 (23.6) .001
Losing or gaining weight without effort 29.8 (31.8) 35.7 (35.6) .008
Poor appetite 31.0 (30.3) 21.1 (23.6) .029 ***
Sweating hands 18.2 (23.7) 9.6 (20.4) .027 ***
Night sweats 26.2 (24.9) 32.9 (31.1) .013 *
Cold Limbs 56.6 (32.6) 41.9 (31.9) .045 ***
Feeling chills or shivers 33.1 (29.7) 30.1 (27.8) .001
Feeling hot or cold for no reason 36.5 (32.1) 43.2 (30.8) .013
Feeling of having a low temperature 20.9 (30.4) 22.3 (27.1) .001
Feeling of having a high temperature 32.5 (30.6) 28.5 (28.9) .003
Alcohol intolerance 30.5 (35.9) 34.9 (37.7) .004
Immune 36.5 (24.9) 35.5 (20.3) .000
Flu-like symptoms 27.4 (30.1) 47.3 (30.8) .097 ***
Sore throat 41.4 (30.8) 35.7 (24.9) .007
Fever 39.0 (30.4) 16.3 (22.7) .142 ***
Tender lymph nodes 38.1 (32.3) 41.7 (28.6) .005
Smells, foods, meds, or chemicals make you sick 30.7 (33.8) 46.0 (35.7) .044
Pain 56.8 (31.6) 49.7 (28.3) .002
Pain or aching muscles 62.1 (33.0) 63.3 (28.1) .000
Pain or aching joints 51.5 (35.7) 56.1 (32.6) .004
Bloating 32.2 (32.6) 38.6 (29.4) .000
Eye pain 32.9 (30.5) 25.6 (28.1) .013 *
Stomach pain 36.0 (28.9) 38.2 (30.8) .003
Chest pain 25.3 (27.6) 25.5 (25.9) .000
Headaches 48.9 (31.0) 48.5 (26.3) .001

Table 3: SF-36 Score Comparisons between the U.S. & Japanese Samples.
Japan (n =123)

M (SD) 
U.S. (n =210)

M (SD) ηp
2 Sig.

Physical Functioning 45.2 (27.6) 38.2 (23.8) .017 *

Role Physical 16.5 (33.3) 3.6 (12.9) .071 ***

Bodily Pain 44.3 (26.8) 46.7 (24.3) .002

General Health Functioning 26.3 (14.5) 26.1 (17.4) .000

Social Functioning 29.1 (28.8) 30.0 (26.2) .000

Mental Health Functioning 57.3 (22.6) 67.0 (18.9) .050 ***

Role-Emotional 64.0 (43.9) 70.0 (42.2) .005

Vitality 18.6 (18.0) 15.4 (14.7) .009

and role-physical functioning scores, and higher mental health 
functioning scores than the Japanese sample. 

Due to the discrepancies in gender and disability status among 
patients with ME and CFS, further investigation on these factors 
were explored between the two countries. As symptomatology 
was more equivalent between countries than functioning, we 
examined the impact of our fixed effects (country, gender, 
disability) on physical functioning, role physical functioning, and 
mental health. Age was included as a covariate due to significant 
differences between the two sample populations. 

Role-Physical Functioning

There was a significant three-way interaction effect 
among country, gender, and disability status for Role-Physical 
functioning, F (1,309) = 4.59, p < .05, d = 0.25. As indicated on 
Figure 1a, among those on disability, individuals from the U.S. 
had worse scores than those from Japan. In addition, also on 
this figure, and Japanese women had significantly higher scores 
than Japanese men, and both men and women from the U.S. A 
different set of relations is evident in Figure 1b, that depicts those 
who were not on disability. For males, those from the U.S. had 
significantly lower scores than those from Japan.
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Physical Functioning

There was a significant main effect of gender on physical 
functioning F(1,309) = 5.32, p < .05, d = 0.26, with women 
reporting worse physical functioning scores than men.  As 
expected, those on disability reported worse physical functioning 
scores than participants not on disability. 

Mental Health Functioning

There was a significant three-way interaction effect 
among country, gender, and disability status for Mental Health 
functioning, F(1,309) = 9.024, p < .01, d = .35 (see Figures 2a,b). 
There was also an interaction effect of country and disability 
status F (1,309) = 4.22, p < .05, d = .24. For those on disability, 
Japanese men had significantly lower mental health scores than 
U.S. men and from both women in the U.S. and Japan. Finally, for 
those not on disabilities, Japanese women scored significantly 
lower than U.S. women. However, for those not on disability, 
scores for men in the US were not significantly different from 
scores of men in Japan, but had significantly lower scores than 
women in the U.S. 

DISCUSSION
The present study compared a U.S. patient sample diagnosed 

with ME/CFS using the Fukuda et al. [16] criteria with a 

Japanese patient sample with chronic fatigue (of which most 
patients were presumed to have ME/CFS). Our study suggests 
that patients from the U.S. were more severely impaired in the 
domains of post-exertional malaise, neurocognitive symptoms, 
and gastrointestinal symptoms. Patients from both the U.S. 
and Japan experienced comparably severe sleep difficulties, 
orthostatic intolerance, and problems within neuroendocrine 
and immune symptom domains. Among the patients who were 
not on disability, Japanese patients evidenced higher functioning 
in the role physical area than any other group. For physical 
functioning, women in both the U.S and Japan samples evidenced 
worse functioning than men. In the mental health subscale, 
Japanese men who were on disability had the worse functioning. 
These are somewhat complicated findings, yet, they suggest that 
gender, disability, and country of residence are essential factors 
in ME/CFS. Japanese disability and welfare policies, in addition to 
cultural gender roles, could explain the differences between the 
two countries.

Previous cross-national comparisons between patients with 
ME/CFS have found that those in the U.K. [5] and Spain [6] had 
worse functioning than samples from the U.S. In the current 
study, Japanese patients reported overall better symptomology 
and functioning, compared to the U.S. sample. This discrepancy 

Figure 1a Role Physical Functioning Between Patients on Disability in 
the U.S. and Japan Samples. 

Figure 1b Role Physical Functioning Between Patients Not on 
Disability in the U.S. and Japan Samples. 

Figure 2a Mental Health Functioning Among Patients on Disability 
Between the U.S. and Japan Samples. 

Figure 2b Mental Health Functioning Among Patients Not on 
Disability Between the U.S. and Japan Samples. 
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may reflect the cultural differences between the two countries. 
Japanese culture tends to be more collectivistic and family-
oriented, whereas Western cultures tend to be individualistic 
and value personal autonomy. [25, 26] As such, in collectivist 
cultures, secondary control coping mechanisms (i.e., changing 
the individual’s feelings and thoughts to adjust to the objective 
environment) are more emphasized. [27, 28] While in 
individualistic cultures, primary control coping (i.e., changing 
the existing environment to fit the individual’s need) is more 
prevalent. [27, 28] The discrepancies between the Japanese 
and U.S. responses may indicate that a collectivistic culture may 
serve as a protective factor for patients. Thus, this may reduce 
symptomology and functional limitations, despite the lack of 
accessibility for disability benefits. 

The differences may also relate with the countries’ differences 
in accessibility to disability benefits. Japanese patients were less 
likely to be on disability, which corresponds with ME/CFS not 
qualifying citizens for disability benefits in Japan. Moreover, 
this is consistent with the finding that only 2% to 5% of Japan’s 
population are on disability, [29,30] which is lower than the 
percentage of those on disability in the U.S. Individuals with 
ME/CFS in Japan may be more likely to be unemployed; other 
individuals presumably may need to work at a reduced capacity. 
Our data indicated that nearly 18% of the Japanese sample are 
unemployed and/or are looking for work, and nearly 19% are 
also housekeeping. A review done by Taylor and Kielhofner 
[31] highlighted the difficulties of maintaining employment for 
individuals with ME/CFS; patients’ symptomology and reduced 
limited capacity often create difficulties in the workplace. The 
current study’s Japanese patients may be experiencing similar 
barriers.

The current findings also illustrate gender as an operative 
factor for Japanese patients. Japanese women who are not on 
disability status have worse mental health functioning than both 
women who are on disability and those who are not on disability 
from the U.S. This suggests that Japanese women in Japan who are 
unable to receive disability and cannot work internalize feelings 
of being a burden to their families. Most individuals with ME/CFS 
in Japan depend on family assistance in their daily activities and 
financial situation. [13] This may lead to feelings of inadequacy or 
stresses over financial hardship. Working beyond one’s capacity 
may further effect the severity of the illness. Other difficulties that 
could contribute to poor mental health functioning include the 
lack of medical specialists in Japan, isolation due to the inability 
to participate in social activities, and the lack of understanding 
about the disease from health providers, coworkers, friends, and 
family members. [13] Moreover, those with ME/CFS in Japan are 
less likely to be receiving support from the health care system 
due to the illness stigma [9,10].

 Overall, women from both countries evidenced the lowest 
physical functioning. Disability status, however, had an interesting 
role in the illness profile for ME/CFS. Among those who are on 
disability, Japanese women had the highest functioning in the 
role-physical assessment. For Japanese men, those who were 
not on disability experienced the highest levels of role physical 
functioning, but those who were on disability experienced the 
lowest mental health functioning. These findings suggest that 

Japanese men not on disability have better role functioning, but 
once on disability, their mental health seems to be negatively 
impacted. This could reflect on social roles for Japanese men, 
where the ability to work is important to this culture. The 
findings also indicate that Japanese women have higher mental 
health scores than their male counterparts, but have lower role 
physical functioning when not on disability. This may be a result 
of Japanese women having to balance employment and domestic 
responsibilities. 

It is important to consider the current study’s limitations. First, 
the SolveCFS Biobank required a physician diagnosis whereas the 
sample from Japan did not, thus there are important differences 
in selection criteria for the two countries. Moreover, ME/CFS 
is eligible for disability in the U.S., but not in Japan. Therefore, 
disability benefits were more accessible to the participants in the 
SolveCFS Biobank sample. The two samples also originate from 
tertiary care settings, thus the scope of the findings are specific 
to those who have resources to seek healthcare and treatment. 
In addition, this study is limited by the lack of biomarkers for 
evaluating the illness, and therefore, the ultimate diagnosis is 
usually based on individual physicians, with different criteria 
based on disparate criteria. Future studies should aim to recruit 
more homogenous samples from the U.S. and Japan. A stronger 
comparison of this illness among the two countries may include 
patients from both community and tertiary care settings; utilize 
a singular case definition and diagnosis criterion for participants; 
and comparable demographics between the samples. 

The current study suggests Japanese women experience ME/
CFS in different ways than their male counterparts, but to fully 
understanding these differences requires more research. Lastly, 
the illness and economic burden of ME/CFS in Japan is likely 
harmful on this vulnerable community. Their conditions are 
ineligible for disability benefits and the stress and hardship of 
employment among Japanese individuals with ME/CFS is evident. 
There is a need for the Japanese Ministry for Health, Labor, and 
Welfare to reevaluate its disability policy and consider making 
ME/CFS eligible for disability benefits among Japanese citizens.
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