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Abstract.

BACKGROUND: Clinical observations have indicated that hours of upright activity (HUA) reported by Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) patients correlated with orthostatic symptoms and impaired phys-
ical function. This study examined the relationship between HUA and orthostatic intolerance (OI).

METHODS: Twenty-five female ME/CFS subjects and 25 age and race matched female healthy controls (HCs) were enrolled.
Subjects reported HUA (defined as hours per day spent with feet on the floor) and completed questionnaires to assess the
impact of OI on daily activities and symptoms. ME/CFS patients were categorized into those with <5 HUA and >5 HUA
and analyzed by employment status. Data analysis used one-way ANOVA.

RESULTS: ME/CEFS patients had fewer HUA, worse symptoms and greater interference with daily activities due to OI than
HCs. The <5 HUA ME/CFS subjects had more severe OI related symptoms than >5 HUA ME/CFS subjects even though
Ol interfered with daily activities similarly. Only 33% of ME/CFS subjects were employed and all were >5 HUA ME/CFS
subjects with an average HUA of 8.

CONCLUSIONS: ME/CEFS subjects experienced more frequent and severe Ol symptoms, higher interference with daily
activities, and reduced ability to work than HCs. Reported HUA and assessment of OI using standardized instruments may
be useful clinical tools for physicians in the diagnosis, treatment and management of ME/CFS patients.
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1. Introduction care, as part of the differential diagnosis of ME/CFS
it is critical to describe the severity and impact of
fatigue on physical function. The fatigue observed
in ME/CFS patients is typically more severe, more
devastating and of longer duration than the fatigue
level observed in other disorders characterized by

fatigue. There is sufficient evidence that ME/CFS,

Myalgic Encephalomyelitis/Chronic Fatigue Syn-
drome (ME/CFS) affects as many as 2.5 million
people in the United States. ME/CFS is a debilitat-
ing disease with a significant unmet medical need that
creates enormous burdens for patients, caregivers, the

healthcare system and society [1]. Because fatigue
is one of the most common complaints in primary
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where by the definition of fatigue persists for more
than 6 months, is a serious illness that results in
significant degradation or destruction of the abil-
ity to retain pre-illness levels of daily functioning
(occupation, education, personal and social activity)
[1]. The fatigue of ME/CEFS is described by patients
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as “exhaustion, weakness, a lack of energy, feeling
drained, an inability to stand for even a few minutes,
an inability to walk even a few blocks without exhaus-
tion, and an inability to sustain an activity for any
significant length of time” [2]. This type of fatigue
can make it hard to sustain even minor daily activities
such as changing clothes, toileting or even speak-
ing [2]. Therefore, not only the severity of fatigue
as a symptom, but also the impact of fatigue on func-
tion should be assessed when making a diagnosis of
ME/CEFS.

Orthostatic stress worsens fatigue and cognitive
function in many patients with ME/CFS [3, 4].
Orthostatic intolerance (OI) is defined as the develop-
ment of symptoms upon assuming and maintaining
upright postures that are alleviated by recumbency
[5, 6]. “Symptoms of orthostatic intolerance are
those caused primarily by 1) cerebral under-perfusion
(such as lightheadedness, near-syncope or syncope,
impaired concentration, headaches, and dimming or
blurring of vision), or 2) sympathetic nervous sys-
tem activation (such as forceful beating of the heart,
palpitations, tremulousness, and chest pain), and 3)
other common signs and symptoms of orthostatic
intolerance such as fatigue, a feeling of weakness,
intolerance to low-impact exercise, nausea, abdomi-
nal pain, facial pallor, nervousness, and shortness of
breath.” [6]. Symptoms of Ol are exacerbated by pro-
longed periods of upright posture and various daily
experiences such as exercise, warm environments or
large meals. Circumstances in daily life that can easily
exacerbate Ol include standing in line, grocery shop-
ping, hot weather, overheated rooms, hot showers or
baths and even sitting to eat a meal.

Clinicians should document patients’ symptoms
and function in order to determine the impact of
illness on the performance of daily activities and
occupational responsibilities. A medical record that
documents impaired function caused by ME/CFS is
crucial for patients who need to claim Social Secu-
rity Disability. A major barrier to disability support
relates to the absence of ME/CFS in the Social Secu-
rity List of Impairments, although there is a Social
Security Regulation (SSR-14-1) that explains how
impairments of ME/CFS constitute a determinable
condition [7]. Regardless of disability status, the abil-
ity to measure impaired function is an important
aspect of diagnosis, treatment, and assessment of
treatment outcomes [7].

Our clinical experience with over 1,000 ME/CFS
patients has indicated that their disease severity can
be gauged by hours of upright activity which we

define as time with feet on the floor over a 24-hour
period. Severely ill ME/CFS patients reported O to 4
hours with their feet on the floor while moderately ill
patients reported having their feet on the floor for 5
to 8 hours. This observation led us to explore which
ME/CFS symptoms were associated with an upright
activity. In this study, subjects were asked to report
hours of upright activity (HUA) by estimating the
hours per day spent in the following 4 positions over
the past week: 1) hours upright (standing, walking,
running), 2) hours sitting with feet on the floor, 3)
hours reclining or sitting with feet elevated and, 4)
hours lying down (includes sleeping). We also used
a standardized orthostatic questionnaire to evaluate
how being in upright positions affected daily activ-
ities and the severity of symptoms. We found that
both assessment tools can be easily administered and
are effective at documenting the impact of orthostatic
intolerance on symptom severity and daily activities
in ME/CFS patients.

2. Methods
2.1. Study subjects

This study was reviewed and approved by the
Western Institutional Review Board (WIRB) protocol
number 20170248. Participants were referred directly
to the Bateman Horne Center (BHC) research depart-
ment, or voluntarily presented from the BHC clinic
(Salt Lake City, UT) between April 2017 and August
2017. Enrolled ME/CFS subjects were required to
fulfill the International Chronic Fatigue Syndrome
Study Group research criteria [8], the Canadian Clin-
ical Criteria [9], and the IOM clinical diagnostic
criteria [1]. A visit to BHC was required for clinical
evaluation to ensure all subjects satisfied the inclusion
and exclusion criteria. Therefore, homebound and
bedbound ME/CFS subjects are not represented. A
total of 25 women with ME/CFS and a range of mod-
erate to severe physical and cognitive impairment
were recruited to the study. In addition, 25 female
healthy controls (HCs) were recruited from the Utah
area using advertisements posted on social media, the
Bateman Horne Center webpage or by phone con-
tact with a volunteer pool from previous studies. HCs
were matched with ME/CFS cases by age (£S5 years)
and ethnicity. The age range of ME/CFS and HCs
was 18-65 years at the time of informed consent.
Exclusion criteria for ME/CFS subjects included the
presence of any active confounding diseases or events
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that explain most of the major symptoms of fatigue
or place the subject at risk, based on the professional
opinion of the attending physician and principal
investigator. Examples are listed below:

e Organ failure (ex. Cirrhosis, cardiac failure, or
chronic renal failure)

e Chronic infectious disease (ex. tuberculosis,
chronic hepatitis, HIV, Lyme disease)

e Rheumatic and chronic inflammatory disease
(ex. inflammatory bowel disease, rheumatoid
arthritis, or chronic pancreatitis)

e Major neurological disease (ex. multiple scle-
rosis, stroke, traumatic brain injury, epilepsy or
untreated B12 deficiency)

e Untreated or severe primary sleep disorder

e Major surgery within 6 months or minor surgery
within 3 months before enrollment

e Major infection within 3 months before enroll-
ment

e Myocardial infarction or heart failure 5 years or
less before enrollment

e Morbidity obesity (BMI>40)

e Pregnancy, less than 3 months postpartum, or
breast feeding

e Severe psychiatric illness (ex. bipolar 1 disorder,
schizophrenia, anorexia nervosa)

Exclusion criteria for HCs required that subjects
not meet the clinical criteria for ME/CFS nor have
a prior diagnosis or history of ME/CFS. HCs also
met the same exclusion criteria as ME/CFS subjects,
based on the professional opinion of the attending
physician and principal investigator.

2.2. Hours of upright activity (HUA)

HUA is defined as the amount of time spent with
feet on the floor over a 24-hour period, including
seated with feet on floor and standing, walking or
running. Non-upright activity is defined as reclining
or sitting with feet elevated and lying down (including
sleeping time).

2.3. Orthostatic Intolerance Questionnaire

(01Q)

To measure OI we used the Orthostatic Hypoten-
sion Questionnaire (OHQ) [10], and because
ME/CES patients do not frequently have formally
defined orthostatic hypotension as the present-
ing sign, we changed the text from “orthostatic
hypotension” to “orthostatic intolerance” when we

administered the questionnaire. For this reason,
the OHQ is referred to as the OIQ (Orthostatic
Intolerance Questionnaire) for this study. This ques-
tionnaire was developed with two subscales: the
six-item Orthostatic Hypotension Symptom Assess-
ment scale and four-item Orthostatic Hypotension
Daily Activity Scale again replacing hypotension
with intolerance yielding subscale acronyms of OISA
and OIDAS, respectively. Each subscale is scored
on a 0-10 scale, with higher scores reflecting more
severe symptoms compared to few/no symptoms at
lower scores. The OISA has a total possible score of
40 and the OIDAS a total possible score of 60. Added
together they constitute the OIQ with a total possible
score of 100. OISA measures 6 orthostatic intolerance
symptoms that occur from being upright, includ-
ing; 1) dizziness, lightheadedness, feeling faint, or
feeling like you might blackout, 2) problems with
vision (blurring, seeing spots, tunnel vision, etc.), 3)
weakness, 4) fatigue, 5) trouble concentrating, and
6) head-neck discomfort. Subjects are asked to rate
each item by checking the number on a 0 to 10 scale
(None 0 — Worst Possible 10) that best represents how
much the symptom has been experienced from being
upright, on average, over the past week. OIDAS mea-
sures the impact of orthostatic intolerance on daily
activity using 4 items; 1) standing a short time, 2)
standing a long time, 3) walking a short time, and 4)
walking a long time. Subjects are asked to rate each
item by checking the number on a0 to 10 scale (0 is no
interference to 10 being complete interference) that
best represents how much the symptoms of upright
posture have interfered with activity, on average, over
the past week. If the subjects cannot do the activity
for reasons other than being upright, they are asked
to check the box “Cannot do for other reasons”.

2.4. Statistical analyses

Data analyses used STATA (IC 15.0 for windows
64-bit) statistical software. We compared demo-
graphic characteristics between the groups using
descriptive statistics. Clinical validity was evaluated
using known-groups methods to determine whether
the OISA, OIDAS and OIQ-Composite scores were
systematically related to illness severity. ME/CFS
subjects were categorized into two groups according
to their reported HUA over a 24-hour period, <5 HUA
and >5 HUA and employment status. Mean total
OISA and OIDAS, means of the OISA and OIDAS
components and mean OIQ-Composite scores were
compared using ANOVA.
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3. Results

The characteristics of subjects are shown in
Table 1. The demographics and baseline vitals of the
ME/CFS subjects were similar to HCs. The majority
of subjects were Caucasian (HC 92% and ME/CFS
96%, p=0.54). The average HUA was 6.2 hours
(95% CI+£1.09) in ME/CFS and 13.36 hours (95%
CI£0.57) in HCs. The average duration of illness in
ME/CFES was 14.67 years (95% CI+4.21). Among
HUA subgroups (Table 2), the duration of illness
in ME/CFES subjects with >5 HUA was 13.4 years
(95% CI£+2.57)and 17.8 years (95% CI & 7.07) with
<5 HUA (p=0.41). The employment rate was 76%
in HCs and 32% in ME/CFS, p=0.001. Further-
more, none of the <5 HUA ME/CFS subjects were
employed compared to 44% of the >5 HUA ME/CFS
subjects (p =0.03).

Orthostatic intolerance had a profound effect on
all daily activities for ME/CFS subjects. All 6 upright
activity items of the OIDAS were significantly differ-
ent (p <0.0001) between ME/CFS and HCs (Table 3).
Interestingly, there were no differences in OIDAS
scores between <5 HUA and >5 HUA ME/CFEFS

groups with both experiencing similar levels of inter-
ference in daily upright activities involving standing
or walking. There were significant differences in
the types of OI symptoms experienced by the <5
and >5 HUA ME/CFS subjects (Table 4). Specifi-
cally, <5 HUA ME/CFS subjects had more problems
with vision (p =0.04), more weakness (p =0.04) and
more trouble concentrating (p=0.04) compared to
>5 HUA ME/CFS subjects. There were no signifi-
cantdifferences in dizziness, lightheadedness, feeling
faint, or blackout, fatigue and head/neck discomfort.
OIQ is the combined score of OIDAS (possible
60) and OISA (possible 40) to equal a total score of
possible 100. Total OIDAS and OIS A scores between
HCs and ME/CFS showed clear differences (Table 5);
OIDAS: HC 5.08, MECFS 25.32, p<0.001; OISA:
HC 6.72, MECFS 33.88, p<0.001). The total OIQ
scores were significantly different between <5 HUA
and >5 HUA groups with the <5 HUA ME/CFS sub-
jects having higher (worse) OIQ scores (p =0.04).
Table 6 compares the study subjects based on OIQ
scores and employment status. ME/CFS subjects
that were employed had on average 8.62 HUA
while ME/CFS subjects who were not working

Characteristics of subjects

HC Total ME/CEFS Total P-Value
Demographics [£CI] 25
Age 37.76[£5.95] 40.92[£5.1] 0.43
Race (%)
White 96.0 0.56
Other 4.0 0.56
HUA (Hour) 13.36[£0.57] 6.2[£1.09] <0.001
Duration of illness (Year) 14.67[+4.21] -
Employment (%) (n) 76(n=19) 32(n=8) <0.001
Baseline vital (Supine position)
SBP 119.04 [£5.93] 117.44 [£5.21] 0.69
DBP 78.32[£3.08] 76.88 [£2.59] 0.49
HR 66.12 [£4.12] 68.75 [+4.44] 0.4
Characteristics of ME/CFS subjects based on HUA
<5 HUA >5 HUA P-Value
Demographics [£CI] 18
Age 47.14[£5.45] 38.5[+4.78] 0.14
Race (%)

White 94.44 0.54
Other 5.6 0.54
HUA (Hours) 2.86[£0.37] 7.5[£0.83] <0.0001

Duration of illness (Year) 17.83 [£7.07] 13.4[£2.57] 0.41
Employment (%) 0(n=0) 44.44(n=28) 0.03

Baseline vital (Supine position)
SBP 112.29[+£3.85] 119.4[£5.55] 0.23
DBP 78.14[£1.66] 76.39 [£2.89] 0.56
HR 69.53 [+4.33] 66.86[+4.81] 0.61
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Table 3
Mean scores [+CI] for Orthostatic Intolerance Daily Activity Scale (OIDAS)

HCs MECFS P-value ME/CFS <5 HUA ME/CFS > 5 HUA P-Value

n 25 25 7 18

Standing a short time 1[20] 4.28 [+0.78] <0.0001 4.57 [+0.83] 4.17 [£0.31] 0.66
Standing a long time 1.72[£0.92] 8.2[1+0.77] <0.0001 9 [£0.83] 7.89 [£0.5] 0.21
Walking a short time 1[£0] 4.32[40.74] <0.0001 4.29 [+0.48] 4.33 [+0.83] 0.96
Walking a long time 1.36[£0.48] 8.52[£0.9] <0.0001 9.57 [£0.61] 8.11 [£0.96] 0.16
Average scores of items 1.27[£0.29] 6.33[£0.67] <0.0001 6.13 [£0.72] 6.86 [+0.48] 0.35
Average scores of total OIDAS 5.08[£1.19] 25.32[£2.69] <0.0001 27.43 [£1.94] 24.5 [£2.92] 0.35

Table 4
Mean scores [+CI] for Orthostatic Intolerance Symptom Assessment (OISA)
HCs MECFS P-value ME/CFS<5HUA ME/CFS >5HUA P-Value

n 25 25 7 18

1) Dizziness, lightheadedness, feeling 1.16 [£0.21] 5.8 [£0.94] <0.0001 7.14 [£0.76] 5.28 [£0.94] 0.08

faint or blackout
2) Problems with vision 1.04 [£0.07] 3.84 [£1.05] <0.0001 5.57 [£1.48] 3.13.17 [£0.72] 0.04
3) Weakness 1.12 [£0.23] 5.8 [£1.13] <0.0001 7.71 [£0.86] 5.06 [£1.1] 0.04
4) Fatigue 1.12 [£0.17] 7.08 [£0.95] <0.0001 8.48 [£0.74] 6.56 [£0.97] 0.22
5) Trouble concentrating 1.04 [£0.07] 6.28 [£0.94] <0.0001 7.86 [£0.76] 5.67 [£0.9] 0.04
6) Head/Neck discomfort 1.24 [£0.28] 5.08 [+1.13] <0.0001 6 [+1.23] 4.72 [£1.09] 0.33
Average scores of items 1.12 [£0.01] 5.65[£1.31] <0.0001 7.12 [£1.71] 5.07 [£1.27] 0.02
Average scores of total OISA 6.72 [£0.63] 33.88 [£1.5] <0.0001 42,71 [£2.18] 30.44 [£1.45] 0.02
Table 5

Mean OIQ scores [+CI]

HCs MECFS P-value ME/CFS <5 HUA ME/CFS > 5 HUA P-Value
n 25 25 7 18
Average scores of total OIDAS 5.08 [£1.19] 25.32 [£2.69] <0.0001 27.43 [£1.94] 24.5 [£2.92] 0.35
Average scores of total OISA 6.72 [£0.28] 33.88 [+1.33] <0.0001 42.71 [+1.23] 30.44[£1.09] 0.02
OIQ composite 11.8 [£1.53] 59.2 [£6.64] <0.0001 70.14 [+6.28] 54.94[+6.15] 0.04

Table 6
Mean scores [+CI] for OIQ based on employment status

HCs MECFS P-value  ME/CFS Employed ME/CFS Unemployed  P-Value
n 25 25 8 17
Average scores of total OIDAS  5.08 [+1.19] 25.32 [£2.69] <0.0001 22.13 [£3.52] 26.82 [£2.06] 0.35
Average scores of total OISA 6.72 [£0.63]  33.88 [£4.66] <0.0001 27.25 [£3.29] 37 [£4.79] 0.02
OIQ composite 11.8 [£1.53] 59.2 [£6.64]  <0.0001 49.38 [1+5.8] 63.82 [£6.36] 0.04
HUA (Hours) 13.36[10.57] 6.2 [£1.09] <0.0001 8.62 [£0.93] 5.06 [£0.78] 0.001

had on average 5.06 HUA (p=0.001). The OIQ
scores were significantly higher for unemployed
ME/CFES subjects (63.82) compared to employed
ME/CFS subjects (49.38) (p=0.04). The unem-
ployed ME/CFS subjects reported significantly
higher OISA scores than the employed group
(p=0.05), while there was no significant difference
in total OIDAS scores (employed group: 22.13,
unemployed group: 26.82, p=0.11).

4. Discussion

Lightheadedness, headache, fatigue, weakness,
heart palpitations, and exercise intolerance are some

of the symptoms of orthostatic intolerance. Various
physiological irregularities can underlie orthostatic
symptoms including postural orthostatic tachycardia
syndrome and orthostatic hypotension [10]. While
questions still exist concerning the exact role of ortho-
static intolerance in ME/CFS, increasing evidence
shows substantial comorbidity [11]. Indeed, the Insti-
tute of Medicine report on clinical diagnostic criteria
for ME/CFS lists orthostatic intolerance as one of the
core diagnostic features of the illness [1]. Head-up
tilt table testing and continuous heart rate monitor-
ing are used in the research of OI, however, neither
are modalities readily available to clinicians. Our
goal was to use simple assessments to determine the
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impact of orthostatic symptoms and daily activities
in ME/CFS patients to show the utility of HUA and
OIQ for ME/CFS patients.

Clinical observation of ME/CFS patients at the
Bateman Horne Center over the past 15 years indi-
cates that patients who report more time in bed
or reclining and less time with feet on the floor
(e.g., sitting at a desk or table, standing, walk-
ing) were more severely ill. This observation was
borne out by this study. ME/CFS subjects had sig-
nificantly less HUA and significantly higher OIQ
scores compared to HCs. This means that all upright
postures — sitting with feet on the floor, standing,
walking, running — exacerbate orthostatic intoler-
ance and cause patients’ orthostatic symptoms to
flare. Patients report that can it take days for symp-
toms to subside following prolonged upright activity,
and recovery requires them to lie down, elevate
legs and feet, and rehydrate. Further, patients that
have been sick for many years have learned to mit-
igate or prevent Ol symptoms by managing energy
expenditure (pacing), and especially, minimizing or
avoiding exertion that keeps them in an upright posi-
tion for longer than they know they can tolerate. This
may help explain why ME/CFS subjects reported
similar interference with daily activities due to OI
on the OIDAS despite differences in HUA (<5 or
>5).

ME/CEFS is debilitating and causes extreme limi-
tations in a person’s ability to accomplish even the
most mundane of daily activities, including sitting
upright at the dining table, standing to make a salad,
taking a shower, driving a car, grocery shopping and
cleaning the house. So, the 67% unemployment rate
in our ME/CFS study subjects is not surprising. The
data showed that ME/CFS subjects who were able to
work had an average HUA of 8.62 a day in contrast to
unemployed ME/CFES subjects who had an average
HUA of 5 a day. Recall that the OIDAS score was
not different between <5 and >5 HUA ME/CFS sub-
jects. Even though a person with ME/CFS maintains
employment status, it should not be assumed that
they can sustain normal work productivity without
accommodations, normal physical function, or even
the ability to engage in routine activities after work
hours. If moderately ill ME/CFS patients spend all of
their hours of upright activity at work, they often have
nothing left for home, family, self-care and social
activities. Therefore, clinicians should carefully con-
sider each patient’s orthostatic symptom severity and
actual upright activity tolerance as it relates to per-
formance in the workplace.

A recent paper described the importance of doc-
umenting medical disability in ME/CFS and the
importance of documenting a reduction in the ability
to carry out daily or work-related activities because
of their disease [7]. The medical record document-
ing impaired physical function caused by ME/CFS
is crucial for patients who need to claim Social
Security disability due to the absence of ME/CFS
within the Social Security List of Impairment [12].
There is a Social Security Regulation (SSR-14-1) that
explains how impairments of ME/CFS constitute a
determinable condition [13]. Both HUA and OIQ are
simple assessments that can be used by the physi-
cian to document the impact of ME/CFS on physical
function and daily activities. This documentation is
not only useful for disability, but it is also essen-
tial for the effective diagnosis, treatment and ongoing
management of ME/CFS patients [7]. ME/CFS is a
multi-system illness, so simply assessing the pres-
ence of fatigue or OI is not enough to address the
full clinical presentation and symptom severity. Clini-
cians must comprehensively assess all of the patient’s
major symptoms, including frequency, severity, and
contribution to impaired physical function. This study
focused on tools to recognize impaired function
(HUA) and the presence of orthostatic intolerance;
both are core clinical manifestations and possibly
the most commonly overlooked aspects of ME/CFS
illness. These tools can lead to better medical doc-
umentation, diagnosis and management as well as
justification for engaging in more time-consuming
objective measurements of OI such as the 10 minute
Lean Test or Tilt Table testing.

In this study the relationship between self-reported
hours of upright activity and the severity of orthostatic
intolerance as assessed by a validated questionnaire
was examined. We found that fewer hours of upright
activity correlated with more severe orthostatic intol-
erance, whichin turn increased the likelihood of being
unemployed or underemployed. There are few stud-
ies demonstrating the assessment of symptoms and
daily limitations of physical function in ME/CFS as
described in this report. The ability to assess impair-
ment and orthostatic symptom severity is meaningful
and can be used as a tool for clinicians in the care of
their ME/CFS patients. These results can also be used
for educating patients about the importance of man-
aging orthostatic intolerance in order to help improve
daily function.

This study is limited by its relatively small sample
size, enrollment of ME/CFS subjects from a single
clinic, and the inclusion of only female subjects. The



J. Lee et al. / Clinically accessible tools for documenting the impact of orthostatic intolerance 263

OHQ was developed and validated for orthostatic
hypotension and the validity and reliability of this
questionnaire for assessing orthostatic intolerance in
ME/CES is not known. The self-report of HUA is
also a study limitation. However, the results of this
small study showed stark differences between HCs
and ME/CFS subjects on almost all measures, indi-
cating that HUA is a valuable measure for ME/CFS
and has inspired us to develop devices that objec-
tively and passively measure HUA. Further study is
required to validate these findings in a larger, more
diverse population, including men, with considera-
tion of stage/duration of illness and the presence of
comorbid conditions.
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