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Study Objectives: Patients with postural tachycardia syn-
drome (POTS) commonly complain of fatigue, unrefreshing
sleep, daytime sleepiness, and diminished quality of life. This
study’s objective was to assess the sleep quality and health-
related quality of life in patients with POTS as compared with
healthy control subjects.

Methods: Patients with POTS (n = 44) and healthy control
subjects (n = 46) completed a battery of questionnaires in-
cluding Medical Outcomes Study (MOS) Sleep Survey and
the Epworth Sleepiness Scale to assess sleep, fatigue visual
analogue scale (VAS) to assess fatigue, and the RAND-36
and EuroQol (EQ-5D) surveys to assess health-related qual-
ity of life.

Results: Compared with healthy control subjects, patients
with POTS have more sleep problems (58 + 18 vs. 20 + 13;
p < 0.0001) and excessive daytime sleepiness (10.2 £ 5.7
vs. 6.2 + 3.2; p < 0.0001), higher fatigue levels (7.5 £ 2.0 vs.
2.8 £ 2.5, p < 0.0001), and poor health-related quality of life
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(EQ-5D health thermometer 53 + 17 vs. 89 + 7; p < 0.0001).
There were strong correlations between MOS Sleep Survey in-
dex and the fatigue VAS (Rs = 0.73; R2=0.53; p < 0.0001) and
the RAND-36 physical health composite scores (Rs = -0.70;
R?=0.53; p <0.0001)

Conclusions: Patients with POTS have higher subjective day-
time sleepiness, fatigue, and worse sleep and health related
quality of life. The sleep problems contribute significantly to
the diminished quality of life: ~ 50% of the variability in HRQL
can be explained by the variability in sleep problems. Further
objective studies are needed to delineate the specific nature of
the sleep problems in patients with POTS.
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ostural tachycardia syndrome (POTS) affects an estimated

500,000 people in the United States alone. POTS is defined
as excessive increase in heart rate (> 30 beats/min) with upright
posture, associated with orthostatic symptoms including palpita-
tion, chest pain syndrome, dyspnea on standing, mental clouding,
and difficulties with concentration in the absence of orthostatic
hypotension. It can produce substantial disability among other-
wise healthy people.'? The pathophysiology of POTS is poorly
understood, however many patients suffer from either a primary
or secondary increase in sympathetic nervous system tone.*

Patients with POTS commonly complain of symptoms in-
cluding fatigue and difficulty with sleep. One study found that
patients with POTS had a diminished quality of life when mea-
sured using a standard health status instrument (SF-36).* There
are no published data, however, on the quality of sleep or sleep
disturbances in patients with POTS. Conversely, problems with
autonomic nervous system regulation have been noted in sev-
eral primary disorders of sleep. These include relatively com-
mon sleep disorders such as obstructive sleep apnea®’ and less
common disorders such as fatal familial insomnia, sleep terrors,
and REM sleep behavior disorder.® '

Recent studies have shown that subjective poor sleep is as-
sociated with reduced physical performance, greater functional
limitation, increased risk for cardiovascular diseases, and may
even predict all-cause mortality.'""* Therefore poor sleep may
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Patients with POTS com-
monly complain of symptoms including fatigue and difficulty with sleep.
Prior to this paper, there were no published data on the quality of sleep
or sleep disturbances in patients with POTS.

Study Impact: This study found that patients with POTS have poor
sleep quality, excessive sleepiness, excessive fatigue, and a high pro-
portion of diminished quality of life due to sleep problems. Further ob-
jective sleep assessments are needed to delineate the specific sleep
problems in patients with POTS, which will be a pre-requisite to develop
optimal treatments.

be a core factor associated with the low quality of life reported
by patients with POTS.

The aim of this study was to formally assess sleep quality,
fatigue, and health-related quality of life (HRQL) in patients
with POTS as compared with healthy control subjects.

METHODS

Study Subjects

Patients with POTS met the conventional criteria.'>!® Briefly,
patients developed symptoms of orthostatic intolerance accom-
panied by a heart rate rise > 30 bpm which occurred within the



first 10 min of upright posture, without any evidence of ortho-
static hypotension (a fall in blood pressure > 20/10 mm Hg).
Patients had at least a 6-month history of symptoms in the ab-
sence of another chronic debilitating disorder or prolonged bed
rest, and were > 18 years of age. Common symptoms in POTS
include rapid palpitation from tachycardia, exercise intoler-
ance, lightheadedness, extreme fatigue, headache, and mental
clouding. Patients with POTS were all underwent a posture
study to assess their orthostatic tolerance (details below) and
an assessment of cardiovagal function (sinus arrhythmia) at the
Elliot V. Newman Clinical Research Center at Vanderbilt Uni-
versity. Healthy control subjects (who did not meet criteria for
POTS) were similar in age and gender to the POTS patients, but
were not matched to individual patients. Control subjects were
recruited from healthy volunteers known to the Vanderbilt’s
Paden Dysautonomia Center, through the Vanderbilt Research
Volunteer Database, and through advertisements in the Van-
derbilt community. The research protocol was approved by the
Vanderbilt Institutional Review Board, and written informed
consent was obtained from each subject before the study began.

Supine and Upright Posture Study

Heart rate (HR), blood pressure, and plasma norepinephrine
and epinephrine were assessed after overnight rest in the supine
position and again after standing for 30 minutes (as tolerated)
in patients with POTS. The standing test was performed in or-
der to assess the hemodynamic and biochemical responses to
increased central hypovolemia (accentuated by the gravitational
stress). For catecholamine measurements, blood was collected
in plastic syringes and immediately transferred to chilled vacu-
um tubes with EGTA and reduced glutathione (Amersham Inter-
national PLC, Amersham, UK) and immediately put on ice. The
plasma was separated by refrigerated centrifugation at —4°C and
stored at —70°C until the assay. Concentrations of norepineph-
rine and epinephrine were measured by batch alumina extrac-
tion followed by high performance liquid chromatography for
separation with electrochemical detection and quantification.'”

Autonomic Testing

Cardiovagal function was assessed in all patients with POTS
by testing sinus arrhythmia (SA)."® During continuous electro-
cardiographic monitoring, patients were asked to breathe deep-
ly at 6 breaths/min, and the maximum and minimum heart rates
were measured. Sinus arrhythmia was quantified as the SAdelta
(maximum HR-minimum HR) and as SAratio (maximum HR/
minimum HR).

Assessment Tools

All subjects completed the Medical Outcomes Study (MOS)
Sleep Survey and the Epworth Sleepiness Scale (ESS) to assess
sleep quality and sleepiness, a fatigue visual analogue scale
(VAS) to assess fatigue, and RAND-36 and EuroQol (EQ-5D)
surveys to assess health-related quality of life. Each instrument
has been previously validated and was self-administered.

Medical Outcomes Study Sleep Scale

The MOS Sleep Scale quantifies effects of sleep problems on
individuals.' It uses 12 questions to assess the effect of sleep
problems through several individual dimensions of sleep, in-
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cluding sleep disturbance, snoring, sleep adequacy, headache,
somnolence, and respiratory impairments with sleep. It also al-
lows calculation of a global “sleep problems index.” Each do-
main is scored from 0-100. For sleep adequacy, a high score
indicates better sleep (“more adequate”), but for the remaining
parameters, a high score indicates more pathology.

Epworth Sleepiness Scale

The ESS is a widely used self-reported subjective measure
of daytime sleepiness.? It is a brief tool that asks the subjects
to rate (on a scale of 0-3) their likelihood of sleeping in 8 spe-
cific situations that are commonly met in daily life. It represents
the subject’s average sleep propensity across these situations
of daily life. Total score range from 0-24. Scores < 10 are con-
sidered normal. Prior studies have shown that ESS scores are
usually > 10 in patients with sleep disorders that cause daytime
sleepiness and average 6.5 = 3.0 in normal controls.?

Fatigue Visual Analogue Scale

The fatigue VAS is a single-item scale (0-10) which mea-
sures the severity of fatigue with a specific question, “How
much of a problem has fatigue or tiredness been for you in the
past week.” It has been compared with longer fatigue scales in
patients with rheumatoid arthritis, and was found to perform as
well as, or better than, longer scales in respect to sensitivity to
change.” Higher scores indicate more fatigue.

RAND-36

The RAND-36 is a well-validated, commonly used HRQL
survey instrument that is composed of 36 items distilled from
the larger Medical Outcomes Study.” These items assess 8
health domains, including physical functioning, role limitations
caused by physical health problems, bodily pain, general health,
emotional well-being, role limitations due to emotional prob-
lems, social functioning, and energy/fatigue. Summary physi-
cal health composite and mental health composite scores are
also calculated. The questionnaire asks for subjective ratings
over the past 4 weeks. Scores range from 0-100, with higher
scores indicating a better quality of life.

EuroQol

The EQ-5D is a self-administered general illness assessment
tool which is comprised of 5 dimensions of health (mobility, self
care, usual activities, pain/discomfort, and anxiety/depression).”
Each health dimension comprises 3 levels (no problems, some/
moderate problems, and extreme problems), but were analyzed as
dichotomous variables (no problems vs. some/moderate/extreme
problems). Each participant is also asked to score their health on a
global “health thermometer” in which participants rate their over-
all health from 0-100. Higher scores represent better global health.

Statistical Methods

In order to avoid the assumptions of normally distributed
data, demographic variables between POTS patients and con-
trol subjects were compared using Wilcoxon rank sum test for
continuous variables and a Fisher exact test for categorical
variables. The scores for the ESS, MOS sleep index, fatigue
VAS, EQ-5D health thermometer, and the RAND-36 composite
and domain scores were compared using Wilcoxon rank sum
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Table 1—Baseline demographics, postural vital signs,
catecholamines, and sinus arrhythmia parameters of the
subjects with postural tachycardia syndrome (POTS)

POTS (n = 44)
Female (n) 39 (89%)
Age (years) 36+ 11
Height (cm) 167 £ 8
Weight (kg) 69.5+20.6
Body mass index (kg/m?) 243+6.0
Supine
Heart rate (/min) 75+13
Systolic blood pressure (mm Hg) 12+10
Diastolic blood pressure (mm Hg) 68+9
Norepinephrine (nmol/L) 1.77+£1.49
Epinephrine (nmol/L) 0.16 £0.20
Standing
Heart rate (/min) 19+25
Systolic blood pressure (mm Hg) 116 £ 22
Diastolic blood pressure (mm Hg) 75+ 14
Norepinephrine (nmol/L) 521+298
Epinephrine (nmol/L) 0.38 £ 0.51
Change from Supine to Standing
Heart rate (/min) 43+ 22
Systolic blood pressure (mm Hg) 3+18
Diastolic blood pressure (mm Hg) 6+13
Norepinephrine (nmol/L) 344 +232
Epinephrine (nmol/L) 0.22 047
Sinus Arrhythmia (SA)
SA Max heart rate (/min) 95+13
SA Min heart rate (/min) 7012
SAdelta heart rate (/min) 25+10
SAratio 1.38+£0.20

Data are presented as the mean * standard deviation. SAdelta = (SA Max
Heart Rate) — (SA Min Heart Rate); SAratio = (SA Max Heart Rate) / (SA
Min Heart Rate).

test between POTS patients and controls. The individual EQ-
5D domains were analyzed as categorical variables using the
Fisher exact test. Analyses of whether POTS patients have a
higher proportion of excessive daytime sleepiness (defined as
ESS > 10) was performed with a Fisher exact test.

In order to better understand the relationship between sleep
problems and HRQL, fatigue, and age, Spearman correlations
were performed.

The null hypothesis (H ) was that there will be no differences
in the sleep quality and HRQL in patients with POTS as com-
pared with healthy control subjects. There is no preliminary
data available on sleep in patients with POTS. Therefore, we
used data from a recent study on sleep in patients with chronic
fatigue syndrome (CFS) in order to estimate the needed sam-
ples size. Fossey et al.* found that 57.7% of subjects with CFS
had a diagnosed sleep disorder, compared with only 13.3% of
the control subjects. We estimated that 50% of the patients with
POTS and 20% of the control subjects would have a diagnosed

Journal of Clinical Sleep Medicine, Vol. 7, No. 2, 2011

sleep disorder; a 2 group continuity corrected x* test with a 0.05
two-sided significance level had an 80% power to detect this
difference with a sample size of 45 in each group (90 subjects
in total).

R software version 2.9.1 and SAS version 9.1 (SAS Institute
Inc., Cary, NC, USA) were used for data analysis, and a 2-sided
5% significance level was used for all statistical inferences.
Data are reported as mean + standard deviation (SD), unless
stated otherwise. Prism for Windows 5 (version 5.03, GraphPad
Software Inc.) was used for graphical presentation.

RESULTS

POTS patients (n = 44) and control subjects (n = 46) were
of comparable age (36 + 11 years vs. 36 + 11 years; p = 0.69),
and most subjects in both groups were female (89% vs. 92%;
p=0.74). The baseline autonomic characterization of the patients
with POTS is shown in Table 1. The values are similar to prior
publications describing our POTS patients, and the standing heart
rates and plasma norepinephrine values in these POTS patients
are higher than previously reported healthy control subjects.’

Sleep and Fatigue Assessments

The MOS Sleep Problems Index found significantly more
sleep problems in patients with POTS than control subjects (58
+ 18 vs. 20 = 13; p < 0.0001; Figure 1A). Conversely, “sleep
adequacy” was worse in POTS patients (30 + 27 vs. 62 + 23;
p < 0.0001). Individual domains of the MOS Sleep Survey
were worse in patients with POTS, including sleep disturbance,
shortness of breath or headache with sleep, and sleep somno-
lence. The one exception was snoring, which was not different
between the 2 groups (p = 0.63).

POTS patients had a significantly higher ESS scores than
control subjects (10.2 + 5.7 vs. 6.2 + 3.7; p = 0.001). Excessive
daytime somnolence was defined as ESS > 10. A significantly
higher proportion of patients with POTS than control subjects
had excessive daytime somnolence (51% vs. 16%; p = 0.0004;
see Figure 1B).

Using the fatigue VAS, patients with POTS reported signifi-
cantly greater fatigue than control subjects (7.5 +£2.0 vs. 2.8 +
2.5; p <0.0001; Figure 1C).

Health-Related Quality of Life

The HRQL data are summarized in Table 3. Patients with
POTS had a poorer score in every domain of HRQL assessed in
the RAND-36 than the control group. The 8 individual domains
in the RAND-36 can be summarized into 2 subscores—a physi-
cal health composite score and a mental health composite score.
The physical health composite score was significantly lower in
patients with POTS than control subjects (26 = 9 vs. 54 + 6;
p < 0.0001; Figure 2A, left panel). While the mental health
composite score was also lower in patients with POTS than
control subjects (43 £ 11 vs. 52 + 10; p = 0.002; Figure 2A,
right panel), the difference was not as great as with physical
health composite score. While POTS patients had mean score
for many of the individual physical domains in the 20-30 range
(Table 3), their scores for emotional well-being and role limita-
tion due to emotional problems were both > 40 (indicating less
severe deficits in these domains).
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Figure 1—Sleep and fatigue in patients with postural
tachycardia syndrome (POTS) and healthy control subjects

A

100 -
p <0.0001 —_—
3
< 80+
£
[7,) L |
£ 60+
< .
_Q —
e
a 404 _I_
o
3
a 20 .
0 ! .
Control POTS
B
25
p=0.0011 .
201 R
£ 159 .
o —_—
; p—
T Tt ST pumpmmymy—— L -
i 1
0 T
Control POTS
C
10 - p <0.0001 _I_
-
5 —
<
> 54
@
S
>
B4
w
—_—
2= -
0 ! L}
Control POTS

Box and whisker plots showing the medians, interquartile ranges
(IQR), and confidence intervals from 5% to 95% for the MOS Sleep
Problems index (A), the Epworth Sleepiness Scale (B), and the fatigue
visual analogue scale (C). The horizontal line in Panel B represents the
commonly used threshold for “excessive daytime sleepiness.” Outliers
are represented with black dots.

The EQ-5D has a “health thermometer” that provides a
global rating of HRQL. Patients with POTS had markedly
diminished global HRQL compared with control subjects (53
+17vs. 89+ 7;p<0.0001; Figure 2B). Each of the separate-
ly assessed EQ-5D dimension, including mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression,
were significantly worse in patients with POTS than control
(Table 3).

Figure 2—Health-related quality of life in patients with
postural tachycardia syndrome (POTS) and healthy control
subjects
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Box and whisker plots show the medians, interquartile ranges (IQR),
and confidence intervals from 5% to 95%. Panel A shows the RAND-36
physical health composite score (left) and the mental health composite
scores (right). Panel B shows results for the EuroQol health thermometer.
Outliers are represented with black dots.

Correlation between Sleep Problems and Other
Parameters

There was no relationship between subject age and the MOS
Sleep Problems index (Rs = 0.03; p = 0.75). There was a tight
negative correlation between the MOS Sleep Problems index
and the RAND-36 physical health composite score (Rs =—0.70;
R? = 0.53; p < 0.0001; Figure 3A). In contrast, there was a
weaker relationship between the MOS Sleep Problems index
and the RAND-36 mental health composite score (Rs = 0.58;
R?*=0.26; p <0.0001; Figure 3B). There was also a tight corre-
lation between the MOS Sleep Problems index and the fatigue
VAS (Rs =0.72; R*=0.53; p <0.0001; Figure 3C).

DISCUSSION

The key findings of this study are that, in comparison to
control subjects, patients with POTS: (1) have poor sleep

Journal of Clinical Sleep Medicine, Vol. 7, No. 2, 2011
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Table 2—Sleep quality and fatigue parameters for patients
with POTS and control subjects

Control
POTS Subjects
(n=44) (n=46) p
MOS Sleep Survey
Sleep Problems Index 58+ 18 20+13  <0.0001
Sleep Disturbance 59+28 15+15  <0.0001
Sleep SOB/HA 58+33 20+£19  <0.0001
Sleep Adequacy 3027 62+23  <0.0001
Sleep Somnolence 59+20 20+16  <0.0001
Snoring 21+ 31 17127 0.632
Epworth Sleepiness Scale  10.2+57 6.2+3.7 0.001
Fatigue VAS 75+£20 28+25 <0.0001

POTS, postural tachycardia syndrome; MOS, Medical Outcomes Study;
VAS, visual analogue scale. Data are presented as the mean + SD.
Variables between POTS patients and controls were compared using the
Wilcoxon rank sum test.

Table 3—Health-related quality of life parameters for
patients with POTS and control subjects

Control
POTS Subjects
(n=44) (n=46) p
RAND-36

Physical Health Composite 26+9 546 <0.0001
Mental Health Composite 43+11 52+10  0.0002
Physical Functioning 289 55+4 <0.0001
RL - Physical Health 26+2 51+9 <0.0001
Bodily Pain 39+9 53+6 <0.0001
General Health 309 56+6 <0.0001
Emotional Well-Being 47+10 557 <0.0001
RL — Emotional Problems 41+13 48+12 0.009

Social Functioning 29+11 54+6 <0.0001
Energy/Fatigue 30+7 54+10 <0.0001

EuroQol

Global Health Thermometer 53+17 897 <0.0001
Mobility Problems (%) 60% 4%  <0.0001
Self-Care Problems (%) 35% 0%  <0.0001
Pain/Discomfort Problems (%) 81% 9%  <0.0001
Usual Activites Problems (%) 95% 2%  <0.0001
Anxiety/Depression Problems (%)  56% 13%  <0.0001

POTS, postural tachycardia syndrome; RL, role limitation. Data are
presented as the mean + SD. Continuous variables between POTS
patients and controls were compared using the Wilcoxon rank sum test.
The EuroQol parameters (with the exception of the health thermometer)
were reported as percentage of subjects with an abnormal score (> 1),
with p values reported using the Fisher exact test.

quality and excessive sleepiness, (2) have excessive fatigue,
and (3) have a poor health-related quality of life. Further, a
high proportion of diminished quality of life is due to sleep
problems.
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Figure 3—Scatterplots with linear regression line showing
the relationship between the MOS Sleep Problems Index
and the RAND-36 physical health composite score (A),
the RAND-36 mental health composite score (B), and the
fatigue visual analogue scale (VAS) (C)
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Poor Sleep Quality and Excessive Sleepiness

Although many patients with POTS complain about problems
with sleep, to our knowledge, this is the first study comparing
measures of sleepiness in POTS patients and control subjects.
Compared with healthy control subjects, patients with POTS
have inadequate sleep with significantly more sleep problems,
including excessive daytime somnolence, sleep related dys-
pnea, and headache. Interestingly, patients with POTS did not
report increased snoring compared with control patients. One
possible hypothesis is that, as reported in patients with CFS,
patients with POTS may exhibit higher arousals rates at night,
resulting in non-restorative sleep.*

The Epworth Sleepiness Scale is an instrument that is com-
monly used in sleep disorders clinics. The upper limit of nor-
mal for the ESS has been set at 10 out of a maximum score of



24.%° The mean ESS score for the entire group of POTS patients
was greater than this threshold, as were the individual scores
for over 50% of the POTS patients (Figure 1B). These strik-
ing findings emphasize that POTS patients do not suffer from
fatigue alone, but sleepiness in addition to fatigue.

Health-Related Quality of Life in POTS

One prior study has assessed HRQL in patients with POTS.
Benrud-Larson et al.* administered the Medical Outcomes
Study Short-Form 36 (SF-36) to POTS patients from the Mayo
Clinic Autonomic Disorders Clinic. They reported that POTS
patients had lower HRQL in 6 of the 8 SF-36 domains. The only
domains in which the POTS patients did not score poorly were
the psychological domains, i.e., mental health and role limita-
tion due to emotional problems.

In the current study, the RAND-36 and EuroQol were used
in place of the SF-36. The RAND-36 questions are the same
as in the SF-36, but the scoring algorithm is different. Similar
to the SF-36, one can derive composite subscores for physi-
cal health and mental health, but not a single global score for
HRQL.

Our RAND-36 data are consistent with those of Benrud-Lar-
son et al. Both studies document markedly diminished HRQL
in POTS patients across many domains compared with healthy
controls. In the current study, we found that both physical health
and mental health were significantly diminished in POTS pa-
tients compared with healthy controls, but the magnitude of
deficit was much greater for physical health than mental health
(Table 2). This adds to the growing body of evidence that many
of the problems in POTS patients have a physiological and not
psychological basis.>?¢ The magnitudes of RAND-36 scores
were comparable to other chronic illness including rheumatoid
arthritis and end-stage renal disease.”>*"%

The EuroQol HRQL tool was also used in this study. One
key advantage of this tool is that the “EuroQol health thermom-
eter” provides a single global score for HRQL, something that
is not provided using the SF-36. Not surprisingly, the health
thermometer also found a markedly diminished HRQL in
POTS patients.

Fatigue in POTS

Most patients with POTS complain about fatigue. In this
study, patients with POTS reported a mean level of fatigue that
was almost 3-fold greater than normal. Previous studies have
shown an overlap between POTS and CFS. In one study by
Bou-Holaigah et al., orthostatic intolerance was present in 22 of
23 patients with well-documented CFS.? Streeten et al.*® found
a 27% incidence of POTS in well-characterized patients with
CFS, while Freeman and Komaroff®' reported a significant in-
crease in baseline and standing heart rate in their CFS cohort.
These data suggest that there may be incompletely overlapping
pathophysiology between POTS and CFS

Relationship between Sleep Problems, Fatigue, and
Quality of Life

Using linear regression, associations were determined be-
tween sleep problems vs. fatigue and HRQL. There was a strong
correlation between the MOS Sleep Problems index and the fa-
tigue VAS (Rs = 0.73; R? = 0.53). This means that over half of
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the variance in fatigue across subjects could be explained by
differences in sleep problems.

There were similar associations between the Sleep Problems
index and HRQL. Over 50% of the variability in the RAND-
36 physical health composite score could be explained by dif-
ferences in the MOS Sleep Problems index, but only ~25% of
the variability in the RAND-36 mental health composite score
could be explained in this manner. These data indicate striking
effects on individuals in general, and patients with POTS in par-
ticular, of sleep problems on their overall lives. Of note, while
sleep problems affect both domains of health, physical health is
more diminished by sleep problems than mental health.

Limitations

The main limitation of this study is that the data were all
based on subjective, self-reported measures of sleep and HRQL.
For HRQL, this is actually a standard and well-validated meth-
od of assessment. It is noteworthy that not all sleep ratings were
worse in the POTS patients. For example, snoring was worse
in the control group. This suggests that POTS patients did not
globally overreport their symptoms (in which case all scores
would be expected to be worse).

This study must be viewed as a starting point in understand-
ing sleep disturbance in POTS, and not the final answer. Formal
polysomnography and sleep diaries were not performed; hence
the nature of sleep disturbance remains unknown. Follow-up
studies including formal objective measures of assessment of
sleep disturbances using actigraphy, overnight polysomnogra-
phy and multiple sleep latency tests will clarify our understand-
ing of the mechanisms underpinning poor sleep and HRQL in
POTS patients.

Perspective

Using standardized and previously validated tools, this study
documents that patients with POTS have inadequate sleep qual-
ity and fatigue, poor health-related quality of life compared
with healthy control subjects. These sleep problems contribute
significantly to the diminished quality of life of patients with
POTS, particularly regarding their physical health. Further
studies are needed to further delineate the specific sleep prob-
lems in patients with POTS.
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