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Abstract

Purpose Postural tachycardia syndrome (POTS) is a dis-

order featured by orthostatic intolerance. The purpose of

this study was to investigate the severity of quality of life

issues in POTS patients.

Methods Online surveys for health related quality of life,

sleep quality, fatigue, pain, and suicidal ideation were

completed by 624 POTS patients and 139 controls.

Results People with POTS have significantly more days of

poor physical health (p\ 0.001), fewer days with good

energy (p\ 0.001), and significantly more days with

activity limitations (p\ 0.001) than controls. Pain severity

was significantly higher for those with POTS (p\ 0.001)

while feelings of control over life was lower than controls

(p\ 0.001). Sleep quality and daytime fatigue were also

significantly worse for those with POTS than controls

(p\ 0.001). Finally, those with POTS have a significantly

higher risk of suicide compared with controls (p\ 0.001).

Interpretation The myriad of symptoms from which many

POTS patients suffer is associated with a decreased quality

of life. Nearly half of our sample with POTS was at high

risk for suicide. More work needs to be done to determine

the underlying issues surrounding suicide in POTS so that

an appropriate treatment regimen can be developed.

Keywords Postural tachycardia syndrome (POTS) �
Quality of life � Pain � Sleep � Suicide

Introduction

Postural tachycardia syndrome (POTS) is indicated by a

supine-to-standing heart rate increase of C30 beats per

minute in adults and C40 beats per minute in adolescents in

the absence of postural hypotension [1]. POTS is a

heterogeneous disorder [2] with symptoms that include

neuropathic pain [1, 3], poor sleep efficiency [4], chronic

fatigue [5], headaches, palpitations, tremors, gastrointesti-

nal disturbance, facial flushing [3, 6], and orthostatic

symptoms like dizziness, lightheadedness, and syncope [7].

POTS typically manifests in young, well-educated women

[8] but can occur in both genders at any age.

The varying etiology and co-morbid diagnoses can make

treating POTS difficult. The fact that there are no US Food

and Drug Administration approved medications for treat-

ment of POTS [9] requires physicians to prescribe off-label

medications. To further complicate matters, many medi-

cations used to treat co-morbid conditions may exacerbate

POTS symptoms [2]. As a result, many POTS patients get

little relief from current treatment regimens for POTS.

POTS decreases quality of life [8, 10–13]. Physical

functioning, bodily pain, general health, and social func-

tioning are significantly impaired in those with POTS [8].

The severity of orthostatic intolerance symptoms (e.g.,

lightheadedness, brain fog, and palpitations) may lead to

both depression and diminished quality of life in POTS

patients [13]. Approximately 25% of POTS patients are

disabled and unable to work or attend school [8, 14]. The

quality of life in POTS patients is comparable to those with

rheumatoid arthritis, end-stage renal disease [15],
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congestive heart failure, and chronic obstructive pulmonary

disease [8].

The purpose of this study was to assess the health-re-

lated quality of life for people with POTS using a large,

cross-sectional sample. Standardized measures were used

to identify health related quality of life issues and suicide

risk in this chronically ill population. We hypothesized that

people with POTS would have a significantly decreased

health-related quality of life and increased risk of suicide

compared to non-POTS controls.

Methods

Participants

Participants were recruited online via targeted campaigns

through the Standing Up to POTS Facebook page. In order

to recruit non-POTS control participants, advertisements

asking for healthy controls were run via the Standing Up to

POTS Facebook page that targeted members and their

Facebook friends. As a result, many control participants

were likely family members of those with POTS. There

were 624 adults reporting physician diagnosed POTS (607

females, 15 males, 2 undeclared; mean age 33.76,

SD = 11.30) and 139 non-POTS controls (118 females, 21

males; mean age 40.99, SD = 14.18) who completed the

Healthy Days Core Module, West Haven-Yale Multidi-

mensional Pain Inventory-Part I, Pittsburgh Quality Sleep

Inventory, Fatigue Severity Survey, and the Suicide

Behavior Questionnaire-Revised. The POTS group had

been symptomatic for more than a decade

(mean = 10.7 years, SD = 11.88) and seen an average of

7.4 (SD = 5.29) healthcare providers in the past year.

Procedure

Participants electronically signed the informed consent

form before opening the online survey, and had the option

to complete the survey in one or multiple sittings. The

study protocol was approved by the Wittenberg University

Institutional Review Board. All data were collected elec-

tronically via the PatientsCount.org website between April

and June 2016.

Measures

Healthy Days Core Module [CDC HRQOL-14; 16].

Composed of three sections, this 14 question self-report

questionnaire ascertains health-related quality of life based

on number of days affected in the past month. The CDC

HRQOL-4 asks questions about general, physical, and

mental health, as well as number of days with poor

physical or mental health. The Activity Limitations Mod-

ule assesses limitations due to impairment, type of health

problem, duration of limitation, and need for assistance

with personal care or routine needs. The Healthy Days

Symptoms Module asks how many days pain made it dif-

ficult to complete usual activities, and how many days you

felt sad or blue, worried or anxious, lacking in sleep or rest,

and healthy and energetic. An additional item assessing

days of ‘‘brain fog’’ (i.e., difficulties with memory, con-

centration and word-finding) was added, because this is

known to be a common and debilitating symptom for many

POTS patients.

West Haven-Yale Multidimensional Pain Inventory,

Part I [WHYMPI; 17]. This 20 question self-report

measure is scored on a 7-point scale and assesses per-

ceived pain intensity and its impact on quality of life.

The Pain Severity Score uses questions like ‘‘Rate the

level of your pain at the present moment,’’ and ‘‘How

much suffering do you experience because of your

pain?’’ The Pain Life-Control Score asks ‘‘During the

past week, how much control do you feel that you have

had over your life?’’ and ‘‘During the past week, how

much do you feel that you’ve been able to deal with

your problems?’’ The Pain Interference Score includes

‘‘In general, how much does your pain problem interfere

with your day to day activities?’’ and ‘‘How much has

your pain changed the amount of satisfaction or enjoy-

ment you get from participating in social and recre-

ational activities?’’

Pittsburgh Sleep Quality Index [PSQI; 18]. This nine-

question self-report measure assesses sleep quality and

dysfunction over the past month. It separates ‘‘poor’’ from

‘‘good’’ sleep quality by measuring subjective sleep qual-

ity, sleep latency, sleep duration, habitual sleep efficiency,

sleep disturbances, use of sleeping medications, and day-

time dysfunction on a 0–3 point scale. The total score

ranges from 0 to 21, with scores[5 indicating poor sleep

quality.

Fatigue Severity Scale [FSS; 19]. This nine question

self-report measure of fatigue severity from the past week

is scored on a 7-point scale. The total score ranges from 9

to 63, with higher scores indicating increased fatigue.

Scores [36 indicate excessive fatigue. The FSS is an

indicator of the impact of fatigue on functional ability in

people with POTS [20].

Suicide Behaviors Questionnaire-Revised [SBQ-R; 21].

This four question self-report measure designates high or

low suicide risk by assessing lifetime suicidal ideation and/

or suicide attempts. The SBQ-R questions are: (1) ‘‘Have

you ever thought about or attempted to kill yourself?’’

(score: 1–4a/b), (2) ‘‘How often have you thought about

killing yourself in the past year?’’ (score: 1–5), (3) ‘‘Have

you ever told someone that you were going to commit
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suicide, or that you might do it?’’ (score: 1–3a/b), and (4)

‘‘How likely is it that you will attempt suicide someday?’’

(score: 0–6). The SBQ-R total score was used to group

participants by suicidal risk. A score C7 places participants

into the high suicidal risk group, while scores\7 placed

participants in the low suicidal risk group.

In questions one and three of the SBQ-R, two-part

answers (a and b) were collapsed into a single category for

Table 2. In question one, answer 3a ‘‘I have had a plan at

least once to kill myself but did not try to do it’’ was

combined with 3b ‘‘I have had a plan at least once to kill

myself and really wanted to die’’ into ‘‘I have had a plan at

least once to kill myself.’’ Further, answer 4a ‘‘I have

attempted to kill myself, but did not want to die’’ was

combined with 4b ‘‘I have attempted to kill myself, and

really hoped to die’’ to be ‘‘I have attempted to kill

myself.’’ Similarly, for question three, we combined

answers 2a ‘‘Yes, at one time, but did not really want to

die’’ with 2b ‘‘Yes, at one time, and really wanted to die’’

to create the answer ‘‘Yes, at one time.’’ We also combined

answers 3a ‘‘Yes, more than once, but did not want to do

it’’ with 3b ‘‘Yes, more than once, and really wanted to do

it’’ into the category ‘‘Yes, more than once.’’

Statistical analysis

Statistical analyses were conducted using R computer soft-

ware. Differences between groups were analyzed using

independent-samples t-tests and Chi square tests of indepen-

dence. Statistical significance was considered at p\ 0.05.

Results

CDC health related quality of life-14

POTS patients had more signs of physical illness than

controls. People with POTS (�x = 19.59, SD = 8.81) have

significantly more days of poor physical health in the past

30 days than controls (Fig. 1; �x = 5.29, SD = 7.58;

p\ 0.001). POTS patients had significantly fewer days

with good energy (�x = 2.26, SD = 4.07) than controls

(�x = 12.34, SD = 9.57; p\ 0.001), and significantly more

days with activity limitations (�x = 17.48, SD = 10.06)

than controls (�x = 3.88, SD = 7.03; p\ 0.001). People

with POTS reported more days without enough sleep or

rest (�x = 22.37, SD 9.29) than controls (�x = 11.88,

SD = 10.20; p\ 0.001). Those with POTS reported sig-

nificantly more days with pain (�x = 15.52, SD = 10.95)

than controls (�x = 3.24, SD = 6.71; p\ 0.001) and

exhibited significantly more days with brain fog

(�x = 19.34, SD = 9.97) than controls (�x = 5.19,

SD = 8.99; p\ 0.001).

A significantly higher proportion of people with POTS

(35.4%) rated their health as poor compared with 2.2% of

controls (Table 1; p\ 0.001) while 97.1% reported that

their activities were limited by illness, a significantly

higher proportion than the 31.7% in the control group

(p\ 0.001). Significantly more people with POTS (76.1%)

reported needing help with routine needs like shopping,

chores, or conducting business compared with controls

(8.6%; p\ 0.001), and 30.1% reported needing help with

personal care—eating, bathing, dressing, or getting around

the house compared with 2.2% of controls (p\ 0.001).

People with POTS also had poorer mental health than con-

trols. The POTS group had significantly more days of poor

mental health (�x = 13.86, SD = 10.14) than controls

(�x = 7.48, SD = 8.47; p\0.001). POTS patients reported

more days of sadness per month (�x = 12.17, SD = 10.04) than

controls (�x = 6.17, SD = 7.93; p\0.001). Finally, people

withPOTS reportedworryingmore days permonth (�x = 15.69,

SD = 11.19) than controls (�x = 9.04, SD = 9.99; p\0.001).

Pain

As detected by the WHYMPI, pain severity was signifi-

cantly higher for those with POTS (�x = 3.35, SD = 1.47)

than controls (�x = 1.35, SD = 1.47; p\ 0.001). POTS

patients also reported less control over their lives

(�x = 2.67, SD = 1.34) than controls (�x = 3.93,

SD = 1.46; p\ 0.001), and that their pain (�x = 3.85,

SD = 1.68) interfered with their life significantly more

than controls (�x = 1.34, SD = 1.61; p\ 0.001).

Sleep and fatigue

In the POTS group, 98.4% (614/624) reported poor sleep

quality on the PSQI compared with 74.8% (104/139) of the

controls (Table 1; p\ 0.001). Sleep quality was signifi-

cantly worse for those with POTS (�x = 13.34, SD = 4.08)

than controls (�x = 7.54, SD = 4.02; p\ 0.001). Accord-

ing to the FSS, people with POTS (�x = 56.21, SD = 8.66)

also suffered significantly more daytime fatigue than con-

trols (�x = 31.22, SD = 13.64; p\ 0.001).

Suicide risk

Suicide riskwas increased in thePOTSgroup.ThosewithPOTS

(�x = 7.06, SD = 3.69) had a significantly higher risk of suicide

compared with controls (Table 1; �x = 4.91, SD = 2.28;

p\0.001) using their raw scores on the SBQ-R.AmongPOTS

patients, 47.6% (297/624) were at high risk of suicide—signif-

icantly higher than the 17.9% (25/139) of controls (p\0.001).

POTSpatients hadamean total scoreof7.0, just at the cut-off for

being considered at high risk (C7), and also significantly higher

than controls’ mean total score of 4.9 (p\0.001). Among the
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POTS group, 23.7% had formed at least one suicide plan which

was significantly higher than the 13.8% of controls (p = 0.01).

In addition, significantly more POTS patients (37.2%) had

threatened to make a suicide attempt (Item 3, responses 2–3)

compared to controls (18.7%; p\0.001). Significantly more

POTS patients (15.7%) had attempted to kill themselves in the

past compared with controls (2.9%; p\0.001). When asked

about the likelihood of attempting suicide in the future, signifi-

cantlymore POTSpatients (7.2%) reported that theywere likely

todo so, compared tocontrols (1.4%;p = 0.01;Table 2; Item4,

responses 4–6).

Discussion

We found significant decreases in quality of life for POTS

patients including more days of poor health and activity

limitations that compromise both routine and personal care.

Fig. 1 POTS versus control

responses to the health days

core module

Table 1 Percentage of POTS

Patients and Controls with Self-

Reported Quality of Life Issues

POTS

(%)

Control

(%)

Chi square

v2(1, n = 763)

p Relative risk (95% CI)

Poor sleep quality 98.4 74.8 13.86 \0.001 1.32 (1.19–1.45)

Activity limitations 97.1 31.7 382.37 \0.001 3.04 (2.39–3.89)

Help with routine chores 76.1 8.6 224.26 \0.001 8.82 (5.12–15.17)

Poor physical health 35.4 2.2 60.63 \0.001 16.41 (5.33–50.5)

Help with personal care 30.1 2.2 47.39 \0.001 13.96 (4.53–43.03)

High suicide risk 47.6 17.9 40.86 \0.001 2.64 (1.84–3.81)

Threatened suicide 37.2 18.7 17.34 \0.001 1.99 (1.39–2.85)

Planned suicide 23.7 13.8 6.71 0.01 1.73 (1.11–2.70)

Past suicide attempt 15.7 2.9 16.15 \0.001 5.45 (2.04–14.58)

Future suicide likely 7.2 1.4 6.57 0.01 5.02 (1.23–20.45)
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Poor sleep quality was reported, with more days without

enough rest and excessive daytime fatigue. Further, those

with POTS had more severe pain for a larger proportion of

the month. Finally, those in the POTS group had an

increased risk for suicidal ideation and behavior compared

with controls.

As expected, we found decreased physical health in this

large sample of POTS patients. In fact, 97% reported

activity limitations based on their health problems. Thirty

percent required assistance to eat, bathe, dress, or move

around the house. This is concerning because our sample

consisted of predominately young women

(�x = 33.76 years). It was interesting that only 35% of these

participants rated themselves as having poor health, but this

was 16 times higher than the control group. Perhaps young

women are unlikely to rate themselves in the lowest cate-

gory on a five point scale when people with cancer or other

illnesses appear more obviously ill. Benrud-Larson et al.

showed that general health, physical functioning, role

functioning, vitality, and social functioning were all

impaired in people with POTS. Bagai et al. demonstrated a

decrease in both physical and mental health in POTS

patients, with physical health having a greater impact on

quality of life [15]. The quality of life in people with POTS

is similar to those with congestive heart failure and chronic

obstructive pulmonary disorder [8]. This inability to

participate in their own lives increase the likelihood of

perceived burdensomeness [22, 23].

Pain is a well-known symptom of POTS [3, 20, 28].

More than half of POTS patients report significant neuro-

pathic pain [1, 6]. People with POTS often experience

headaches and abdominal pain as well [2, 6, 29]. Central

visceral pain sensitization can increase pain perception and

contribute to decreased quality of life [30]. As expected,

our POTS group displayed significantly more pain, both in

severity and number of days in pain, than did controls. We

found that pain interfered with daily tasks and POTS

patients felt decreased control over their own lives. The

impact of chronic pain on sleep and other aspects of the

quality of life of the POTS patient should not be

underestimated.

Sleep disturbances, including non-restorative sleep and

insomnia, are typical for many with POTS who tend to

have poor sleep, high rates of fatigue, and decreased

quality of life [3, 24]. In fact, sleep problems can account

for half of their diminished quality of life score [15]. Sleep

disturbances were also found in this study, with 98.4% of

POTS patients reporting poor sleep quality and more days

without enough sleep or rest. Poor sleep efficiency is

common in POTS patients [4, 24, 25].

Fatigue is another pervasive issue for POTS patients.

There is a known overlap between POTS and chronic

Table 2 Responses to SBQ-R
POTS n (%) Controls n (%)

Item 1: lifetime suicide ideation/attempts

1. Never 164 (26.2) 64 (46.0)

2. It was just a brief passing thought 214 (34.3) 52 (37.4)

3. Had a plan at least once to kill myself 148 (23.7) 19 (13.8)

4. Attempted to kill myself 98 (15.7) 4 (2.9)

Item 2: suicide ideation frequency in the past 12 months

1. Never 276 (44.2) 105 (75.5)

2. Rarely (one time) 117 (18.8) 18 (12.9)

3. Sometimes (two times) 99 (15.9) 9 (6.4)

4. Often (three to four times) 58 (9.3) 6 (4.3)

5. Very often (five or more times) 74 (11.9) 1 (0.7)

Item 3: threat of suicide attempt

1. No 392 (62.8) 113 (81.3)

2. Yes, one time 139 (22.3) 23 (16.6)

3. Yes, more than once 93 (14.9) 3 (2.1)

Item 4: likelihood of suicidal behavior in the future

0. Never 273 (43.7) 85 (61.2)

1. No chance at all 113 (18.1) 23 (16.5)

2. Rather unlikely 126 (20.2) 23 (16.5)

3. Unlikely 66 (10.6) 6 (4.3)

4. Likely 28 (4.5) 2 (1.4)

5. Rather likely 8 (1.3) 0 (0.0)

6. Very likely 9 (1.4) 0 (0.0)
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fatigue syndrome [26, 27]. Fatigue levels are up to three-

fold greater in POTS than controls [15, 20] and energy

levels are significantly lower in POTS patients [8]. Our

data confirms increased daytime fatigue in POTS.

To our knowledge, there are no studies currently pub-

lished on suicide risk in POTS patients. In this study,

47.6% of people diagnosed with POTS fell into the high

risk group for suicide. Nearly 40% of those with POTS

surveyed either had made a plan to kill themselves or had

made an attempt. Further, 37% of the POTS group had

threatened suicide at least once and 7.2% reported being

likely to kill themselves in the future. While this has not

been previously studied in POTS patients, suicide risk is

known to be elevated in patients who suffer from chronic

pain [31, 32] and insomnia [33, 34] in disorders like

chronic fatigue syndrome and fibromyalgia. Many POTS

patients suffer from chronic pain [3, 20, 28] and/or sleep

disturbances [4, 24, 25] which may therefore be linked to

suicidal thoughts and behavior. In addition, the need for

assistance to complete daily chores or personal care can

lead to feelings of perceived burdensomeness, another risk

factor for suicide [22, 23] in this population.

Our study has limitations. Data was taken from online

self-report measures, rather than objective physical

assessment. Participants reported having physician diag-

nosed POTS, but some may also have had co-morbid

diagnoses that could worsen their symptomology. Regret-

tably, surveys measuring depression were not used, espe-

cially when so many people with POTS qualified for the

high risk of suicide group. Unfortunately, we do not know

whether this high risk is related to depression, pain, sleep,

disturbance, or another cause. We did not control for the

wide range of pharmaceutical and non-pharmaceutical

treatments that were likely used by participants. Finally,

our sample may not be representative of all POTS patients,

as many in online support groups have more debilitating

symptoms than the general POTS population.

Many people with POTS suffer from sleep disturbance,

pain, fatigue, and brain fog which can severely diminish

quality of life and lead to suicidal ideation. Assessment of

quality of life issues should become a standard tool in

evaluating the effectiveness of POTS symptom manage-

ment [13]. The fact that nearly half of our POTS population

is at high risk for suicide should be taken seriously. More

work needs to be done on suicide risk in POTS patients to

determine the underlying causes of suicidal ideation in this

population so that proper treatment regimens can be

developed.
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