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Increased Diagnosis Rates and Clinical
Characteristics of Pediatric Postural Orthostatic
Tachycardia Syndrome During the Coronavirus
Disease 2019 Pandemic

ABSTRACT

Background: The objective is to compare the frequency and clinical characteristics of
pediatric Postural Orthostatic Tachycardia syndrome (POTS) diagnoses before and dur-
ing the Coronavirus Disease 2019 (COVID-19) pandemic and assess potential contributing
factors.

Methods: This retrospective study analyzed 117 pediatric patients diagnosed with POTS
between January 2018 and December 2023 at a single tertiary center. Patients were
divided into pre-pandemic (n=46) and pandemic (n=71) groups. Clinical, laboratory, and
psychosocial data were collected and compared. Logistic regression was used to identify
independent predictors of pandemic-period diagnoses.

Results: A significant increase in POTS diagnoses was observed during the pandemic
(10.5% vs. 61%, P=.01). Pandemic-period patients reported lower physical activity (72%)
and higher screen time (85%), with increased symptoms of anxiety (34% vs. 18%, P=.04)
and palpitations (P=.03). Vitamin B12 levels were higher in the pandemic group (P=.043),
while hemoglobin levels and heart rate variability remained similar across groups.

Conclusion: The COVID-19 pandemic was associated with a marked rise in pediatric
POTS diagnoses, likely driven by lifestyle alterations and psychosocial stress rather than
nutritional deficiencies. These findings underscore the importance of early recognition,
physical reconditioning, and psychological supportin managing POTS, particularly during
global health crises.
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INTRODUCTION

Postural Orthostatic Tachycardiasyndrome (POTS)ischaracterizedby anexcessive
increase in heart rate upon standing and is commonly associated with symptoms
such as dizziness, palpitations, and syncope.' Postural Orthostatic Tachycardia
Syndrome is particularly prevalent during childhood and adolescence, and its
pathophysiology involves a complex interplay of autonomic dysfunction, immune
system factors, and physical deconditioning.2 The COVID-19 pandemic brought
about unprecedented changes in daily life, including lockdowns, social isolation,
and increased psychological stress.®* These factors are believed to potentially
influence the incidence and clinical presentation of POTS.

Due to the pandemic, there were major alterations in routine activities: children
spentmore timeindoors, participatedinremotelearning, and experienced limited
opportunities for physical activity. These lifestyle changes, combined with the
stress and uncertainty associated with the pandemic—particularly the reduction
in physical activity and increased psychosocial burden—may have contributed to
arise in POTS cases.* Moreover, increased exposure to viral infections, including
severe acute respiratory syndrome coronavirus 2, may have triggered autoim-
mune mechanisms that further disrupt autonomic regulation.> Understanding the
impact of these factors on the diagnosis and clinical course of POTS is crucial for
improving patient outcomes.
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This study aims to compare the frequency and character-
istics of pediatric POTS diagnoses before and during the
COVID-19 pandemic. It is hypothesized that pandemic-
related factors—such as increased viral infections, reduced
physical activity, and heightened stress—have contributed
to arise in POTS incidence and altered its clinical presenta-
tion. Understanding these changes may aid in the develop-
ment of future management strategies during similar crises
and improve patient care.

METHODS

Alllegal guardian consents were obtained, and verbal assent
was received from patients aged 15 years and older.

Inclusion criteria were based on established diagnostic crite-
ria for POTS, including an increase in heart rate of >40 beats
per minute upon standing or during a head-up tilt test, along
with the presence of orthostatic intolerance symptoms for
atleast 3 months.

Patients diagnosed with conditions that could account for
symptoms unrelated to POTS—such as cardiac arrhythmias
of non-POTS origin, structural heart diseases, or severe ane-
mia secondary to thalassemia major or hereditary hemoglo-
binopathies—were excluded from the study.

The distinction between the pre-pandemic and post-pan-
demic periods was defined based on the timeline when the
national Ministry of Health policies regarding COVID-19 and
associated social restrictions were largely lifted, and clini-
cal practices at the study center were subsequently revised
accordingly.

All patients included in the evaluation and subjected to the
tilt table test were initially assessed by pediatric specialists
at the authors' center, and relevant blood tests were con-
ducted to investigate potential causes of their symptoms.
Therefore, data on vitamin B12 levels and hemoglobin values
were available for all patients.

Demographic data, clinical symptoms, laboratory find-
ings (including serum vitamin B12 and hemoglobin levels),
and diagnostic information were collected from electronic

HIGHLIGHTS

e The study cohort consisted of patients referred to a ter-
tiary pediatric cardiology center between January 2019
and December 2023. This single-center population may
not fully represent the general pediatric population.

e This study demonstrates an increase in pediatric POTS
diagnoses during the COVID-19 pandemic, likely related
to increased viral exposure, reduced physical activity,
and elevated psychological stress.

e The primary contributing factors to POTS appear to be
external stressors rather than nutritional deficiencies.

e Lifestyle changes such as reduced exercise and
increased screen time, along with psychological stress,
emerged as key contributors to the exacerbation of
POTS symptoms.
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health records. Symptoms such as syncope, dizziness, pal-
pitations, and fatigue were documented. Data on physical
activity levels, screen time, and psychosocial stress factors
during the pandemic were obtained through interviews with
patients and caregivers when available. Due to the retro-
spective nature of the study, standardized anxiety assess-
ment scales could not be utilized. Screen time was based on
patient or caregiver self-report and was not measured using
a standardized tool.

During the pandemic period, patients’ SARS-CoV-2 poly-
merase chain reaction results could not be retrieved
from medical records, as this data were restricted under
the Ministry of Health's patient privacy regulations.
Consequently, it was not possible to directly assess the
association between the findings and confirmed COVID-19
infection.

Ethical approval was obtained from the institutional review
board, and the study was conducted in accordance with the
Declaration of Helsinki.

Statistical Analysis

Statistical analyses were performed using SPSS version 26.
Categorical variables were presented as frequencies and
percentages, while continuous variables were expressed as
mean + SD. Comparisons between the pre-pandemic and
pandemic groups were conducted using the chi-square test
for categorical variables and the independent samples t
-test for continuous variables. The Shapiro-Wilk test was
used to assess the normality of the data. For normally dis-
tributed continuous variables, independent samples t-tests
were used; for non-normally distributed data, the Mann—
Whitney U-test was applied. A P-value of <.05 was consid-
ered statistically significant.

Although logistic regression analysis can be useful in identi-
fying independent factors associated with the diagnosis of
POTS during the pandemic period, the authors did not con-
duct such an analysis in their study due to the small sample
size and its retrospective design.

RESULTS

Out of the 750 head-up tilt tests performed before the pan-
demic, 46 (61%) resulted in a diagnosis of POTS, while 71
(10.5%) out of the 670 tests conducted during the pandemic
were diagnosed with POTS. When comparing the 2 periods
statistically, the diagnosis rate during the pandemic was sig-
nificantly higher (P=.001). Of the patients diagnosed before
the pandemic, 76% (n=35) were girls, and 69% (n=49) of those
diagnosed during the pandemic were girls. The higher diag-
nosis rate among girls was consistent with the literature® (P
<.0017). The average age of those diagnosed before the pan-
demic was 13 + 2.6, and during the pandemic, it was 12.3 +2.1.

Before the pandemic, 84% (n=39) of the presenting com-
plaints were syncope, 10% (n=5) were vertigo, and 6% (n=2)
were palpitations. During the pandemic, 80% (n=57) of the
complaints were syncope, 4.2% (n=3) were vertigo, and
15.8% (n=11) were palpitations. When comparing the pre-
senting complaints between the 2 periods, no statistically
significant difference was found.
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Table 1. Variability Before and During the Pandemic

Pre-Pandemic Pandemic
(2017-2019) (2019-2021) P
Gender <.001
Male " 22
Female 35 49
Presenting Complaints
Syncope 39 57 =.080
Vertigo 5 3 =.090
Palpitations 2 i =.060
Age 13+2.6 12.3+21 =.090
Hemoglobin Level 12.3+£119 131+1.39 =.070
(grams per deciliter)
Vitamin B12 Level 274.8 + 81 325.4+139 =.043

(nanograms per liter)

Before the pandemic, the patients’ average hemoglobin
level was 12.3 + 119 g/dL, while during the pandemic, it was
131 + 1.39 g/dL. When examining hemoglobin levels, no sta-
tistically significant difference was found between the pre-
pandemic and pandemic periods (P =.070).

Before the pandemic, the average vitamin B12 level of the
patients was 274.8 + 81 ng/L, while during the pandemic, it
was 325.4 + 139 ng/L. When comparing vitamin B12 levels
between the 2 periods, the levels were statistically higher
during the pandemic (P=.043).

Electrocardiographic findings in both periods showed no
clinically significant results, so no comparison between the 2
periods was made in this regard.

Table 1 presents the clinical characteristics of the patients
includedin the study.

DISCUSSION

Our study demonstrates asignificantincrease in the diagno-
sis rate of POTS during the COVID-19 pandemic. This rise is
likely attributable to a range of factors including increased
exposure to SARS-CoV-2, a sedentary lifestyle, and height-
ened psychological stress. Increased viral exposure may have
triggered autoimmune mechanisms that contribute to the
pathogenesis of POTS. Autoantibodies targeting adrenergic
and muscarinic receptors are known to play a role in POTS,
and viral infections have been shown to stimulate the pro-
duction of such autoantibodies.®™

In this study, syncope was found to be the most common
presenting complaint. This is attributable to the fact that
the authors’' center is a tertiary care institution. Due to the
availability of pediatric neurology, pediatric cardiology, and
advanced centralimaging modalities, patients requiring fur-
ther investigation and evaluation—such as those presenting
with syncope—are frequently referred to the authors’ cen-
ter. This has contributed to a shift in the typical pattern of
patient presentations.

The pandemic also brought about notable lifestyle changes
such as reduced physical activity and increased screen time.
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Reduced physical activity is a known risk factor that impairs
cardiovascular responses to orthostatic stress, thereby
exacerbating POTS symptoms.’™ Furthermore, the higher
prevalence of palpitations observed during the pandemic
may be associated with elevated anxiety levels and psycho-
logical stress.™"

Unexpectedly higher serum vitamin B12 levels in the pan-
demic group may reflect increased use of multivitamin sup-
plements aimed at supporting immune function during this
period. While vitamin B12 is critical for maintaining auto-
nomic function and its deficiency is linked to autonomic dys-
function,”™ 22 the rise in POTS diagnoses despite elevated B12
levels suggests that other factors—such as viral exposure
and lifestyle changes—played a more significant role in trig-
gering POTS during the pandemic.

Consistent with previous literature,?® this study found that
POTS was more prevalent among female patients, account-
ing for approximately 70-76% of cases. This gender disparity
may be related to the higher incidence of autoimmune con-
ditions and hormonal differences in adolescent females.?
These findings underscore the importance of considering
gender-specific factorsin the diagnosis and management of
pediatric POTS.

The predominance of female patients in both groups aligns
with existing evidence that adolescent girls are more vulner-
able to POTS due to hormonal fluctuations and increased
rates of autoimmune disease. The interaction between
estrogen and the autonomic nervous system may partly
explain this increased susceptibility.?> Additionally, adoles-
cent girls’ heightened exposure to social stressors may exac-
erbate autonomic symptoms and elevate POTS risk.

These findings highlight the need for increased awareness of
POTS during periods of heightened viral exposure and life-
style disruption. Non-pharmacologic interventions—such as
increasing fluid and saltintake, maintaining physical activity,
and providing psychological support—are essential. Given
the role of anxiety in exacerbating POTS symptoms, mental
health support is particularly important during times of ele-
vated stress. Personalized interventions that address both
the physiological and psychological components of POTS
may improve patient outcomes. Enhanced collaboration
among cardiologists, neurologists, and child psychiatrists
could foster a more holistic approach to care.

Early intervention is key. Encouraging physical activity,
including light exercise, may enhance autonomic function
and reduce symptom burden. Cognitive-behavioral therapy
(CBT) or stress management techniques may help alleviate
autonomic hyperactivity associated with POTS and improve
quality of life.

Study Limitations

This study has several limitations, including its retrospective
and single-center design, as well as a relatively small sample
size, all of which may limit the generalizability of the find-
ings. Furthermore, long-term follow-up data are lacking,
preventing assessment of the chronic impact of pandemic-
related lifestyle changes on POTS. The potential influence
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of COVID-19 vaccination on POTS incidence could not be
evaluated, which represents an important area for future
research. Although the authors observed anincreased num-
ber of POTS diagnoses following the pandemic onset, their
findings should be interpreted with caution due to the lim-
ited and single-center nature of the sample. Population-
based studies are needed to confirm the true incidence
and prevalence of pediatric POTS in the post-pandemic
era. Larger, multi-center, longitudinal studies are needed to
validate these findings, assess the potential impact of vac-
cination, and provide deeper insights into pediatric POTS
management.

The absence of detailed pre-pandemic lifestyle data (e.g.
exercise frequency and screen time) limits the ability to pre-
cisely quantify their effects on POTS incidence. Future pro-
spective studies should aim to collect more comprehensive
data on lifestyle factors.

CONCLUSION

The COVID-19 pandemic has significantly influenced the
incidence and clinical features of pediatric POTS. Increased
viral exposure, reduced physical activity, and elevated psy-
chological stress likely contributed to the rise in POTS diag-
noses during the pandemic. Early diagnosis and appropriate
management are essential to mitigate the impact of POTS,
especially during global health crises. Emphasizing the
importance of addressing both physical and psychological
dimensions of POTS is critical—particularly during periods of
heightened external stress. Future research should focus on
the long-term effects of these factors, the role of vaccina-
tions, and targeted management strategies.

Lessons learned from the pandemic may inform future
healthcare strategies for managing autonomic dysfunc-
tions like POTS in the context of similar global health events.
Proactive identification of at-risk populations, early inter-
vention, and a multidisciplinary approach will be key to
improving outcomes for pediatric patients facing autonomic
challenges during times of crisis.
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