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Background: A major complication of
infection with Severe Acute Respiratory
Coronavirus 2 (SARS-CoV-2), the virus
responsible for COVID-19, is the potential
for Long COVID Syndrome. While the
pathophysiology of Long COVID Syn-
drome hasyet to be described, the disease
presentation is characterized by long-term
symptoms with debilitating effects on
human health. A better understanding of
Long COVID symptomology may open up
new avenues for patient treatment such
as massage therapy.

Methods: From the PubMed database,
cohort studies that examined post-
infection COVID sequelae published
between January 1st, 2021 and April 30th,
2021 were selected to investigate patient
demographics and symptoms. A review of
massage therapy literature since 2000 in
conjunction with identified Long COVID
symptoms was performed.

Results: This systematic review identi-
fied 17 cohort studies across the world
that investigated the symptomatology
of patients suffering from post-COVID
sequelae in multiple organ systems. We
identified the pulmonary and nervous
systems to be the organ systems most
affected with post-COVID sequelae, with
PTSD, fatigue, dyspnea, cough, sleep dis-
turbances, loss of smell, abdominal pain,
and decreased appetite as the most com-
mon symptoms reported by >20% of Long
COVID patients. Massage therapy was
historically found to provide benefits to
patients experiencing similar symptoms
to those identified in Long COVID.

Conclusions: Recognizing the need for
new approaches to treatment for Long
COVID Syndrome, we identify massage
therapy as a potential therapeutic treat-
ment to positively impact the organ

systems affected by Long COVID, espe-
cially the high-incident symptoms, and
improve patient quality of life.

KEYWORDS: Long COVID Syndrome;
mMassage therapy; systematic review; post-
acute COVID-19; multi-systemic; sympto-
mology

INTRODUCTION

The COVID-19 pandemic has plagued the
world for over three years and has been the
center of public health attention. While
the acute symptoms of COVID-19 are well
known,) the long-term effects of SARS-
CoV-2 infection are still being investigated.
Up to 54% of patients who get infected
with SARS-CoV-2 experience prolonged or
worsening symptoms even after the acute
infection has resolved.? These long-term
symptoms have collectively been referred
to by names such as “chronic COVID-19,”
“post-COVID syndrome,” “Long COVID Syn-
drome,” or “post-acute COVID syndrome,”
and these patients have been called the
“Long haulers of COVID.” While the appro-
priate terminology is still up for debate, the
constellation of symptoms which occur
after SARS-CoV-2 infection will herein be
referred to as “Long COVID Syndrome.”

Long COVID Syndrome, first identified
in Italy, is defined by symptoms beyond
three-to-four weeks after initial SARS-
CoV-2 infection, and includes either per-
sistent or novel symptoms that result from
organ impairment post-SARS-CoV-2 infec-
tion.3%) As patients experiencing either
mMild or severe acute COVID-19 can develop
Long COVID Syndrome, it is hypothesized
that Long COVID Syndrome is associated
with a different pathophysiological process
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than initial infection.>6) Due to the detri-
mental physical and emotional effects of
Long COVID Syndrome, many patients
experience a significant decrease in their
quality of life.? This can lead to a reduced
ability to carry out activities of daily life and
contribute to many types of stress for the
patient.(”) To treat Long COVID patients,
physicians have mainly relied on the alle-
viation of symptoms and management of
pulmonary function. These treatments are
not curative, and many patients seek out
additional over-the-counter medications
to control their symptoms.(® Thus, there
is a need for complementary treatment
options that supplement the supportive
treatments currently offered.

Massage therapy could serve as an effec-
tive treatment for Long COVID Syndrome
with many potential benefits in patient
quality of life. Massage therapy consists of
application of massage, a patterned and
purposeful soft tissue manipulation, with
the intent of therapeutic change. Itincludes,
butis not limited to, deep tissue manipula-
tion, trigger point activation, reflexology,
and hot stone therapy.®'9 Massage therapy
can have a direct beneficial impact on
cardiovascular,112) musculoskeletal,™ psy-
chological, and even lymphatic health.(1®)
Numerous studies have also linked the
benefits of massage therapy to decreas-
ing pain levels related to musculoskeletal
complaints,(118) cancer,(9) labor,(29 and
post-operative pain,@22) even after only one
session, and have recommended massage
therapy as an alternative to opioids as ini-
tial treatment for musculoskeletal pain.2?
Despite the ability of massage therapy to
improve the function of multiple organ sys-
tems, the potential of massage to provide
benefits for patients experiencing Long
COVID Syndrome has not been explored.

Through a systematic review of cohort
studies released from January to April of
2021, we characterize the reported symp-
toms of Long COVID Syndrome to pinpoint
predominant symptomsand affected organ
systems. Building upon the data collected
from 17 cohort studies, we examine mas-
sage therapy as a model system for Long
COVID treatment based on documented
uses of various massage therapy tech-
nigues. We propose that targeted massage
therapy may improve the holistic well-being
of patients experiencing symptoms of Long
COVID Syndrome by providing benefits in
addition to current treatment modalities,
and improving their quality of life.

METHODS

Systematic Review Search Strategy and
Study Selection

NCBI PubMed was used as the database
for study identification. Studies published
between January 1st, 2021 and April 30th,
2021 were selected so as to include the
most recent studies at the time that the
search was conducted. The search terms
used to identify relevant studies were
“Long COVID"”, “Long Haulers", “post-
acute COVID" or “Long COVID Syndrome”.
Retrieved articles were screened by two
authors independently (BD and EW).

Exclusion criteria included review arti-
cles, commentaries, letters, and cohort
studies which did not present primary
data, or primary research articles with
fewer than 30 patients. Exclusion criteria
also included cohort studies that were not
available in English. Studies that focused
on only one organ system without docu-
menting symptoms in at least one other
organ system were also excluded to avoid
skewing the data regarding organ system
involvement.

Inclusion criteria included cohort stud-
ies from any location with greater than 30
patients which included patient demo-
graphics and symptoms. Post-infection
symptoms selected for inclusion in the
analysis required at least three weeks of
follow-up after initial infection. Study selec-
tion was not restricted based on age, race,
severity of initial infection, or site of treat-
ment. Included studies are listed in Table 1.

Data Extraction

Extracted descriptive variables were site,
sample size, follow-up method, symptoms
post-infection, baseline characteristics,
and factors associated with severity of ini-
tial SARS-CoV-2 infection as provided by
the articles (performed by BD and EW).
Authors relied on the explicit mention of
desired variables from original primary
articles. However, due to heterogeneity of
the included articles, not all variables could
be extracted equally. If a primary work did
not mention a desired variable recorded in
other sources, it was left empty to indicate
a gap in data (Table 2).

Symptoms were classified according to
organ system involved (Table 3). Symptoms
without localized organ system involve-
ment, such as fatigue or fever, were catego-
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TABLE 3 (Part 1 of 2).

WHEIBE: LONG COVID EFFECTS AND MASSAGE BENEFITS

Long COVID Symptoms of Patients in Each Cohort Study Investigated

Graham Osikomaiya Sudre et al. Sykes Moreno- Bellan Halpin  Cheng Xiong
etal etal 28 days 56 days etal Perez et al. etal etal etal etal
Number of patients 50 274 558 189 134 277 238 100 13 538
General Sequelae
Fatigue 42 (84%) 35(12.8%) 545 (97.7%) 183 (96.6%) 53 (39.6%) 96 (34.8%) 64 (64%) 69 (61%) 152 (28.3%)
Fever 17 (6.2%) 351 (62.9%) 111 (58.7%) 14 (10.4%) 0 (0%) 0 (0%)
Muscular pain 30 (60%) 24 (8.8%) 357 (64%) 122 (64.6%) 69 (51.5%) 54 (19.6%) 14 (59%) 19 (19%) 24 (4.5%)
Joint pain 14 (5.9%) 41 (7.6%)
Night sweats/ chills 10 (3.7%) 152 (28.2%)
Respiratory Sequelae
Dyspnea 19 (38%) 26 (9.5%) 395 (70.80%) 143 (75.7%) 80 (59.7%) 95 (34.4%) 13 (55%) 50 (50%) 41 (36%) 140 (26.1%)
Cough 25(9.2%) 383 (68.6%) 118 (62.4%) 47 (351%) 59 (21.3%) 6 (2.5%) 19 (17%) 38 (7.1%)
Sore throat 1 (4.0%) 296 (53%) 116 (61.4%) 17 (12.7%) 0 (0%) 8 (7%) 17 (3.2%)
Nasal congestion
Cardiovascular Sequelae
Chest pain/distress/tightness 14 (28%) 27 (9.8%) 335(60%) 119 (63%) 24 (17.9%) 1(0.4%) 142 (26.4%)
Palpitations 9 (18%) 20 (7.4%) 60 (11.2%)
Neuropsychiatric Sequelae
Anxiety/depression 20 (40%) 64 (47.8%) 23 (23%) 67 (23.7%)
Sleep disturbances 18 (36%) 27 (9.8%) 47 (351%) 95 (17.7%)
Loss of smell 37 (74%) 5(1.8%) 395 (70.8%) 143 (75.7%) 13(9.7%) 59 (21.4%) 11 (4.6%)
Loss of taste 32 (64%) 7 (2.6%) 12 (9.0%) 12 (5.0%)
Headache 32 (64%) 35(12.8%) 509 (91.2%) M7 (93.7%) 49 (17.8%) 0 (0%)
Cognitive/memory 41(82%) 14 (52%) 169 (30.3%) 73 (38.6%) 84 (62.7%) 42 (152%) 40 (40%) 6 (6%)
Dizziness 20 (40%) 8 (2.9%) 14 (2.6%)
Blurred vision 9 (18%) 6(2.2) 15 (5.4%)
PTSD 136 (57.1%) 31 (31%)
Gastrointestinal Sequelae
Constipation 14 (28%)
not
specified
Diarrhea 1 (4%) 285 (511%) 103 (54.5%) 29 (10.5%) 29 (10.5%) 3 (1.3%)
Nausea 6 (2.2%)
Vomiting 2 (0.73%)
Loss of appetite 24 (8.8) 332 (59.5%) 126 (66.7%) 8 (8%)
Abdominal pain 17 (62%) 246 (44.1%) 93 (49.2%)
Dermatologic Sequelae
Hair loss 6 (6%) 154 (28.6)
Skin rash 25 (18.6%) 23 (8.3%)

rized as general symptoms. Anxiety and
depression were grouped together, as they
were combined in neurologically focused
studies of Long COVID Syndrome.24 Cog-

nitive deficiencies and memory impair-
ment were also combined due to their
association in “brain fog”, a state of cogni-
tive blunting.()
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TABLE 3 (Part 2 of 2). Long COVID Symptoms of Patients in Each Cohort Study Investigated

Buonsenso Cortes- Jacobson Igbal Guedj Venturelli Huang Carvalho-Schneider
etal Telles et al. etal. etal. etal etal. etal. et al. 30 days
60 days

Number of patients 129 186 18 158 35 767 1733 150 130
General Sequelae
Fatigue 14 (10.9%) 125 (67%) 36 (30.8%) 131 (82.9%) 186 (24.2%) 1038 (63%) 54 (36.0%) 28 (21.5%)
Fever 1(0.9%) 54 (34.2%) 4 (0.52%) 2 (1<%) 5 (3.6%) 0 (0%)
Muscular pain 13 (101%) 60 (32%) 21 (17.9%) 23 (66%) 29 (3.78%) 39 (2%)
Joint pain 9 (6.9%) 75 (47.5%) 23 (66%) 154 (9%) 13 (9.8%) 21 (16.3%)
Night sweats/ chills 32 (17%) 1(0.9%)
Respiratory Sequelae
Dyspnea 71 (38%) 31 (26.5%) 79 (50%) 28 (80%) 167 (21.7%) 16 (10.7%) 10 (7.7%)
Cough 7 (5.4%) 56 (30%) 10 (8.5%) 70 (44.3%) 23 (2.99%)
Sore throat 32 (17%) 3 (2.6%) 69 (4%)
Nasal congestion 16 (12.4%) 8 (6.8%)
Cardiovascular Sequelae
Chest pain/distress/tightness 12 (9.3%) 56 (30%) 16 (13.7%) 56 (35.4%) 23 (66%) 24 (31%) 75 (5%) 27 (18.0%) 17 (131%)
Palpitations 5 (3.8%) 7 (6.0%) 30 (3.9%) 154 (9%) 9 (6.5%) 14 (10.9%)
Neuropsychiatric Sequelae
Anxiety/depression 84 (53.2%) 82 (11.3%) 367 (23%)
Sleep disturbances 28 (21.7%) 89 (56.3%) 16 (46%) 437 (26%)
Loss of smell 6 (4.6%) 20 (M%) 25 (214%) 75 (475%) 10 (29%) 23 (2.99%) 176 (%) 40 (27.8%) 29 (22.7%)
Loss of taste 4 (31%) 20 (%) 25 (21.4%) 9 (26%) 23 (2.99%) 120 (7%)
Headache 13 (10.1%) 28 (15%) 7(60%) 57 (361%) 23 (66%) 4 (0.52%) 33 (2%)
Cognitive/memory 13 (10.1%) 20 (171%) 30 (19.0%) 17 (49%) 23 (2.99%)
Dizziness 101 (6%)
Blurred vision 7 (4%) 30 (19%)
PTSD
Gastrointestinal Sequelae
Constipation 8 (6.2%)
Diarrhea 2 (1.5%) 6 (3%) 8 (6.8%) 8 (1.0%) 80 (5%)  26(17.3%) 15 (11.5%)
Nausea 8 (6.8%)
Vomiting 8 (6.8%)
Loss of appetite 138 (8%)
Abdominal pain 3(2.3%)
Dermatologic Sequelae
Hair loss 20 (M%) 14 (12.0%) 63 (39.9%) 359 (22%)
Skin rash 9 (6.9%) 22 (12%) 47 (3%) 21 (15.4%) 15 (11.5%)

Analysis of Symptom Prevalence

The overall prevalence of each symptom
was calculated as the number of patients

reporting asymptom across all studies that
evaluated the given symptom, relative to
the total number of patients evaluated in
those same studies. To calculate the preva-
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lence of system dysfunction, the number
of patients who suffered from symptoms
within a specific system was divided by
the summed patients of studies reporting
symptoms for that system. All calculations
and graphing functions were performed
in R 3.4.3 (The R Foundation for Statisti-
cal Computing, Vienna, Austria) using the
packages Tidyverse and ggplot2.(26:27)

Literature Review of Massage Therapy in
the Treatment of Long COVID-Associated
Sequelae

A massage-based framework was used
to address the Long COVID symptomol-
ogy identified in the systematic review
of sequelae. In NCBI PubMed, a series of
searches were conducted (by HM) to iden-
tify applications of massage therapy in
relation to symptoms of Long COVID Syn-
drome or, when known, their underlying
pathophysiology. The search terms used to
identify relevant studies were “massage” or
“massage therapy,” along with the specific
symptom or mechanism (Table 4). Studies
published between January Ist, 2000 and
November 15th, 2022 were included to
encompass relevant research from the last
two decades while correcting for the bar-
riers to research during the height of the
COVID-19 pandemic. Review articles, com-
mentaries, and meta-analyses which did
not present primary data were excluded.
Additionally, studies whose participants
were children or non-human were not
included, so that findings would be appli-
cable to the populations identified in this
study. Studies were manually filtered to
exclude irrelevant topics, including invasive
mMassage techniques such as carotid sinus
massage, techniques that did not fall under
the definition of massage therapy, studies
that were not evaluating massage therapy
in relation to the symptoms searched, or
studies that were not available in English.
Study selection was not restricted based
on gender, race, or whether findings were
in support of massage therapy.

RESULTS

Systematic Review Study Selection and
Symptom Inclusion

INn NCBI PubMmed, a total of 246 studies

using the terms “Long COVID", “Long Haul-
ers”, “post-acute COVID”, and “Long COVID

Syndrome” were identified (Figure 1). Of
those, 93 papers fell outside of the estab-
lished time frame for study, January lst,
2021, to April 30th, 2021. A further 95 review
articles, commentaries, and letters were
excluded as they did not provide primary
data. One cohort study with fewer than
30 participants was excluded as studies
with a larger sample size would provide
more statistical confidence. To avoid
skewing of the data, 40 papers that only
focused on only one organ system were
excluded. The remaining 17 cohort stud-
ies which reported multi-systemic effects
of Long COVID Syndrome were analyzed
(Table 1).(2428-43) Notably, cohort studies
by Sudre et al.49) and Carvalho-Schneider
et al.?8) evaluated patients at two differ-
ent time points. Reported symptoms from
each time point were evaluated as separate
data sets in this analysis. The total patient
count across all studies was 5,877 patients,
with studies conducted around the globe
on cohorts ranging from 35 to 538 patients.
The weighted mean age was 53 years old;
497% (2,921) of patients were women and
50.3% (2,956) were men (Table 2). Acute dis-
ease severity ranged from asymptomatic
to requiring ventilation during hospitaliza-
tion, highlighting the prevalence of Long
Covid Syndrome regardless of severity of
initial infection.

To minimize bias from single-study
reporting, symptoms were only included in
our analysis if they were assessed in two or
more of the included studies. The resulting
symptoms evaluated in each study set are
listed by organ system in Table 3.

Long COVID Syndrome Symptom
Reporting and Prevalence

Assessment of symptoms was variable
across the studies, with some symptoms
reported in nearly all data sets while oth-
ers were only reported in a few studies
(Table 3, Figure 2). The most commonly
assessed symptoms were queried in 13 or
more of the study sets, and include fatigue
[17], dyspnea [17], chest pain/discomfort [16],
loss of smell [16], muscular pain [15], cough
[13], headache [13], and cognitive/memory
impairment [13]. Less commonly assessed
symptoms were described in 7 to 10 of the
studies, such as loss of taste [10], palpita-
tions [9], sore throat [9], fever [9], joint pain
[8], sleep distribution [8], anxiety/depres-
sion [7], and skin rashes [7]. Infrequently
described symptoms were evaluated in
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TABLE 4 (Part 2 of 2). Literature References to Massage Therapy in Treatment of Symptoms or Pathophysiology, 2000-2022

Excluded Relevant

Total
Retrieved

Search Terms: “massage” OR
“massage therapy”

Pathophysiology

Symptom

System

46

15

45
n8

161

AND “constipation”

Constipation

Gastrointestinal

51
138

AND “diarrhea”

Diarrhea

20
16

AND “nausea”

Nausea

86
32

102

AND “vomiting”

Vomiting

WHEIBE: LONG COVID EFFECTS AND MASSAGE BENEFITS

AND (“loss of appetite” OR “anorexia”)

Loss of Appetite

49 n

60
20
35

AND “abdominal pain”
AND (“hair loss” OR “alopecia”)
AND (“rash” OR “atopic dermatitis”)

Abdominal Pain

20
35

Hair Loss
Skin Rash

Dermatologic

AND “dysautonomia”

Inflammmatory Dysautonomia

Immune

16

16

AND “autonomic dysfunction”

Response

AND “cytokine storm”

Cytokine Storm

only two to six of the included studies and
were limited to hair loss [©], loss of appetite
[5], blurred vision [5], dizziness [4], sweats
[4], abdominal pain [4], vomiting [2], nausea
[2], PTSD [2],and nasal congestion [2]. These
numbers represent how often a symptom
was assessed across the subset of articles
reviewed here rather than the within-
population prevalence of each symptom.
By examining the pooled data from the
studies reporting a specific symptom, we
were able to evaluate the prevalence of
each symptom in Long COVID Syndrome.

Patients across nearly all included stud-
ies reported multisystemic or general
sequelae. Fatigue was reported asa symp-
tom by 32.35% of patients. Other general
sequelae were also common, with night
sweats or chills, generalized muscular pain,
fever, and joint pain all reported by more
than 10% of patients evaluated.

Respiratory symptoms were also fre-
quently present in the selected studies,
with 34.27% of patients reporting dyspnea.
Cough was reported by 23.40% of patients,
while sore throat and nasal congestion
were reported by 14.01% and 9.71% of
patients, respectively.

The greatest number of individual symp-
toms was reported in regard to neuropsy-
chiatric sequelae. The symptom reported
in the greatest percentage of patients who
were evaluated was PTSD, with 49.41% of
patients reporting this symptom across
two studies that assessed the symptom.
Sleep disturbances, loss of smell, anxiety
or depression, cognitive defects or mem-
ory deficiencies, and headache were all
recorded in 15-25% of patients who were
asked about these symptoms. In fewer
than 10% of patients assessed, loss of
taste, blurred vision, and dizziness were
reported.

Symptoms associated with the gastro-
intestinal (Gl) system were less likely to
be assessed; however, some symptoms
were quite common in the study popula-
tions. Although it was only assessed in four
studies, abdominal pain was reported by
31.22% of patients who were asked. Loss
of appetite and diarrhea were frequently
reported, with 22.0% and 12.39% of patients
indicating they experienced these symp-
toms, respectively, whereas nausea and
vomiting were only associated with Long
COVID in fewer than 4% of patients.

Cardiovascular symptoms made up only
a small number of the total symptoms
assessed with consistency, with only chest
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246 studies identifie
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153 papers for analysis
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" | <30 participants, n = 1
Single organ system study, n =40
A4

17 papers matched criteria

FIGURE 1. Attrition diagram: A total of 246 articles were identified using search terms related to Long COVID
Syndrome in NCBI PubMed as of June 2021; based on exclusion criteria, 17 cohort studies consisting of 19 data sets
were chosen to serve as a basis of a systemic review of the symptoms associated with Long COVID Syndrome.
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FIGURE 2. Symptom prevalence in patients suffering from Long COVID Syndrome is shown as the number of
patients presenting with the specific symptom relative to the total number of participants that mentioned any
symptoms across all studies that documented the specific symptom. The number within parenthesis is indica-
tive of the number of studies that reported each symptom.

of patients across 16 studies, while 7.9% of
included patients from nine studies expe-
rienced heart palpitations.

pain/tightness and heart palpitations
recorded in multiple studies. Chest pain
or discomfort was experienced by 11.3%
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Additionally, several patients evaluated
for Long COVID reported dermatological
symptoms, with 9% of patients reporting
hair loss and 4.2% of patients reporting
rashes of the skin.

Organ System Dysfunction Prevalence
in Long COVID Syndrome

By calculating the mean prevalence of
symptoms in each organ system, it was
possible to determine the relative inci-
dence of organ system dysfunction in Long
COVID Syndrome. Across all studies and
symptoms, 23.54% of patients dealing with
Long COVID Syndrome suffered from pul-
monary sequelae. General sequelae were
reported on average by 18.10% of patients.
An average of 17.01% of patients reported
neuropsychiatric sequelae, while 16.71%
reported Gl sequelae, 9.90% described car-
diovascular sequelae, and dermatological
sequelae were experienced by an average
of 6.66% of patients (Figure 3).

Massage Therapy Treatment of Long
COVID Syndrome Sequelae and Underlying
Pathophysiology

The pathophysiology of Long COVID
Syndrome is largely hypothetical, due to
the wide range of mechanisms that could
result in associated symptoms. The iden-
tified pathophysiology of Long COVID
symptoms discussed in this review, as
well as the number of studies within our
inclusion criteria that investigated their
relationship with massage therapy, are
listed in Table 4. General sequelae such as
fever, night sweats, and chills do not have
identified pathophysiology in the con-
text of Long COVID Syndrome, and there
were no studies within our criteria that
examined their relationship with massage
therapy. However, muscular and joint pain
has shown improvement following mas-
sage therapy.*+4%) Although some stud-
ies found that participants experienced
no change or minor increases in fatigue
following massage therapy,“e48 multiple
studies demonstrated that it was success-
ful in reducing measures of fatigue.(#2->1

Massage therapy is also effective in man-
aging respiratory symptoms identified in
this study, including dyspnea,>2 cough, (>3
and sore throat.®% There were no studies
within our selection criteria demonstrating
the relationship between massage therapy
and nasal congestion. While a few studies

Overall prevelance (%)

Organ System

FIGURE 3. Prevalence of organ specific sequela in
patients suffering from Long COVID Syndrome in each
organ system were averaged to determine the organ
systems most affected.

saw Nno change in measures of dyspnea,
none implied that massage resulted in
harm to the participants.(5556)

Specific cardiovascular sequelae of Long
COVID Syndrome may benefit from mas-
sage therapy, which can ameliorate chest
pain;(5758) however, there were no studies
within our selection criteria demonstrating
the relationship between massage therapy
and palpitations. While the exact mecha-
nism of chest pain in the context of Long
COVID Syndrome is not yet clear, elevated
concentrations of C-reactive protein (CRP)
and creatine during acute COVID-19 infec-
tion have been associated with prolonged
cardiovascular symptoms.(52) Massage
therapy has resulted in decreased CRP(©0)
and creatine® |evels when used to com-
plement pharmacological treatments for
musculoskeletal conditions.

Furthermore, massage therapy may
alleviate some neuropsychiatric sequelae
of Long COVID Syndrome. Numerous
studies found that measures of anxi-
ety and depression were significantly
improved following massage therapy.
(62-64) One proposed pathway for the devel-
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opment of anxiety and depressive symp-
tomsin Long COVID Syndrome patientsis
elevated levels of inflammatory cytokines,
specifically interleukin-6 (IL-6) and tumor
necrosis factor-a (TNF-a).(63) Massage
therapy decreases both IL-6 and TNF-a
levels:(©8) thus, it has the potential to be
an effective treatment for this mechanism
of neuropsychiatric symptom develop-
ment. Additionally, massage therapy is
effective in improving neuropsychiatric
sequelae such as sleep disturbances,(¢7)
headaches,(®8) cognitive impairment,(©2
dizziness,7) and PTSD.(7) There were no
studies within our selection criteria dem-
onstrating the relationship between mas-
sage therapy and blurred vision or loss of
smell and taste.

Massage may be beneficial in alleviat-
ing gastrointestinal symptoms associated
with Long COVID Syndrome. It has been
implicated in the management of consti-
pation and abdominal pain,(7? as well as
diarrhea, nausea, and vomiting.(”3) While
some studies found no significant rela-
tionships between massage therapy and
aforementioned gastrointestinal symp-
toms, there was no evidence of harm or
worsened symptoms.(56)

There were no studies within our selec-
tion criteria that investigated the effective-
ness of massage therapy in the treatment
of hair loss or skin rashes.

DISCUSSION

Long COVID Syndrome consists of a set of
ongoing symptoms, ranging from mild to
severe, experienced by patients following
an acute SARS-CoV-2 infection. Sequelae
may either be novel to the individual
or residual from the primary infection,
though the specific pathophysiology of
Long COVID Syndrome is not yet clear. Cur-
rent treatment of Long COVID Syndrome
relies on supportive therapeutic strategies
to treat patients’ symptoms, and benefits
have been limited to marginal improve-
ment of dyspnea and control of tachy-
cardia.775) Here, we provide a systematic
review of Long COVID Syndrome studies to
determine the prevalence of organ system
involvement and gain understanding of
Long COVID Syndrome-associated symp-
toms in the general population. With this
understanding of the symptomology of
Long COVID Syndrome, we can explore
mMassage therapy and non-pharmaceutical

techniques associated with relief of these
symptoms.

We analyzed a total of 17 multi-system
cohort studies published between January
Ist, 2021 and April 30th, 2021 that reported
on the long-term symptoms of COVID-19
to determine the prevalence of symptoms,
as well as the organ systems most affected.
Fatigue, dyspnea, cough, PTSD, sleep dis-
turbances, loss of smell, abdominal pain,
and decreased appetite were experienced
by more than 20% of patients. Many of
these symptoms are associated with a
decreased quality of life, especially fatigue,
dyspnea and PTSD, which were the most
common symptoms identified.(76-79) While
PTSD was the most prevalent symptom in
our analysis, it was only assessed in two
studies of Long COVID Syndrome. On an
organ system level, respiratory sequelae
were the most frequently experienced type
of symptom, followed by general sequelae,
then neuropsychiatric and GIl. Cardiac and
dermatological sequelae were the least
prevalent.

Current treatments for Long COVID
Syndrome are limited, evolving, and
non-standardized, and primarily rely on
pharmacologic treatments. Multiple coun-
tries have produced clinical guidelines
for treatment of Long COVID Syndrome;
however, these guidelines rely on expert
opinion and have not yet been scientifi-
cally verified.(89-82) Within these guidelines,
recommended therapies consist primarily
of drugs for symptomatic relief. Symptom-
only focused treatments may include ste-
roids for symptomatic relief of dyspnea, 83
or arrhythmia-controlling medication and
anticoagulants for the management of
cardiac and hematological sequelae of
dysrhythmia and hypercoagubility.(8485)
This pharmacological approach for treat-
ment of Long COVID Syndrome presents
a set of secondary problems for patients,
such as drug interactions or side effects,
that can further complicate the patient’s
medical situation.(8%)

Application of Massage Therapy as a
Non-Pharmaceutical Option for Treatment
of Symptoms Associated with Long

COVID Syndrome

Massage therapy has a long history
within the United States of being the
most accepted complementary medicine
with therapeutic applications.87) It has
been commonly applied in the manage-
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ment of pain and stress, but has also been
shown to be beneficial in other medical
conditions including rheumatoid arthri-
tis,(88) anxiety,(89.99) sleep disorders,(91.92)
and musculoskeletal disorders.(®3) Based
on these benefits, massage therapy has
been integrated into hospital care for
long-term hospitalized patients,®% post-
surgery recovery,(©%) and during labor and
childbirth.(©6-28)

While there is a lack of direct clinical
evidence for the application of massage
therapy for in the treatment of Long COVID
Syndrome, there isample support for mas-
sage in treatment of individual symptoms
and conditions with shared symptomol-
ogy. Considering the wide-ranging ben-
efits of massage therapy and its availability
in both inpatient and outpatient settings,
we propose that massage therapy could be
utilized as a supplemental approach, in an
addition to current treatment options, to
ease symptoms in patients experiencing
Long COVID Syndrome. This is not the first
time that holistic approaches have been
proposed as a treatment for COVID-19.
Traditional Chinese medicine, which also
involves the purposeful manipulation of
tissue, had beneficial effects on COVID-19
patients when coupled with Western med-
icine remedies, providing further support
for complementary medicine as a thera-
peutic avenue to pursue in the future.(®2)

Respiratory sequelae were most fre-
quently reported by patients experiencing
Long COVID Syndrome, and dyspnea was
the most commonly reported symptom.
Massage therapy may provide some relief
for these patients. In addition to manage-
ment of dyspnea,(52) massage therapy
has demonstrated benefits for patients
with cystic fibrosis, improving mood and
facilitating better peak airflow readings.(100)
Furthermore, massage therapy has been
linked to improvements in pediatric
asthma symptoms, including decreased
cortisol levels and asthma-associated anxi-
ety.101102) A5 gnxiety is a known potential
contributor to dyspnea,193) these stud-
ies suggest that massage therapy could
provide beneficial outcomes to patients
struggling with respiratory sequelae of
Long COVID Syndrome. Furthermore,
active breathing exercises with light active
stretches directed by a breathing special-
ist have been associated with improved
respiratory function as they contribute to
increased expansion range of the chest
wall,[7® which has also been observed fol-

lowing deep tissue massage therapy.(104
Thus, breathing or stretching exercises
could be implemented instead of massage
for treatment of dyspnea, or incorporated
alongside or within a massage therapy
treatment plan, to further increase poten-
tial beneficial effects. More aggressive
complementary therapy interventions
could also incorporate chest wall vibration
or acupuncture.(193)

One aspect of Long COVID Syndrome
with a significant negative impact is the
emergence or persistence of multiple neu-
ral symptoms such as migraine-like head-
aches,105106) prolonged loss of taste and
smell,(7197) and difficulties with memory,
concentration, and executive language,
collectively referred to as “brain fog.”(108,109)
Our data and other neurologically-focused
Long COVID studies identified PTSD, anxi-
ety and depression, and sleep disturbances
as commonly reported symptoms.11011) |n
an analysis of 62,354 patients across 54
health-care organizations, the approxi-
Mate incidence of first or recurrent psychi-
atric disease at 90 days post-SARS-CoV-2
infection was 18.1%, significantly higher
than matched control cohorts of patients
diagnosed with influenza or other respira-
tory infections.(M) Multiple studies have
reported COVID-19 to be a risk factor for
developing PTSD; however, there is some
discrepancy on the role of ICU hospitaliza-
tion in development of PTSD, so the relative
contributions of infection or hospitalization
to PTSD risks in Long COVID patients is
not yet clear.4313114) |n Western medicine,
treatments for neuropsychiatric symptoms
have often relied on pharmacological inter-
ventions.(e5115116) Sadly, these treatments
may have limited success due to common
medication-associated side effects and
drug-drug interactions,”) highlighting
the need for non-pharmacological inter-
ventions such as massage therapy. As the
body of literature continues to growy, it is
clear that massage therapy offers ben-
efits to patients suffering from mental
health disorders; notably, it has shown
to be effective in alleviating many of the
neuropsychiatric symptoms that are also
common to Long COVID Syndrome.(90.118-121)
Massage therapy can improve sleep qual-
ity,(67122) enhance trauma-related psycho-
therapeutic outcomes,” reduce anxiety
and depression,146467120) gnd relieve stress,
with increased dopamine and serotonin
and decreased cortisol levels.(67121123) Thys,
Massage therapy should be considered for
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implementation as a non-pharmacologi-
cal,complementary treatment, in conjunc-
tion with other accepted neuropsychiatric
treatment approaches, to benefit patients
experiencing neuropsychiatric sequelae of
Long COVID Syndrome.

Fatigue and muscular pain/myalgia were
also commonly reported by patients with
Long COVID Syndrome. While fatigue is
normal and expected during viral infec-
tions, the longevity of these symptoms is
of great concern, as ongoing fatigue could
have far-reaching implications on family
life, job stability, overall health, and quality
of life.[444549-51) Massage therapy has been
effective at reducing fatigue in cancer
patients,(12124) gnd its role in the treatment
of patients suffering from chronic fatigue
or muscular pain has been documented
extensively.#+4549-51) |t has been proposed
that massage therapy may dampen noci-
ception and trigger release of oxytocin,
which can lead to decreases in muscle
pain and promote a relaxation response
that reduces high cortisol levels routinely
associated with stress and sleep disrup-
tions.#549) While the mechanisms of Long
COVID Syndrome pain and fatigue are not
yet known, a small study found that lym-
phatic drainage massage reduced fatigue
and pain in patients with Long COVID Syn-
drome,125) suggesting that patients expe-
riencing fatigue or muscle pain associated
with Long COVID Syndrome could gain
similar benefits by incorporating massage
therapy into their treatment regimen.

Some patients reported dermatological
symptoms of Long COVID Syndrome such
as hair loss and skin rashes. Appearance
of new, non-infectious rashes or sudden
hair loss is most likely to occur following
an extremely stressful event, either emo-
tional or physical.l28) Acute COVID-19 infec-
tion can contribute to multiple stressors,
from the emotional trauma of a severe
infection to nutritional deficiencies dur-
ing the illness. While it is not yet clear if
mMassage therapy could provide benefits
to patients experiencing atopic rashes, for
patients with stress-related hair loss, light
scalp movement combined with the use of
specific oils and additives could stimulate
hair growth.(27) Additionally, massage may
contribute to increases in blood flow, skin
softening, and cellular repair and regenera-
tion,(128129) which have been implicated in
increased hair density.(¥9 Thus, massage
therapy techniques, particularly those that
incorporate scalp stimulation, may be ben-

eficial to patients struggling with hair loss
related to Long COVID Syndrome.

While gastrointestinal symptoms were
only reported in a few of the included
studies, abdominal pain is a concerning
symptom of Long COVID Syndrome as it
can significantly diminish a patient’s qual-
ity of life. While we were unable to pinpoint
the type or location of the described pain
due to reporting limitations within source
studies, we observed that more than 30%
of patients assessed reported abdominal
pain as a symptom of Long COVID Syn-
drome. Multiple mechanisms have been
proposed as potential reasons for gastroin-
testinal symptoms or pain associated with
COVID-19, including altered Gl flora due to
antimicrobials or an imbalance between
pathological and beneficial microbes,
effects of proinflammatory cytokines fol-
lowing acute COVID-19 infection, or loss of
mMucosal tissue integrity triggering immu-
nological activation.(3132) While comple-
mentary therapies may not directly treat
these conditions, massage or acupuncture
could reduce pain in patients and improve
Gl motility to relieve constipation for Long
COVID patients with symptoms that are
not fully remedied by other therapies, lead-
ing to an overall improvement in patient
quality of life.(72133-135) While patients expe-
riencing Long COVID Syndrome are likely
to benefit from massage therapy, care
to patients suffering from Gl symptoms
should be limited to light touch around
the abdomen, and include comfortable
positioning for the patient.

The renal system is heavily affected by
COVID-19 and is used as a prognostic fac-
tor of survival, but was not captured in our
systematic review.(136137) COVID-19 infec-
tion is associated with decreased kidney
function,(1¥8139) gnd one study reported
that 14.3% of sick patients required dialy-
sis for survival.40) Examination of the
kKidneys postpartum COVID-19 patients
found severe acute tubular necrosis and
lymphocyte infiltration.04) While there
is limited research discussing the effects
of massage therapy on renal function,
evidence supports massage therapy as
a means of improving quality of life in
patients receiving hemodialysis.(#2) Fur-
ther research is needed to determine
how massage therapy might impact the
renal system sequelae, particularly within
the context of Long COVID, once more
information is available concerning renal
symptomology.
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Massage Therapy and Immunomodulation
in Long COVID Syndrome Pathophysiology

While the complete pathophysiology
of Long COVID has not been elucidated,
mMany studies have explored immunologi-
cal aspects of COVID-19 that correlate with
prolonged symptoms. Long-term COVID-
19 symptoms were associated with high
titers of IgG and IgM antibodies against
SARS-CoV-2 circulating in serum over a
prolonged period of time.043) [t has been
proposed that autoimmune antibodies
developed during COVID-19 infection
could trigger an inflammatory response
and cause extensive damage in the lungs,
contributing to development of Long
COVID symptoms.(44) Immune hyper-
activation has also been proposed as a
potential driver of the progression from
acute to post-acute COVID, with elevated
levels of inflammatory cytokines and highly
activated innate immune cells found in
patients experiencing Long COVID.(145146)
In addition, compared to patients with only
acute symptoms, Long COVID Syndrome
patients had lower levels of regulatory
T-cells and PD-1 expression on CD4 and
CD8 T-cells.%7) Both regulatory T-cells and
PD-1 expression are important for regulat-
ing immune responses and impact cyto-
Kine expression, suggesting that patients
who are experiencing Long COVID Syn-
drome are also likely to be experiencing
unregulated inflammation.

There is extensive history and evidence
connecting massage therapy with immu-
nomodulatory effects. Massage therapy
was associated with increasing T helper cell
countsin HIV-infected children, which can
include regulatory T cells,(148149) decreasing
cortisol levels in pregnant patients,(>°) and
reducing inflammatory signaling due to
high intensity exercise(®63) or rheuma-
toid arthritis.(66151152) For patients with
SARS-CoV-2-induced inflammation as a
component of Long COVID Syndrome,(146)
mMassage therapy could provide a potential
method for decreasing proinflammatory
molecules.(66151152) However, the frequency
of massage therapy sessions may influ-
ence their effectiveness, particularly in
the context of immunomodulation. A
single session of Swedish massage therapy
decreased inflammatory cytokines and
markers in the blood,(1%3) while two ses-
sions a week resulted in a minor increase
in inflammatory cytokines.(153154) This sug-
gests that implementing massage ses-

sions too often may reduce their therapeu-
tic potential, although further research is
needed to determine the optimal number
or frequency of sessions. It is also impor-
tant to highlight that massage therapy
had no effect on inflammatory markers
associated with prolonged wake cycle
and unbalanced circadian rhythm, so with
these symptoms, massage is likely to be
most effective when used in combination
with other therapeutic interventions.(15%
While it is not yet possible to determine
if massage therapy could be employed
to prevent or eliminate Long COVID Syn-
drome, given the evidence supporting an
association between a proinflammatory
state and long-term COVID symptoms,
coupled with the immunomodulatory ben-
efits of massage therapy, it is feasible that
mMassage therapy could alleviate aspects
of the pathophysiology at the root of Long
COVID Syndrome.

Limitations

In the present study, we were unable
to investigate all organ systems involved
with Long COVID Syndrome or assemble
a complete symptomology due to limited
data reported in studies that met inclu-
sion criteria. As such, we may have missed
important symptoms that were rarely
investigated or only reported in single-
system Long COVID studies. This may fur-
ther be compounded by the fact that the
systematic review was completed in 2021
which was an early period in the reporting
of Long COVID Syndrome. Despite the sig-
nificant time that has passed since those
initial investigations and ongoing growth
of Long COVID knowledge, the symptoms
and systems highlighted in these studies
still provide an important framework for
identifying potential new therapeutics. An
additional limitation of our study isthat our
search was only focused on SARS-CoV-2. It
is possible that the constellation of symp-
toms following infection observed in this
analysis are not unique to SARS-CoV-2, but
rather are general chronic findings after
viral infections. However, regardless of
the specificity of the symptoms, massage
therapy techniques may still provide relief
to patients with chronic post-viral disease.

Lastly, in the absence of direct evidence
for massage therapy in the symptomatic
relief of Long COVID Syndrome, potential
benefits are suggested based upon stud-
ies in patients with shared symptoms.

INTERNATIONAL JOURNAL OF THERAPEUTIC MASSAGE AND BODYWORK—VOLUME 17, NUMBER 1, MARCH 2024



WHEIBE: LONG COVID EFFECTS AND MASSAGE BENEFITS

Prior research into the effect of mas-
sage on other health issues with similar
symptomology does not guarantee that
massage therapy will be successful in the
treatment of symptoms associated with
Long COVID Syndrome. In addition, in the
absence of understanding of the patho-
physiology of Long COVID Syndrome, it is
not yet possible to clearly demonstrate the
mechanisms by which massage therapy
could offer relief from symptoms. The
intention of this work is to propose that
non-pharmacological interventions such
as massage therapy have the potential to
benefit patients experiencing Long COVID
Syndrome and should be an important
avenue of investigation for future research
into complementary therapeutics for Long
COVID Syndrome.

CONCLUSION

Massage therapy has a strong history
as an effective holistic intervention for
chronic diseases. This study presents a sys-
tematic review of Long COVID Syndrome
as reported in multi-system cohort litera-
ture from early 2021, to identify common
symptoms and frequently affected organ
systems. A review of therapeutic massage
literature suggests that patients experi-
encing symptoms associated with Long
COVID Syndrome—such as muscular and
joint pain, fatigue, dyspnea, cough, sore
throat, chest pain, anxiety, depression,
sleep disturbances, headaches, cognitive
impairment, dizziness, PTSD, constipa-
tion, abdominal pain, diarrhea, nausea,
and vomiting—may benefit from massage
therapy. For patients with symptoms such
as fever, night sweats, chills, nasal conges-
tion, palpitations, blurred vision, loss of
smell and taste, and skin rashes, the effects
of massage therapy to complement phar-
macological treatment are not yet clear.
Massage therapy has also been effective
in reducing inflammmatory markers which
are often observed in patients with Long
COVID Syndrome. Consequently, the
implementation of massage therapy tech-
nigues May mitigate the hyperinflamma-
tory state, and thus reduce the symptom
presentation or severity of Long COVID
symptoms. Future work should focus
on elucidating the benefits of massage
therapy techniques on a broad range of
patients experiencing Long COVID Syn-
drome. For example, as fatigue isone of the

mMost common symptoms of Long COVID
and there is extensive research regarding
the benefits of massage therapy on fatigue
associated with many conditions, patients
may be well served by future investigations
into the effect of massage therapy on Long
COVID fatigue. We hope that current and
future studies will open further avenues for
treatment and symptomatic relief, with the
goal of improving quality of life for patients
with Long COVID Syndrome.
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