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Abstract:

Introduction: SARS-CoV-2 promotes the occurrence of short and long-term changes in the oral cavity. This study

aimed to present the effect of SARS-CoV-2 on the salivary glands.

Methods: The study group included 138 patients with mild COVID-19 who had various pathologies in the salivary

glands. All these patients were treated with antiviral and moisturising agents; some received antibiotics, substances

supporting saliva secretion, and saliva substitutes, and some had photobiomodulation and massage of salivary glands.

Results: In the studied group, statistical significance (α≤0.05) was found for xerostomia, ectasia, and sialadenitis,

and  other  changes  were  statistically  insignificant  (α>0.05).  Severe  dryness  was  observed  in  10%  of  patients,

moderate  in  28.33%,  and  mild  in  61.66%.  Ectasia  was  found  in  29.71%  of  cases,  sialadenitis  in  10%,  Sjogren's

syndrome in 6.5%, neoplasm in 3.62%, and recurrent sialadenitis was found in 6.5%.

Discussion: The conducted study indicates that changes located in the salivary glands after SARS-CoV-2 infection

are  characterized  by  clinical  diversity,  occur  more  often  in  women,  and  may  be  recurrent.  Salivary  disorders  in

patients with and after COVID-19 are they impair here quality of oral health and affect the sense of taste, and cause

difficulties in eating food. and increase the risk of mental disorders.

Conclusion: The diseases of the large salivary glands are a significant problem during COVID-19. In the absence of

pain and systemic symptoms, observation should be carried out for 4 weeks and wait for spontaneous disappearance.

With  the  simultaneous  occurrence  of  various  pathological  changes,  the  patient  should  be  referred  for  specialist

treatment.
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1. INTRODUCTION
SARS-CoV-2  promotes  the  occurrence  of  short  and

long-term changes in the oral  cavity.  Early changes may
precede  the  systemic  changes  by  up  to  4  days  or  occur
simultaneously  and  lead  to  changes  in  the  flow  and
composition of saliva, resulting in taste disturbances [1].
Whereas  long-term  symptoms  emerging  up  to  12  weeks
after the general symptoms and last at least two months
and cannot be explained by an alternative diagnosis, are
called  Post-COVID  Syndrome  (PCS)  [2-5].  Some  authors
believe  that  PCS  can  be  diagnosed  when  symptoms  last
longer than 12 weeks [6]. However, there is still no clear
position  regarding  the  terminology  and  classification  of
PCS  [7].  It  has  been  hypothesized  that  persistent
symptoms after COVID-19, also referred to as Post-COVID
Condition  (PCC),  may  be  related  to  the  long-term
persistence  of  the  virus,  abnormal  immune  response,
and/or  organ  damage  [8].  It  is  also  uncertain  whether
changes  located  in  the  oral  cavity  are  the  result  of  the
virus or are secondary [9-12].  Based on research,  it  was
found that the oral cavity is the portal and reservoir of the
virus [13].

Based  on  the  literature,  it  can  be  stated  that  the
symptoms  of  COVID-19  in  the  oral  cavity  include:  pain,
xerostomia,  aphthous-like  lesions,  erosions,  ulcerations,
changes in mucosal color, vascular lesions, vesiculobullous
lesions,  periodontal  necrosis,  candidiasis,  tongue lesions
ranging from strawberry tongue through atrophic, nodular
lesions to geographic tongue, exacerbation of autoimmune
diseases,  Kawasaki-like  disease,  Erythema  Multiforme-
like, atypical Sweet syndrome, Melkerson-Rosenthal synd-
rome,  aphthous  stomatitis,  angular  cheilitis,  herpetic
lesions,  varicella-zoster  virus infection (VZV),  drug rash,
vasculitis,  thrombi,  perivascular  lymphocytic  infiltration,
focal capillary thrombosis, hemorrhages [14-17].

COVID-19  has  also  affected  dentistry  and  dental
treatments.  Based  on  a  survey  study  .  A  similar  number
stated  that  emergency  dental  procedures  should  be
performed  in  the  event  of  conducted  in  Nepal,  nearly  a
quarter  of  dentists  were  not  working  in  dental  offices.  A
similar  number  stated  that  emergency  dental  procedures
should be performed in the event of a COVID-19 infection.
Patients  received  dental  treatments  from  only  10%  of
dentists  during  the  lockdown,  and  53%  of  dentists
participated in online training. 70% of dentists experienced
financial difficulties due to a lack of remuneration. 86% of
respondents  indicated  that  dental  procedures  should  be
performed  regularly  despite  the  pandemic  [18].

Pathological  changes  in  the  salivary  glands  have
accompanied SARS-CoV-2 infection since the beginning of
the pandemic [1]. Xerostomia is recognized by the WHO as
one of the symptoms of COVID-19. Epithelial cells of the
salivary glands can become infected and be the source of
the virus in saliva, which is crucial for the development of
effective strategies for diagnosis, prevention, and therapy
[19-21]. Based on research, it was found that the salivary
glands may be one of the transmission routes of the SARS-
CoV-2 virus, which, after replicating in the oral cavity, can
spread  with  saliva  [20].  Angiotensin-converting  enzyme

receptors 2 (ACE2) and Transmembrane serine protease 2
(TMPRSS2)  present  in  the  acinar  cells  and  ducts  of  the
large salivary glands are expressed, which promotes the
entry of the virus and its replication [20, 21].

However, information regarding xerostomia related to
COVID-19 should be interpreted carefully, because many
causes contribute to the appearance of dry mouth. SARS-
CoV-2  infection  induces  cytokine  release  syndrome  and
thrombocytopenia,  which  may  be  accompanied  by
inflammation,  fibrosis,  hyperplasia,  metaplasia,  precan-
cerous  conditions  of  the  salivary  glands,  or  autoimmune
diseases (e.g., Sjogren's syndrome). It was found that the
above-mentioned pathologies are most often located in the
parotid and submandibular glands [22-28].

The available  literature  also  contains  information  that
changes  in  the  salivary  glands  may  result  from  post-
vaccination  complications,  the  so-called  adverse  event
reaction  [29].

It  should  be  noted  that  salivary  flow  is  influenced  by
many local factors (e.g., oral hygiene, decreased cortisol or
amylase  levels,  ult),  radiotherapy)  and  systemic  factors,
including medications (e.g., psychotropic, antidepressants,
antihistamines,  diuretics,  chemotherapy),  dehydration,
dietary composition, psychological factors (stress, anxiety,
depression), various systemic diseases (e.g., diabetes, HIV,
HCV, hypertension, Alzheimer's disease), and disorders of
the  central  and  peripheral  nervous  systems  [30,  31].  The
amount and quality of saliva also change with age, but this
relationship is not directly proportional, as salivary flow is
influenced  by  factors  such  as  local  and  general  health,
medications,  and  preferred  lifestyle  [32].

The study aimed to present various changes located in
the  salivary  glands  after  SARS-CoV-2  infection  and  to
assess their disappearance depending on the therapy used
or its lack.

2. MATERIALS AND METHODS
The study followed the Sex and Gender  Equity  in  Re

search guidelines (SAGER) to ensure appropriate inclusion
and  reporting  of  sex-related  data  (Appendix).  The
research was planned and conducted using the STROBE
checklist.  The  Warsaw  Medical  University’s  Bioethical
Commission has approved the range of the retrospective
study (Commission statement AKBE/151/ 2024).

The  data  were  obtained  from the  medical  records  of
1,256 patients treated at our dental clinic from 2020-2023.
The  minimum sample  size  calculated  using  the  Raosoft®

calculator was 135 persons with a 5% margin of error and
a 95% confidence level. The sample power for the Type II
error  probability  calculated  using  the  G*  Power  3.1
application  was  0.8532830.  The  search  was  based  on
SARS-CoV-2,  RT-PCR,  changes  in  the  salivary  glands,
xerostomia, therapeutic methods, and supportive therapy.
Data analysis allowed us to select 138 patients (including
86 women and 52 men) aged 20-40 after a mild COVID-19
infection  who  had  various  pathologies  in  the  salivary
glands. The patients were previously healthy and had no
problems  with  salivation,  allergies,  or  addictions.  The
exclusion  criteria  were  comorbidities,  pregnancy,
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addictions, and stimulants. Patients gave written consent
to provide research documentation.

Patients were assigned a random ID number that did
not  allow  them  to  be  identified  in  the  clinic's  records.
Patient records were copied to a password-protected AES
256  encryption  external  SSD,  to  which  only  researchers
had  access.  After  finishing  the  data  analysis,  the  docu-
mentation was deleted from the SSD.

The examination of each patient was performed during
the  first  visit,  periodically  (Table  1),  and  when  reporting
dental problems.

In the case of the diagnosis of xerostomia, the severity
of dryness was assessed on a Challacombe scale of 0-10 (0 -
no  dryness,  10  -  severe  case  of  dryness).  The  test  was
repeated  after  two  weeks.

All treated patients were treated with an antiviral agent,
Heviran 800 mg (Polpharma), and a moisturizing agent with
a  biocidal  effect,  Fomukal  (Vipharm).  Patients  with
sialadenitis  or  ectasia  were  additionally  treated  with  an
antibiotic,  Clindamycin  600  (MIP  Pharma).  The  patients
who had enlarged salivary glands and swelling were treated
with  photobiomodulation  (PBM)  and  gentle  massage.
Patients with xerostomia were additionally recommended to
use  substances  supporting  saliva  secretion  (e.g.,  drinking
water with lemon, chewing sugar-free gum, or eating sour
candies) and saliva substitutes - Xerostemin aerosol (Atos).

All  patients  were  recommended  increased  hygiene,
including  the  use  of  alcohol-free  mouthwash.

Patients  were  informed  to  avoid  alcohol  and  products
containing caffeine.

If  the  swelling  persisted  for  more  than  4  weeks,  the
patient was referred for laboratory tests and on ultrasound
(US) or to a specialist centre.

The documentation analysis enabled us to determine the
time of remission of the pathology, depending on whether
therapy was used or not.

Descriptive  statistics  functions  in  MS  Excel  365  were
used  for  statistical  analysis  of  quantitative  data.  The

outcomes included the total number of subjects by gender
(N),  the  number  of  valid  observations  (n),  the  arithmetic
mean  (x̄),  and  the  percentage  of  patients  with  specific
changes in salivary glands, including xerostomia and their
duration. The level of statistical significance was adopted as
α=0.05 and p-value ≤ 0.05, which allowed us to reject the
hypothesis about the lack of association between COVID-19
and salivary gland pathologies.

3. RESULTS
The results of this retrospective study were presented

in  2  tables  and  3  figures.  Changes  in  the  major  salivary
glands  in  women  and  men,  and  their  duration,  were
presented in Table 2. The time of changes disappearance
after  treatment  or without  therapy  was presented  in
Table  3.  The  figures  present  sample  photos  of  the
xerostomia,  the  left  parotid  gland inflammation,  and the
neoplasm.

Based on the analysis of medical records of the study
population  of  1,256  patients,  it  was  found  that  various
changes affecting the salivary glands occurred in 11% of
people, including 6.8% of women and 4.2% of men.

71  women  experienced  three  coexisting  pathologies:
xerostomia, ectasia, and sialadenitis. Only one pathology,
xerostomia, occurred in 13 men.

Unilateral changes in the salivary glands occurred in
38  patients  (27.53%  of  cases)  and  were  usually
accompanied  by  xerostomia.

Xerostomia (Fig. 1) was found in 60 people (47 women
and 13 men). In 42 patients, it appeared 3-4 days before
the  systemic  symptoms  of  SARS-CoV-2  infection,  and  in
18, it was observed approximately three months after the
appearance  of  systemic  symptoms.  In  37  patients,  mild
dryness (VAS = 1–3), in 17 moderate dryness (VAS = 4–7),
and  6  severe  dryness  (VAS  =  8–10)  was  observed.  In  7
people (5% of cases), dryness persisted intermittently for
36 months.

Table 1. Checklist of medical examinations of patients covered by the research program. Available online under
the terms of the Creative Commons Attribution Non-Commercial License 3.0. [33].

Medical Examination Periodicity Checklist

Subjective and objective
examination

First visit, one and two weeks after the treatment was
started. In the first year of observation every month, in
subsequent years every 2 months or when a problem
occurs.

Oral condition, date of appearance of the first and subsequent
symptoms, complications, current complaints, systemic diseases,
medications taken, and addictions.

Laboratory tests First visit, next every 6 months. In case of deviations from the norm, referral to a specialist.

Thorax X-ray or CT scan First visit, next every 12 months. In smoking and COPDA patients.

OPG/OPTB First visit, next every 6 months. Assessment of the condition of stomatognathic system.

USC In case of swelling of the salivary glands lasting 4 weeks. In case of deviations from the norm, referral to a specialist.

CODSD First visit and after 2 weeks. The severity of dryness on the Challacombe scale.
Abbreviations: COPDA - Chronic obstructive pulmonary disease.
OPG/OPTB – Orthopantomography.
USC – Ultrasonography.
CODSD – Clinical Oral Dryness Score.
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Table 2. Pathological changes of the major salivary glands - frequency of occurrence, depending on gender and
duration.

No. Type of Pathological Change in the Major Salivary Glands
Gender

Duration (months)
Women Men

1. Xerostomia 47 13 3 to 36
2. Ectasia 29 12 3 to 36
3. Sialadenitis 8 6 3 to 9
4. Recurrent Sialadenitis 6 3 Up to 36
5. Sjögren's syndrome 8 1 3 to 36
6. Neoplasic metaplasia 3 2 Diagnosed after 12 months of PCS

Abbreviation: PCS – Post-COVID Syndrome.

Table 3. Number of patients with pathological changes in the salivary glands after SARS-CoV-2 infection and
their duration after and without treatment.

No. The Salivary
Glands Pathology

Number of Valid Patients Duration (days) Statistical Significance

Treated
(n)

Not Treated
(n)

Treated Not Treated -

Min. Max. Mean
x̄ Min. Max. Mean

x̄ α

1. Xerostomia 36 24 7 547 10,5 14 1080 547 <0,05
2. Ectasia 12 29 5 543,5 9,5 7 1080 543,5 <0,05
3. Sialadenitis 11 3 7 185 17,5 10 360 185 =0,05
4. Recurrent sialadenitis 7 2 28 720 74 180 1080 720 >0,05
5. Sjögren's syndrome 9 - 60 - 570 - - - >0,05
6. Neoplasm 5 - 180 - 630 - - - >0,05

Fig. (1). Sample photo of xerostomia.

Salivary  gland  ectasia  was  found  in  41  patients  (29
women and 12 men). At 22 people (53.65%), it was found
in the parotid glands, at 13 people (31.7%), it was found in

the  sublingual  glands,  and  at  6  people  (14.63%),  it  was
found in the submandibular glands.

Sialadenitis (Fig. 2) was found in 14 patients (8 women
and 6 men), and recurrent sialadenitis in 6 women and 3
men.

Fig. (2). Sample photo of the left parotid gland inflammation.

Sjögren's syndrome was diagnosed in 8 women and 1
man.
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Neoplasm was found in 3 women and 2 men (Fig. 3). In
the  interview,  the  patients  reported  that  they  were
previously generally healthy, did not take medications or
dietary supplements, and did not smoke or drink alcohol.
In the acute phase of  SARS-CoV-2,  they had a unilateral
enlargement  of  the  parotid  glands  and  xerostomia  for  7
days, as well as loss of smell, taste, and flu-like symptoms.
These patients are under the care of an oncology hospital.

Fig. (3). Sample photo of neoplasm.

In  26  patients  (18.84%  of  cases),  salivary  gland
swelling  resolved  spontaneously  within  7  days.

In the studied group of patient’s statistical significance
(α≤0.05) was found for xerostomia, ectasia, and sialadenitis,
and other changes were statistically insignificant (α>0.05).

4. DISCUSSION
Given the importance of salivary glands and xerostomia

for safety and quality of life,  it  is  essential  to address the
long-term frequency  and  persistence  of  COVID-19-related
oral complications, which remain unclear and insufficiently
researched.  The  conducted  study  allows  us  to  state  that
changes  located  in  the  salivary  glands  after  SARS-CoV-2
infection are characterized by clinical diversity, occur more
often in women, and may be recurrent.

Xerostomia  occurred  in  43.47%  of  cases  -  in  70%  it
preceded  systemic  symptoms,  and  in  30%  it  appeared
after a few weeks. Severe dryness was observed in 10% of
patients, moderate in 28.33%, and mild in 61.66%. In the
case  of  severe  dryness,  patients  additionally  reported
dysphagia,  frothy saliva,  and dry lips.  Disturbed salivary
secretion lasted from 7 to 1080 days.

The  prevalence  of  xerostomia  due  to  COVID-19  in
various  studies  conducted  in  different  countries  ranges
from  40  to  60%  [34-37].  The  severity  of  xerostomia  is
associated  with  the  severity  of  infection  [38,  39].  In  the
study,  the  highest  prevalence  was  observed  in  patients
aged 68-77 years (33.3%), followed by patients aged 78-83
years  (22.27%).  A  higher  prevalence  of  xerostomia  was

found among menopausal women (17.97% vs. 10.47%). A
statistically significant association was found between the
use of antidepressants (p < 0.001), antihypertensive drugs
(p  <  0.001),  and  antihistamines  (p  =  0.045)  and
xerostomia  [40].

In most cases, it occurs before other symptoms of the
disease, and its severity often decreases after 15 days [5].
The  etiological  factors  of  xerostomia  include  more  than
400  medications  (antiparkinsonian,  antipsychotic,  anti-
depressant,  diuretic,  opioids,  cytotoxic,  and  anti-
hypertensive), systemic diseases (endocrine/autoimmune/
infectious/  granulomatous),  and  environmental  factors
(radiation/lifestyle)  [1,  13,  40-43].  We  need  to  obtain
information about the psychotropic drugs we are taking in
our medical history. As we know, more and more patients
are  being  treated  for  psychological  problems.  Bio-
chemically, xerostomia may be associated with electrolyte
imbalance  (Na+,  K+,  Cl-,  or  Ca2+),  enzymatic  changes
(e.g.,  increased  amylase  concentration),  changes  in
protein composition (e.g., decreased mucin concentration),
impaired function of G-Protein-Coupled Receptors (GPCRs)
found  on  salivary  cells  (saliva-producing  cells),  and
reduced ability of alveolar cells to produce/secrete saliva
due  to  impaired  movement  of  the  Aquaporin  5  (AQP5)
water  channel  [44,  45].

It was found that earlier variants of COVID-19 (Alpha,
Beta,  Gamma,  and  Delta)  promoted  the  appearance  of
xerostomia  more  often  than  the  Omicron  variant  [28].

The appearance of dry mouth before the onset of other
symptoms of SARS-CoV-2 supports early diagnosis of the
infection and allows for the implementation of treatment,
which,  according  to  some  authors,  may  limit  the
transmission  of  the  virus  [1,  12].

Another  confirmed  pathology  was  ectasia,  which  was
found in 29.71% of cases and lasted from 5 to 1080 days.
After the therapy, the swelling usually disappeared after 14
days. However, when patients did not consent to treatment,
the swelling persisted for up to 36 months.

If  ectasia  occurs  in  the  initial  phase  of  infection  by
SARS-CoV-2,  the  concentration  of  C-reactive  protein  and
LDH  changes.  The  levels  of  the  above-mentioned  bio-
markers indicate the severity of the infection [20, 46, 47].

Salivary gland ectasia often precedes the sialadenitis
[19, 23, 24, 42]. However, swelling of the salivary glands
due to viral infection (viral sialadenitis) has not been fully
documented in the case of COVID-19. Publications on this
subject are limited to case reports [22-27, 46, 47].

The medical records of 10% of the patients described
sialadenitis.  Parotid  and  sublingual  gland  inflammation
associated  with  COVID-19  has  been  reported  since  the
beginning of the pandemic [24, 25].

Within the salivary glands, SARS-CoV-2 may lead to an
inflammatory reaction and various pathological changes,
including autoimmune ones [27, 46, 48].

Sjögren's syndrome was diagnosed in 6.5% of patients.
These  patients  were  referred  for  rheumatological  treat-
ment.  According  to  the  literature,  patients  with  SARS-
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CoV-2  who  additionally  have  autoimmune  salivary  gland
diseases  may  develop  immunoproliferative  diseases,
mainly  non-Hodgkin  lymphoma  [27,  49].

The proliferation of B lymphocytes and their continuous
activation because of autoimmune processes increases the
incidence of lymphomas and multiple myeloma 6-18 times
[49-52].

Impaired  production  and  secretion  of  histatin  into
saliva in patients with COVID-19 due to the destruction of
the  salivary  glands  predisposes  them  to  long-term
opportunistic  infections and inflammation of  the mucous
membranes, which may result in neoplasms [49-52].

In the records of 3.62% of patients, neoplasm changes
were  found.  These  patients  were  referred  for  further
oncology  diagnostics.

Uncontrolled  autoreactive  mechanisms  may  occur  in
patients  after  vaccination  against  SARS-CoV-2,  which
favours the development of autoimmunity in people with a
strong  genetic  predisposition.  Therefore,  autoimmune
diseases  have  been  diagnosed  in  some  people  after
vaccinations  [26,  29,  52-56].

Differential diagnoses of pathological conditions of the
salivary  glands  in  PCS  include  diseases  of  the  parotid
lymph  nodes  (tuberculosis,  cat  scratch  disease),  heman-
giomas,  tumours  (lymphomas,  sarcomas),  enlargement
against  the  background  of  other  diseases  (diabetes,
anorexia),  lymphatic  malformations,  or  taking  medi-
caments  that  reduce  salivary  secretion  [2,  4,  19,  22,
46-48].  The  pandemic  lockdown  has  led  to  the  develop-
ment  of  psychological  problems  [57,  58].  The  conse-
quences  of  stressful  working  conditions  and  social
isolation  have  increased  the  incidence  of  Temporo-
mandibular  Disorders  [19].  The  psychological  impact  of
this  pandemic  has  been  profound,  with  studies  demon-
strating  a  high  prevalence  of  anxiety  and  depression
among patients and healthcare workers [18, 58]. Studies
conducted  across  different  countries  have  demonstrated
significant anxiety levels among healthcare workers with
an  urgent  need  for  interventions.  Difficult  access  to  a
doctor resulted in a lack of diagnosis and early treatment,
which led to complications. It should also be noted that the
dental  team is  at  increased risk  of  SARS-Cov-2 infection
during  procedures.  Literature  reports  indicate  the  need
for risk assessment for both patients and office staff, strict
use  of  personal  protective  equipment  and  disinfectants,
use of disposable instruments, limiting aerosol generation
(e.g.,  putting  off  invasive  procedures),  and  proper
decontamination  [58].

5. STUDY LIMITATION
The study's design is limited, as it involves analyzing

the medical records of patients in a specific age range who
were treated only at our clinic. The selection of the study
group from among previously healthy patients also limits
the scope of the study. It would be advisable to continue in
future similar studies, but involve patients in different age
groups, burdened with various diseases, and treated with
different methods.

CONCLUSION
The results of this study indicate that diseases of the

large  salivary  glands  are  a  significant  problem  in  PCS.
When diagnosing a patient  with a  history of  coronavirus
infection,  a  thorough  medical  history,  physical  exami-
nation, and additional tests should always be performed,
along  with  careful  differentiation.  Many  symptoms  of
systemic,  immunological,  or  viral  diseases  manifest  as
changes in the salivary glands. Due to the recurrence of
post-COVID  changes,  patients  should  be  monitored
regularly.  Salivary  disorders  in  patients  with  LC are  not
life-threatening, but they impair the quality of life related
to  oral  health  and  nutrition,  and  increase  the  risk  of
depression  and  suicidal  thoughts.  In  the  case  of  patho-
logies  without  pain  and  systemic  symptoms,  observation
should be carried out for 4 weeks and then wait for their
spontaneous  resolution.  If  various  pathological  changes
occur  simultaneously,  the  patient  should  be  referred  for
specialist treatment.
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APPENDIX

SAGER guidelines checklist - studies with human participants.

Section/
Topic

Item
Number Checklist Item

Reported on
Page
Number

General 1 The terms sex/gender used appropriately 2,4,5,6, Table
2

Title 2 Title specifies the sex/gender of participants if only one included X

Abstract
3a Abstract specifies the sex/gender of participants if only one included X
3b Study population described with gender/sex breakdown* 2

Introduction

4a If relevant, previous studies that show presence or lack of sex/gender differences or similarities are cited X
4b Mention of whether sex/gender might be an important variant and if differences might be expected X

4c
The demographics of the study population with regard to sex/gender (eg, disease prevalence among male/
female study
participants) are outlined*

X

Methods

5a Method of definition of sex/gender (eg, self-report, genetic testing) 4

5b

Description of how sex/gender was considered in the design, whether authors ensured adequate
representation of male and female study participants, justification of the reasons for any exclusion of male or
female participants, or explanation if not considered. Justification of other sex/gender-specific interventions of
study designs (i.e, mandating contraception for women).* Explicit reporting of the scientific rationale for
contraception requirements and exclusions for pregnancy and lactation should be required*

4

Results

6a Study population description with complete gender/sex breakdown for all categories considered* 5,6

6b Where appropriate, data presented disaggregated by sex/gender, and sex/gender differences and similarities
are described

5,6
Table 2

6c Sex- and gender-based analyses reported regardless of outcome (in main paper if pre-specified; otherwise in
appendix)* 5,6

6d For clinical trials, adverse event data disaggregated by sex/gender (in main paper if pre-specified; otherwise
in appendix)* X

6e Patient-reported outcome data disaggregated by sex/ gender (in main paper if pre-specified; otherwise in
appendix)* 6

6f For epidemiological studies, the effects of other exposures on health problems examined for all genders and
analysed critically from a gender perspective X

6g Table 1 includes separate rows for male sex/gender, female sex/gender and other categories if collected* Table 2

Discussion
7a Potential implications of sex/gender on the study results and analyses, including the extent to which the

findings can be generalized to all sexes/genders in a population 6

7b If a sex/gender analysis not done, a rationale is given and
implications of the lack of such analysis on the interpretation of the results are discussed X

Adapted from SAGER guidelines. Sex and Gender Equity in Research: rationale for the SAGER guidelines and recommended use. Research Integrity and Peer
Review 1, Article number: 2 (2016) https://researchintegrityjournal.biomedcentral.com/articles/10.1186/s41073-016-0007-6.
* These points extend beyond the original SAGER table.

https://researchintegrityjournal.biomedcentral.com/articles/10.1186/s41073-016-0007-6


8   The Open Dentistry Journal, 2025, Vol. 19 Rafałowicz et al.

REFERENCES
Huang N, Pérez P, Kato T, et al. SARS-CoV-2 infection of the oral[1]
cavity and saliva. Nat Med 2021; 27(5): 892-903.
http://dx.doi.org/10.1038/s41591-021-01296-8 PMID: 33767405
Aldahlawi SA, Afifi IK. COVID-19 in dental practice: Transmission[2]
risk, infection control challenge, and clinical implications. Open
Dent J 2020; 14(1): 348-54.
http://dx.doi.org/10.2174/1874210602014010348
Iranmanesh B, Khalili M, Amiri R, Zartab H, Aflatoonian M. Oral[3]
manifestations of  COVID  ‐19 disease:  A review article.  Dermatol
Ther 2021; 34(1): 14578.
http://dx.doi.org/10.1111/dth.14578 PMID: 33236823
Sabino-Silva R, Jardim ACG, Siqueira WL. Coronavirus COVID-19[4]
impacts  to  dentistry  and  potential  salivary  diagnosis.  Clin  Oral
Investig 2020; 24(4): 1619-21.
http://dx.doi.org/10.1007/s00784-020-03248-x PMID: 32078048
Zahiruddin QS, Mishra G, Patil M, Aggrawal A, Gaidhane A. Oral[5]
health,  dentistry  and  COVID-19  pandemic.  Open  Dent  J  2021;
15(Suppl‑2, M1): 284-5.
http://dx.doi.org/10.2174/1874210602115010284
Greenhalgh  T,  Knight  M,  A’Court  C,  Buxton  M,  Husain  L.[6]
Management of post-acute covid-19 in primary care. BMJ 2020;
370: m3026.
http://dx.doi.org/10.1136/bmj.m3026 PMID: 32784198
Fernández-de-las-Peñas C, Palacios-Ceña D, Gómez-Mayordomo V,[7]
Cuadrado  ML,  Florencio  LL.  Defining  post-COVID  symptoms
(Post-Acute  COVID,  long  COVID,  persistent  post-COVID):  An
integrative classification. Int J Environ Res Public Health 2021;
18(5): 2621.
http://dx.doi.org/10.3390/ijerph18052621 PMID: 33807869
Soriano  JB,  Murthy  S,  Marshall  JC,  Relan  P,  Diaz  JV.  A  clinical[8]
case definition of post-COVID-19 condition by a Delphi consensus.
Lancet Infect Dis 2022; 22(4): e102-7.
http://dx.doi.org/10.1016/S1473-3099(21)00703-9  PMID:
34951953
Bilinska K, Jakubowska P, Von Bartheld CS, Butowt R. Expression[9]
of the SARS-CoV-2 entry proteins, ACE2 and TMPRSS2, in cells of
the  olfactory  epithelium:  Identification  of  cell  types  and  trends
with age. ACS Chem Neurosci 2020; 11(11): 1555-62.
http://dx.doi.org/10.1021/acschemneuro.0c00210  PMID:
32379417
Sakaguchi  W,  Kubota  N,  Shimizu  T,  et  al.  Existence  of  SARS-[10]
CoV-2  entry  molecules  in  the  oral  cavity.  Int  J  Mol  Sci  2020;
21(17): 6000.
http://dx.doi.org/10.3390/ijms21176000 PMID: 32825469
Matuck BF, Dolhnikoff M, Duarte-Neto AN, et al. Salivary glands[11]
are a target for SARS‐CoV‐2: A source for saliva contamination. J
Pathol 2021; 254(3): 239-43.
http://dx.doi.org/10.1002/path.5679 PMID: 33834497
To KKW, Tsang OTY, Yip CCY, et al. Consistent detection of 2019[12]
novel coronavirus in saliva. Clin Infect Dis 2020; 71(15): 841-3.
http://dx.doi.org/10.1093/cid/ciaa149 PMID: 32047895
Xu  J,  Li  Y,  Gan  F,  Du  Y,  Yao  Y.  Salivary  glands:  Potential[13]
reservoirs for covid-19 asymptomatic infection. J Dent Res 2020;
99(8): 989.
http://dx.doi.org/10.1177/0022034520918518 PMID: 32271653
Farid  H,  Khan  M,  Jamal  S,  Ghafoor  R.  Oral  manifestations  of[14]
Covid‐19‐A literature review. Rev Med Virol 2022; 32(1): 2248.
http://dx.doi.org/10.1002/rmv.2248 PMID: 34028129
Amorim dos Santos J, Normando AGC, Carvalho da Silva RL, et al.[15]
Oral manifestations in patients with COVID-19: A living systematic
review. J Dent Res 2021; 100(2): 141-54.
http://dx.doi.org/10.1177/0022034520957289 PMID: 32914677
Fakhruddin  KS,  Samaranayake  LP,  Buranawat  B,  Ngo  H.  Oro-[16]
facial mucocutaneous manifestations of Coronavirus Disease-2019
(COVID-19):  A  systematic  review.  PLoS  One  2022;  17(6):
0265531.
http://dx.doi.org/10.1371/journal.pone.0265531 PMID: 35648785
Saraf  S,  Nalawade  T,  Mallikarjuna  R,  Al  Kashmiri  A.  The[17]

retrospective  pilot  study  of  the  prevalence  of  olofactory
dysfunction or loss of smell, loss of taste and oral manifestations
among  covid-19  positive  health  workers  in  museat.  Indian  J
Otolaryngol  Head  Neck  Surg  2022;  3:  1-5.
http://dx.doi.org/10.1007/s12070-022-03293-w PMID: 36532231
Humagain  M,  Humagain  R,  Rokaya  D.  Dental  Practice  during[18]
COVID-19 in Nepal: A Descriptive Cross-sectional Study. JNMA J
Nepal Med Assoc 2020; 58(230): 764-9.
http://dx.doi.org/10.31729/jnma.5022 PMID: 34504378
Tsuchiya H. The oral cavity potentially serving as a reservoir for[19]
sars-cov-2 but not necessarily facilitating the spread of COVID-19
in dental practice. Eur J Dent 2023; 17(2): 310-8.
http://dx.doi.org/10.1055/s-0042-1757909 PMID: 36539210
Hamid H, Khurshid Z, Adanir N, Zafar MS, Zohaib S. COVID-19[20]
pandemic and role of human saliva as a testing biofluid in point-
of-care technology. Eur J Dent 2020; 14(S 01): S123-9.
http://dx.doi.org/10.1055/s-0040-1713020
Sasso-Cerri  E,  Martinelli  VD,  de  Oliveira  SA,  da  Silva  AAS,  de[21]
Moraes  JCG,  Cerri  PS.  Submandibular  gland  pathogenesis
following sars-cov-2 infection and implications for xerostomia. Int
J Mol Sci 2024; 25(13): 6820.
http://dx.doi.org/10.3390/ijms25136820 PMID: 38999930
Brehm R, Narayanam L, Chon G. COVID-19-associated parotitis in[22]
a 10-week-old male. Cureus 2022; 14(11): 31054.
http://dx.doi.org/10.7759/cureus.31054 PMID: 36475193
Chern  A,  Famuyide  AO,  Moonis  G,  Lalwani  AK.  Sialadenitis:  A[23]
possible  early  manifestation  of  COVID  ‐19.  Laryngoscope  2020;
130(11): 2595-7.
http://dx.doi.org/10.1002/lary.29083 PMID: 32833242
Fisher J, Monette DL, Patel KR, Kelley BP, Kennedy M. COVID-19[24]
associated parotitis. Am J Emerg Med 2021; 39(254): 254.e1-3.
http://dx.doi.org/10.1016/j.ajem.2020.06.059 PMID: 32631770
Maegawa  K,  Nishioka  H.  COVID-19-associated  parotitis  and[25]
sublingual  gland  sialadenitis.  BMJ  Case  Rep  2022;  15(12):
251730.
http://dx.doi.org/10.1136/bcr-2022-251730 PMID: 36535731
Najary S, Vatankhah M, Khadivi G, et al. A comprehensive review[26]
of oral microenvironment changes and orofacial adverse reactions
after  COVID‐19  vaccination:  The  good,  the  bad,  and  the  ugly.
Health Sci Rep 2024; 7(3): 1967.
http://dx.doi.org/10.1002/hsr2.1967 PMID: 38482134
Okoye  JO,  Ibekailo  NS,  Ngokere  AA,  Okechi  O.  Warthin[27]
tumor–associated  synchronous  neoplasia  and  COVID‑19:  Does
SARS‑CoV‑2  infection  increase  the  risk  of  benign  tumores  and
cancer?. J Med Lab Sci 2020; 30(4): 11-25.
http://dx.doi.org/10.5281/zenodo.4364910
Beniada C, Liard Y, Marchal F, Seebach JD. [Sjögren’s syndrom:[28]
Clinical, diagnostic and therapeutic innovations]. Rev Med Suisse
2022; 18(776): 646-51.
http://dx.doi.org/10.53738/REVMED.2022.18.776.646  PMID:
35385615
Mazur  M,  Duś-Ilnicka  I,  Jedliński  M,  et  al.  Facial  and  oral[29]
manifestations  following  covid-19  vaccination:  A  survey-based
study  and  a  first  perspective.  Int  J  Environ  Res  Public  Health
2021; 18(9): 4965.
http://dx.doi.org/10.3390/ijerph18094965 PMID: 34066995
Iorgulescu G. Saliva between normal and pathological. Important[30]
factors in determining systemic and oral health. J Med Life 2009;
2(3): 303-7.
PMID: 20112475
Pedersen AML, Sørensen CE, Proctor GB, Carpenter GH, Ekström[31]
J. Salivary secretion in health and disease. J Oral Rehabil 2018;
45(9): 730-46.
http://dx.doi.org/10.1111/joor.12664 PMID: 29878444
Xu F, Laguna L, Sarkar A. Aging‐related changes in quantity and[32]
quality  of  saliva:  Where  do  we  stand  in  our  understanding?  J
Texture Stud 2019; 50(1): 27-35.
http://dx.doi.org/10.1111/jtxs.12356 PMID: 30091142
Rafałowicz  J,  Wagner  L,  Rafałowicz  B.  Lesions  located  on  the[33]
tongue after  SARS-CoV-2 infection:  A retrospective study.  Dent

http://dx.doi.org/10.1038/s41591-021-01296-8
http://www.ncbi.nlm.nih.gov/pubmed/33767405
http://dx.doi.org/10.2174/1874210602014010348
http://dx.doi.org/10.1111/dth.14578
http://www.ncbi.nlm.nih.gov/pubmed/33236823
http://dx.doi.org/10.1007/s00784-020-03248-x
http://www.ncbi.nlm.nih.gov/pubmed/32078048
http://dx.doi.org/10.2174/1874210602115010284
http://dx.doi.org/10.1136/bmj.m3026
http://www.ncbi.nlm.nih.gov/pubmed/32784198
http://dx.doi.org/10.3390/ijerph18052621
http://www.ncbi.nlm.nih.gov/pubmed/33807869
http://dx.doi.org/10.1016/S1473-3099(21)00703-9
http://www.ncbi.nlm.nih.gov/pubmed/34951953
http://dx.doi.org/10.1021/acschemneuro.0c00210
http://www.ncbi.nlm.nih.gov/pubmed/32379417
http://dx.doi.org/10.3390/ijms21176000
http://www.ncbi.nlm.nih.gov/pubmed/32825469
http://dx.doi.org/10.1002/path.5679
http://www.ncbi.nlm.nih.gov/pubmed/33834497
http://dx.doi.org/10.1093/cid/ciaa149
http://www.ncbi.nlm.nih.gov/pubmed/32047895
http://dx.doi.org/10.1177/0022034520918518
http://www.ncbi.nlm.nih.gov/pubmed/32271653
http://dx.doi.org/10.1002/rmv.2248
http://www.ncbi.nlm.nih.gov/pubmed/34028129
http://dx.doi.org/10.1177/0022034520957289
http://www.ncbi.nlm.nih.gov/pubmed/32914677
http://dx.doi.org/10.1371/journal.pone.0265531
http://www.ncbi.nlm.nih.gov/pubmed/35648785
http://dx.doi.org/10.1007/s12070-022-03293-w
http://www.ncbi.nlm.nih.gov/pubmed/36532231
http://dx.doi.org/10.31729/jnma.5022
http://www.ncbi.nlm.nih.gov/pubmed/34504378
http://dx.doi.org/10.1055/s-0042-1757909
http://www.ncbi.nlm.nih.gov/pubmed/36539210
http://dx.doi.org/10.1055/s-0040-1713020
http://dx.doi.org/10.3390/ijms25136820
http://www.ncbi.nlm.nih.gov/pubmed/38999930
http://dx.doi.org/10.7759/cureus.31054
http://www.ncbi.nlm.nih.gov/pubmed/36475193
http://dx.doi.org/10.1002/lary.29083
http://www.ncbi.nlm.nih.gov/pubmed/32833242
http://dx.doi.org/10.1016/j.ajem.2020.06.059
http://www.ncbi.nlm.nih.gov/pubmed/32631770
http://dx.doi.org/10.1136/bcr-2022-251730
http://www.ncbi.nlm.nih.gov/pubmed/36535731
http://dx.doi.org/10.1002/hsr2.1967
http://www.ncbi.nlm.nih.gov/pubmed/38482134
http://dx.doi.org/10.5281/zenodo.4364910
http://dx.doi.org/10.53738/REVMED.2022.18.776.646
http://www.ncbi.nlm.nih.gov/pubmed/35385615
http://dx.doi.org/10.3390/ijerph18094965
http://www.ncbi.nlm.nih.gov/pubmed/34066995
http://www.ncbi.nlm.nih.gov/pubmed/20112475
http://dx.doi.org/10.1111/joor.12664
http://www.ncbi.nlm.nih.gov/pubmed/29878444
http://dx.doi.org/10.1111/jtxs.12356
http://www.ncbi.nlm.nih.gov/pubmed/30091142


Effect of Infection SARS-COV-2 on the Condition of the Salivary Glands 9

Med Probl 2025; 62(4): 619-26.
http://dx.doi.org/10.17219/dmp/179008
Mulyani SWM, Astuti ER, Wahyuni OR, Ernawati DS, Ramadhani[34]
NF.  Xerostomia  therapy  due  to  ionized  radiation  using
preconditioned  bone  marrow-derived  mesenchymal  stem  cells.
Eur J Dent 2019; 13(2): 238-42.
http://dx.doi.org/10.1055/s-0039-1694697 PMID: 31509876
Fathi Y, Hoseini EG, Atoof F, Mottaghi R. Xerostomia (dry mouth)[35]
in  patients  with  COVID-19:  A  case  series.  Future  Virol  2021;
16(5): 315-9.
http://dx.doi.org/10.2217/fvl-2020-0334
da  Silva  Pedrosa  M,  Sipert  CR,  Nogueira  FN.  Altered  taste  in[36]
patients with COVID‐19: The potential role of salivary glands. Oral
Dis 2021; 27(S3): 798-800.
http://dx.doi.org/10.1111/odi.13496 PMID: 32564416
Fantozzi PJ, Pampena E, Di Vanna D, et al. Xerostomia, gustatory[37]
and  olfactory  dysfunctions  in  patients  with  COVID-19.  Am  J
Otolaryngol  2020;  41(6):  102721.
http://dx.doi.org/10.1016/j.amjoto.2020.102721 PMID: 32977063
Ganesan  A,  Kumar  S,  Kaur  A,  et  al.  Oral  manifestations  of[38]
COVID-19  infection:  An  analytical  cross-sectional  study.  J
Maxillofac  Oral  Surg  2022;  21(4):  1326-35.
http://dx.doi.org/10.1007/s12663-021-01679-x PMID: 35153394
Saleem MKM, Lal A, Ahmed N, Abbasi MS, Vohra F, Abduljabbar[39]
T. Oral health related quality of life and the prevalence of ageusia
and xerostomia in active and recovered COVID-19 Patients. PeerJ
2023; 11: 14860.
http://dx.doi.org/10.7717/peerj.14860 PMID: 36908817
Ghalwash  D,  Hamdy  A,  Abou-Bakr  A.  Prevalence  of  COVID-19[40]
associated xerostomia, taste and smell disturbances over 3 years
in an Egyptian sample: A cross-sectional study. Explor Med 2025;
6: 1001286.
http://dx.doi.org/10.37349/emed.2025.1001286
Kapourani  A,  Kontogiannopoulos  KN,  Manioudaki  AE,  et  al.  A[41]
review on xerostomia and its various management strategies: The
role  of  advanced  polymeric  materials  in  the  treatment
approaches.  Polymers  2022;  14(5):  850.
http://dx.doi.org/10.3390/polym14050850 PMID: 35267672
Tsuchiya  H.  Characterization  and  pathogenic  speculation  of[42]
xerostomia associated with covid-19: A narrative review. Dent J
2021; 9(11): 130.
http://dx.doi.org/10.3390/dj9110130 PMID: 34821594
Tanasiewicz M, Hildebrandt T, Obersztyn I. Xerostomia of various[43]
etiologies:  A  review  of  the  literature.  Adv  Clin  Exp  Med  2016;
25(1): 199-206.
http://dx.doi.org/10.17219/acem/29375 PMID: 26935515
Matsuzaki T, Susa T, Shimizu K, et al. Function of the membrane[44]
water channel aquaporin-5 in the salivary gland. Acta Histochem
Cytochem 2012; 45(5): 251-9.
http://dx.doi.org/10.1267/ahc.12018 PMID: 23209334
Messenger SW, Falkowski  MA,  Groblewski  GE.  Ca2+-regulated[45]
secretory  granule  exocytosis  in  pancreatic  and  parotid  acinar
cells. Cell Calcium 2014; 55(6): 369-75.
http://dx.doi.org/10.1016/j.ceca.2014.03.003 PMID: 24742357

Hao M, Wang D, Xia Q, et al. Pathogenic mechanism and multi-[46]
omics analysis of oral manifestations in COVID-19. Front Immunol
2022; 13: 879792.
http://dx.doi.org/10.3389/fimmu.2022.879792 PMID: 35860279
Gherlone  EF,  Polizzi  E,  Tetè  G,  et  al.  Frequent  and  persistent[47]
salivary gland ectasia and oral disease after COVID-19. J Dent Res
2021; 100(5): 464-71.
http://dx.doi.org/10.1177/0022034521997112 PMID: 33655804
Brito-Zerón P,  Acar-Denizli  N,  Romão VC,  Armagan B,  Seror  L,[48]
Carubbi  F.  Post‑COVID‑19  syndrome  in  patients  with  primary
Sjögren’s  syndrome after  acute SARS‑CoV‑2 infection.  Clin Exp
Rheumatol 2021; 39(Suppl 133 (6)): 57-65.
http://dx.doi.org/10.55563/clinexprheumatol/0anatx
Parihar AS, Singh R, Shaik S, et al. Non-Hodgkin’s lymphoma: A[49]
review. J Family Med Prim Care 2020; 9(4): 1834-40.
http://dx.doi.org/10.4103/jfmpc.jfmpc_1037_19 PMID: 32670927
Żurek M, Rzepakowska A, Jasak K, Niemczyk K. The epidemiology[50]
of salivary glands pathologies in adult population over 10 years in
poland—cohort study. Int J Environ Res Public Health 2021; 19(1):
179.
http://dx.doi.org/10.3390/ijerph19010179 PMID: 35010439
Timeus  F,  Calvo  MM,  Caci  AM,  Gallone  GO,  Vittone  F.  IgG4-[51]
related chronic sclerosing sialadenitis  in a child with recurrent
parotitis: A case report. BMC Pediatr 2021; 21(1): 586.
http://dx.doi.org/10.1186/s12887-021-03004-4 PMID: 34930210
Czarnywojtek  A,  Agaimy  A,  Pietrończyk  K,  et  al.  IgG4-related[52]
disease:  An  update  on  pathology  and  diagnostic  criteria  with  a
focus  on  salivary  gland  manifestations.  Virchows  Arch  2024;
484(3):  381-99.
http://dx.doi.org/10.1007/s00428-024-03757-0 PMID: 38316669
Tomi AL, Belkhir R, Nocturne G, et al. Brief report: Monoclonal[53]
gammopathy  and  risk  of  lymphoma  and  multiple  myeloma  in
patients  with  primary  sjögren’s  syndrome.  Arthritis  Rheumatol
2016; 68(5): 1245-50.
http://dx.doi.org/10.1002/art.39534 PMID: 26636425
Alfaifi  A,  Sultan  AS,  Montelongo-Jauregui  D,  Meiller  TF,  Jabra-[54]
Rizk MA. Long-term post-COVID-19 associated oral inflammatory
sequelae. Front Cell Infect Microbiol 2022; 12: 831744.
http://dx.doi.org/10.3389/fcimb.2022.831744 PMID: 35310855
Sachar  C,  Singh  A,  Dev  R.  Acute  Sialadenitis:  Post  COVID-19[55]
vaccination.  2021.  Available  from:
https://www.eurorad.org/case/17524
Khazeei Tabari MA, Najary S, Khadivi G, Yousefi MJ, Samieefar N,[56]
Abdollahimajd  F.  Oral  lesions  after  COVID-19  vaccination:
Immune  mechanisms  and  clinical  approach.  Infect  Med  2022;
1(3): 171-9.
http://dx.doi.org/10.1016/j.imj.2022.06.004 PMID: 38014364
Renaud-Charest  O,  Lui  LMW,  Eskander  S,  et  al.  Onset  and[57]
frequency of depression in post-COVID-19 syndrome: A systematic
review. J Psychiatr Res 2021; 144: 129-37.
http://dx.doi.org/10.1016/j.jpsychires.2021.09.054  PMID:
34619491
Rokaya D. COVID-19: Prosthodontic challenges and opportunities[58]
in dental practice. J Adv Oral Res 2020; 11(2): 113-6.
http://dx.doi.org/10.1177/2320206820953966

http://dx.doi.org/10.17219/dmp/179008
http://dx.doi.org/10.1055/s-0039-1694697
http://www.ncbi.nlm.nih.gov/pubmed/31509876
http://dx.doi.org/10.2217/fvl-2020-0334
http://dx.doi.org/10.1111/odi.13496
http://www.ncbi.nlm.nih.gov/pubmed/32564416
http://dx.doi.org/10.1016/j.amjoto.2020.102721
http://www.ncbi.nlm.nih.gov/pubmed/32977063
http://dx.doi.org/10.1007/s12663-021-01679-x
http://www.ncbi.nlm.nih.gov/pubmed/35153394
http://dx.doi.org/10.7717/peerj.14860
http://www.ncbi.nlm.nih.gov/pubmed/36908817
http://dx.doi.org/10.37349/emed.2025.1001286
http://dx.doi.org/10.3390/polym14050850
http://www.ncbi.nlm.nih.gov/pubmed/35267672
http://dx.doi.org/10.3390/dj9110130
http://www.ncbi.nlm.nih.gov/pubmed/34821594
http://dx.doi.org/10.17219/acem/29375
http://www.ncbi.nlm.nih.gov/pubmed/26935515
http://dx.doi.org/10.1267/ahc.12018
http://www.ncbi.nlm.nih.gov/pubmed/23209334
http://dx.doi.org/10.1016/j.ceca.2014.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24742357
http://dx.doi.org/10.3389/fimmu.2022.879792
http://www.ncbi.nlm.nih.gov/pubmed/35860279
http://dx.doi.org/10.1177/0022034521997112
http://www.ncbi.nlm.nih.gov/pubmed/33655804
http://dx.doi.org/10.55563/clinexprheumatol/0anatx
http://dx.doi.org/10.4103/jfmpc.jfmpc_1037_19
http://www.ncbi.nlm.nih.gov/pubmed/32670927
http://dx.doi.org/10.3390/ijerph19010179
http://www.ncbi.nlm.nih.gov/pubmed/35010439
http://dx.doi.org/10.1186/s12887-021-03004-4
http://www.ncbi.nlm.nih.gov/pubmed/34930210
http://dx.doi.org/10.1007/s00428-024-03757-0
http://www.ncbi.nlm.nih.gov/pubmed/38316669
http://dx.doi.org/10.1002/art.39534
http://www.ncbi.nlm.nih.gov/pubmed/26636425
http://dx.doi.org/10.3389/fcimb.2022.831744
http://www.ncbi.nlm.nih.gov/pubmed/35310855
https://www.eurorad.org/case/17524
http://dx.doi.org/10.1016/j.imj.2022.06.004
http://www.ncbi.nlm.nih.gov/pubmed/38014364
http://dx.doi.org/10.1016/j.jpsychires.2021.09.054
http://www.ncbi.nlm.nih.gov/pubmed/34619491
http://dx.doi.org/10.1177/2320206820953966

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	5. STUDY LIMITATION
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	APPENDIX
	REFERENCES


