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Medical Journal of Brawijaya (Jurnal Kedokteran
Brawijaya, JKB) is a six-monthly Periodic Journal (February
and August) containing various articles/manuscripts in
the forms of research, systematic reviews, case reports,
and short communications in the field of medicine
focusing on basic medicine, clinical medicine and
epidemiology as well as medicine prevention (social
medicine). JKB only receives full original text that has
never been published in a journal or other publication
forms (except for blogs and personal communication), or
being sent to another journal at the same time. Had the
manuscript been presented in a symposium or particular
seminar and only published in abstract form, it will be
written in the note. The sequence of names of the authors
to the manuscript must be ensured to reflect the
contribution of the authors, and all authors must have
read and approved the submitted manuscript. Research
manuscript sent to JKB must meet the ethical feasibility
and research using humans as subjects must have written
approval (signed informed consent).

The entire manuscript management process is done
online through web pages http://jkb.ub.ac.id. Submitted
manuscript will first encounter the editorial selection to
ensure guidelines compliance and publications
compliance and open access policy. If the script does not
meet the initial requirements, the manuscript will be
returned (online, stated as reject) and not be processed
for review. The author must make improvements and
resubmit the improved manuscript as a new submission.
The manuscript will be processed for review after meeting
the review eligibility and the authors have paid the script
review fee payment.

The selection of manuscripts published in JKB is using
blind peer-review system. All manuscripts received by JKB
will be discussed by experts in the relevant fields of
science and editorial executive. The review process is
carried out within a maximum of 2 months for a single
round of review.

The reviewed manuscript can be categorized into 4,
namely the manuscript is accepted without repairing
(Accepted Submission), the manuscript requires authors
revision before acceptance (Required Revision), the
author must make fundamental improvements and the
manuscript will go through a review process again
(Resubmit for Review), and the manuscript cannot be
accepted for publication (Decline Submission). Duration
of one month is given to improve since the result is
announced. The authors, who do not improve the
manuscript within one month, are automatically
considered canceling the publication and also cancelling
all previous acceptance statement.

Manuscript withdrawal in the review process can be done
without returning the review cost while reviewed
manuscript will be charged for withdrawal fee.
Manuscript that has been accepted cannot be withdrawn.

Accepted manuscript will be through a process of editing
by the editors. The author then must approve the results of
editing, through copying editing stages in accordance with
the instructions given. Approval time is not more than one
week. After the editing approval process, the manuscript
undergoes layout process before publication. The author
also must give approval to lay out results of pre-printing
and publication within one week. Manuscript publication
is made online prior to hardcopy editions.

Manuscript Writing

Anonymous manuscript can be written in Indonesian or
English. Manuscript written in Indonesian should meet the
standard rules in accordance with The Revised Basic Rule
of Indonesian and The General Guide of Terminology Use.
English written manuscript is highly recommended to
obtain English language editing services before the scriptis
sent into JKB. When the used term or abbreviation is not
standard, it should be accompanied by a caption.
Measurement units are written according to the System
Internationale (SI-Units). Manuscript must be typed using
Microsoft Word with Calibri font, size 12 pt for the title, 10
pt for text, 9 pt for title of tables/picture, 8 pt for
letters/numbersinthe table/image, 1.5 spaced, printed on
A4 size paper, maximum 15 pages including tables, figures,
and references.

The author identity is written in a separate file (uploaded
as a supplementary file) under "Writer Identification
Sheet" covering the whole identity of the authors written
in full name (without a degree) along with authors
affiliated institutions, with phone numbers, fax numbers,
and e-mail addresses. Other files that should be included
as supplementary file are consent form of publication and
plagiarism, and the source of data for the table and the
source file for the image (if itincludes table and figure).

The writing systematic should meet the following
conditions:

Title

Title of the article is written briefly and clearly both in
Indonesian and in English, a maximum of 16 words in
Indonesian and 14 words in English.

Abstract And Keywords

Abstract is written without subtitles and should be clear
and concise both in Indonesian and in English in one
paragraph, so it allows readers to understand the
important new aspects without having to read the entire
article. Abstract of research article contains no more than
250 words, containing background, objectives, method,
results, and conclusions while abstract of case report
article consists of background, objectives, case
summaries, and conclusion. Abstracts of article review and
case reports contain no more than 150 words. Keywords
are written below abstract by choosing three to six words
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that can assist forindexing purposes.

Introduction

This chapter describes the background and review of
previous studies, the hypothesis (if any), and the research
purposes. The introduction must to be able to show the
gap and state of the art knowledge that describes the
quality, significance, and novelty of ideas.

Method

This chapter (for research article) describes the design and
research methods that are clearly and concisely written
along with the reference. Method section should explain
the design, the population, the selection of subjects or
study sample, the data collection methods and
instrument used, and the data analysis methods. Method
explanations should be clear but brief that allows the
reader to replicate. If the methods (including statistical
analysis) used are new or have not been widely used, it
must be written along with the references.

Results

In the Results section, the authors should present an
interpretation on any presentation form of the results
both tables and images. Narrative interpretation explains
the meaning of data and not a repetition of the contents of
images or tables. This chapter (for article research or case
reports) may contain a maximum of 6 tables. Each table is
given a number and a short title in accordance with the
appearance in the text, and each column is given a brief
subtitle. Title of tables and figures should be able to
describe the contents.

The results of the research or case reports can also be
displayed in the form of images, either photographs or
graphs, a maximum of 10 pieces. Table and figure
insertion must be done efficiently without duplication.
Oneresult only needs to be presented in one presentation
form either table or figure, and not both.

Images must be made professionally with sharp color
prints. Serial number and the title of the image must be
written in accordance with the appearance in the text.
When an image is obtained from a source/someone or a
published illustration, then it must be stated in the
description. Tables and figures explanations including
meaning of non-standard abbreviations and symbols are
written in the caption below the table or picture. Caption
is not explaining the meaning of the image. The use of
color is restricted only when color differences are
necessary and cannot be replaced with black and white.

Tables and Figures

Table and figure titles are written with a number followed
by full stop and the title of the narrative is 9pt in size and
bold. Capital letters are used only at the beginning of
sentence title while abbreviations are in capital letters.
The explanation is written with initial capital letters, size 8
pt, and bold. The source is written using 8 pt in size, right
under the table before the caption and italicized. The table
is written without cell border. The border is only used in
the column headings and the end of the table. In inserting
picture, symbols must be written and placed properly, and
described in the caption. Picture in the form of a graph is

made without displaying horizontal and vertical lines.
Chart presentation should clearly include the title and the
units on the vertical and horizontal axis.

Example

Table 1. Differences of subject characteristic, clinical features,
and TNF-a levels

Febrile Non-Febrile

Basic Characteristics Seizures Seizures Con;r:::ison
(n=19) (n=19)

Gender 0,271

Male 13/19 9/19

Female 6/19 10/19
Mean of age, x £ SD (month)  20,68+12,69 3547+23,23 0,022
Mean of seizure rectal 38,78+0,67 38,81+0,55 *0,896
temperature, x + SD (°C)
Mean of leukocyte, x + SD 9200+3827 8517+4257 0,606
(mg/dl)
Mean of CRP, x + SD (mg/dI) 0,98+1,58 0,6910,67 *0,686
Mean of TNF-a levels 8,14+4,40 4,08+2,54 0,002

Remarks: *Mann Whitney test

Figure

Figure 1. Histopathological biopsy results of the tumor in the

left groin

Note:

a. Hematoxylin Eosin staining reveals densely scattered malignant cells
with uniform round shape

b. CD20immunohistochemical staining reveals negative Cd20

c. LCAimmunohistochemical staining reveals negative LCA

d. Cytokeratin immunohistochemistry staining reveals negative
cytokeratin

Discussion

This chapter discusses the results and highlights new
discoveries, whether suit, reinforce, or oppose the
previous discoveries, theories, and opinions. Discussion
chapter also explains why the research obtains such
results matching the findings, the mechanism of the
results, and the reasons on the differences and similarities
with previous research.

The conclusion is expressed in the last paragraph
(discussion) that contains sentences stating the relationship
among the variables studied (the relationship between
independent variables and the dependent variable) and is
narrated in a single paragraph, without bullet points, brief,
concise and clear, and does not contain suggestions.
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Research Article

Study of Dysgeusia and Anosmia Frequency and Risk Factors in Pre-Elderly Post-Covid-19

Kajian Frekuensi dan Faktor Resiko Dysgeusia serta Anosmia Pada Pralansia Post Covid-19

Ari Tri Wanodyo Handayani', Zahreni Hamzah®, Dwi Prijatmoko’, Dyah Indartin Setyowati’, Hosea Roinaldo Ferdinan®
‘Department of Public Dental Health Faculty of Dentistry Universitas Jember Jember
’Department of Biomedical Dentistry Faculty of Dentistry Universitas Jember Jember
*Department of Orthodontic Faculty of Dentistry Universitas Jember Jember
‘Department of Oral Medicine Faculty of Dentistry Universitas Jember Jember

*Faculty of Dentistry Universitas Jember Jember

ABSTRAK

Covid-19 is a respiratory obstruction caused by infection with SARS-CoV-2. The appearance of dysgeusia and anosmia can
be a sign that someone has contracted this virus. This study aims to review the frequency and risk factors that cause
dysgeusia and anosmia in pre-elderly post-Covid-19. This type of research is descriptive observational with a cross-
sectional approach. In this study, only 5.15% of respondents experienced anosmia, 10.31% of dysgeusia alone, and 28.86%
of dysgeusia accompanied by anosmia. Dysgeusia and anosmia can be found in every vaccination status. Respondents
with 21 dominant comorbid were found in respondents who experienced dysgeusia accompanied by anosmia. Symptoms
of fever, cough, rhinorrhea, and pneumonia are common in dysgeusia and anosmia disorders. The time of appearance of
the disturbance ranges from 1-7 days, with the duration of the disruption 1-14 days. Symptoms of dysgeusia accompanied
by anosmia in the pre-elderly post-Covid-19show a higher frequency than dysgeusia alone and anosmia alone. In pre-
elderly, men were found to be more at risk than women. Several risk factors, including the aging process, co-morbidities,
smoking habits, and vaccination status, support the emergence of these symptoms.

Keywords: Aging, anosmia, Covid-19, dysgeusia, pre-elderly

ABSTRAK

COVID-19 adalah penyakit respiratori yang disebabkan oleh infeksi SARS-CoV-2. Kemunculan dysgeusia dan anosmia
dapat dijadikan tanda seseorang terinfeksi virus ini. Penelitian ini bertujuan untuk mengkaji frekuensi dan faktor-faktor
yang menyebabkan dysgeusia dan anosmia pada pralansia post Covid-19. Jenis penelitian ini adalah observasional
deskriptif dengan pendekatan cross-sectional. Pada penelitian ini didapatkan bahwa responden yang mengalamianosmia
saja sebanyak 5,15%, dysgeusia saja sebanyak 10,31%, dan dysgeusia disertai dengan anosmia sebanyak 28,86%.
Dysgeusia dan anosmia dapat ditemukan pada setiap status vaksinasi. Responden yang memiliki >1 komorbid dominan
ditemukan pada responden yang mengalami dysgeusia disertai ansomia. Gejala demam, batuk, rhinorrea, dan
pneumonia umum ditemukan pada gangguan dysgeusia dan anosmia. Waktu kemunculan gangguan berkisar antara 1-7
hari dengan durasi gangguan 1-14 hari. Gejala dysgeusia disertai anosmia pada pralansia post Covid-19 menunjukkan
frekuensi yang lebih tinggi daripada dysgeusia saja dan anosmia saja. Pada pralansia laki-laki ditemukan lebih berisiko
daripada perempuan. Kemunculan gejala ini didukung oleh beberapa faktor, antara lain: proses penuaan, penyakit
penyerta, kebiasaan merokok, dan status vaksinasi.

Kata Kunci: Anosmia, Covid-19, dysgeusia, pralansia, penuaan

Correspondence: Ari Tri Wanodyo Handayani. Department of Public Dental Health Faculty of Dentistry Universitas Jember, JI.
Kalimantan No. 37 Tel. +62331330224 Email: aritri.fkg@unej.ac.id

DOI: http://dx.doi.org/10.21776/ub.jkb.2023.032.04.9
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INTRODUCTION

Coronavirus Infection Diseases-2019 (Covid-19) is a
respiratory disease that was first reported to have
appeared in Wuhan, Hubei Province, China on December
8, 2019 (1,2). Initially, this disease was called the 2019
novel coronavirus (2019-nCoV). However, on February 11,
2020, the World Health Organization (WHO) changed the
term 2019-nCoV to COVID-19. The cause of this disease is
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) infection. On March 12, 2020, WHO officially
announced that Covid-19 had the potential to become a
pandemic(3).

According to Kamus Besar Bahasa Indonesia (KBBI), the
official dictionary of the Indonesian language, a pandemic
is an epidemic that spreads simultaneously everywhere,
covering a wide geographical area. Based on Covid-19
data on 26-31 October 2021, Indonesia has experienced
increases and decreases in cases. It is related to the
transmission process. SARS-CoV-2, as the cause of Covid-
19, has a simple transmission process. This transmission
can occur directly or indirectly through the binding of
Angiotensin Converting Enzyme 2 (ACE-2) as the SARS-
CoV-2 receptor (4). During its development, the Delta
variant appeared due to a gene mutation in SARS-CoV-2.
According to WHO, the Delta variant is twice as infectious
as the Covid-19 virus that appeared for the first time. It is
around 50% more virulent than the other variants that
have been detected (5).

People infected with SARS-CoV-2 will display symptoms
such as fever, dry cough, tachypnea, shortness of breath,
chest pain, vomiting, nausea, sore throat, sneezing,
anosmia, and dysgeusia (4). Susanto also concluded that
symptoms often found in Covid-19 patients are fever,
dyspnea, sore throat, runny nose, and anosmia. Anosmia
and dysgeusia are symptoms experienced by most Covid-
19 patients, among other symptoms (6).

Anosmia is a term used to describe a person's condition
when they experience a decreased function and even lose
their sense of smell. Anosmia is classified as a
chemosensory dysfunction involving the sense of smell.
The mechanism that causes anosmia induced by Covid-19
begins with the binding of SARS-CoV-2 to the ACE-2
receptor in the nasal mucosa. Then the virus penetrates
the olfactory neuroepithelial cells and replicates so that
the cells will respond to significant damage to these cells

(7).

Another symptom that is often found in Covid-19 patients
is dysgeusia. Dysgeusia is a term used to describe a
person's condition when the sense of taste has decreased
function; for example, it loses the ability to detect various
sweet, salty, sour, bitter, and umami tastes. In addition,
some patients complain of a persistent metallic taste (8).
Dysgeusia can also be interpreted as a term to identify all
types of taste sensation disturbances, both qualitative
and quantitative. Quantitatively, it is a distorted taste
sensation, while qualitatively, it is a decrease in the
sharpness of the sense of taste. The mechanism that
causes dysgeusia induced by Covid-19 is the invasion of
SARS-CoV-2 to the taste buds (neurotropism) which
causes neurological damage (9).

According to several studies, the onset of symptoms of
dysgeusia and anosmia in Covid-19 patients is 7-14 days,
with a duration of approximately eight days (10,11).

Study of Dysgeusia.and Anosmia... 252

Factors that influence the onset of dysgeusia and anosmia
are thought to involve age, gender, and comorbidities
owned by the patient. Not all Covid-19 patients experience
dysgeusia accompanied by anosmia. A study by Patel et al.,
found that 2% of Covid-19 patients experienced anosmia
alone, 6% experienced dysgeusia alone, and 55%
experienced dysgeusia accompanied by anosmia (11)

Jember Regency is one of the regencies in East Java, to the
east of Lumajang Regency and the west of Banyuwangi
Regency. Jember Regency consists of 31 districts, one of
whichis Sumbersari District. Based on the 2020 population
census, Sumbersari District ranks eighth with the most
population of the 31 other districts, namely 107,631
people with a population density of 2,906 people/km2.
Based on population census data for 2010 and 2020, the
number of pre-elderly residents in the Sumbersari District
has increased. In 2010, the number of pre-elderly
residents in Sumbersari District, Jember Regency, was
18,709 people; in 2020, itincreased to 22,179 people (12).
An increase in the pre-elderly population can indirectly
affectthe number of Covid-19 cases.

Covid-19 can occur in all age groups. However, the pre-
elderly group (45-59 years) needs attention because the
positive prevalence of Covid-19 in this age group is
relatively high compared to the age group of the elderly,
children, and toddlers. One of the reasons for the high risk
in the pre-elderly age group is physiological changes along
with the aging, process (13). Aging factors are known to
cause increased expression of ACE-2 in the nasal and oral
mucosa, positively correlated with the prevalence of
dysgeusia and anosmia in the elderly. In addition, risk
factors in the form of co-morbidities and drugs influence
the body's response to infection (14,15).

Apart from the aging factor, the pre-elderly is an age group
with better cognitive abilities than the older age group.
With age, a person will experience a decrease in memory.
The pre-elderly group generally experienced mild memory
loss compared to the elderly group. Research reveals that
the prevalence of memory loss in the pre-elderly group is
41%. This figure is still lower than the older age group,
whichis52% (16). Thus, this research was conducted in the
pre-elderly group in the hope that they would still be able
to remember events when they were confirmed to have
Covid-19. Therefore, based on the description above, it is
necessary to study the frequency and risk factors of
dysgeusia and anosmia in the post-Covid-19elderly in
Sumbersari District, Jember Regency.

METHOD
Type of Research

This type of research is descriptive observational with a
cross-sectional approach. This research was conducted to
observe the characteristics of dysgeusia and anosmia and
to study the relationship between the risk factors that
influenced them in pre-elderly post-Covid-19 in
Sumbersari District, Jember Regency. The instrument used
was a questionnaire.

Population

The population in this study was people aged 45-59 years
who had been confirmed positive for Covid-19 from July to
December 2021. The population was chosen from
Sumbersari District, Jember Regency.

Jurnal Kedokteran Brawijaya, Vol. 32, No. 4, Agustus 2023
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Research Subject

The subject-taking technique in this study used
proportional cluster sampling. The cluster sampling
technique was used for large and extensive populations.
This study used cluster sampling based on the sub-
districts with the highest number of Covid-19 patients in
July-December 2021 in the Jember Regency.

Number of Research Subjects

The subject size required for this study used the
proportion estimation formula from Lameshow (1997).
With a 95% confidence level with a 10% degree of
deviation, the required research subjects were 97 people.
The selection of research subjects in the Sumbersari sub-
district was carried out by determining the three selected
sub-districts through proportional cluster sampling. The
following is the calculation of determining the number of
research subjects.

1. The data provided by the Sumbersari and Gladak
Pakem Health Centers are 332 elderly, consisting of 7 sub-
districts, with the following details.

Sub-districts Number of Cases

Antirogo 13
Karangrejo 48
Sumbersari 140
Tegalgede 10
Wirolegi 9
Kebonsari 90
Kranjingan 22

Total 332

2. The three sub-districts with the highest number of
cases, Karangrejo Sub-District, Sumbersari Sub-District,
and Kebonsari Sub-District, were selected with the
following details.

Sub-district Number of Cases
Karangrejo 48
Sumbersari 140
Kebonsari 90

3. Based onthe Lemeshow formula (1997), the number of
respondents needed is 97 respondents. The proportional
distribution in the three selected villages obtained the
following calculations:
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Karangrejo Sub-district —_ y97~17 repondents.
48+140+90

Sumbersari Sub-district : ———— x 97 = 48 repondents.
48+140+90

Kebonsari Sub-district i ———— x 97 ~ 32 respondents.
48+140+90

RESULTS

This research was completed on October 28, 2022, with 97
pre-elderly respondents (45-59 years) post-Covid-19 in
Sumbersari District. The research locations were divided
into three sub-districts, namely Kebonsari Sub-district,
with 32 respondents; Sumbersari Sub-district, with 48
respondents; and Karangrejo Sub-district, with 17
respondents. Male respondents were 20 in Kebonsari Sub-
district, 27 in Sumbesari Sub-district, and 9 in Karangrejo
Sub-district. Meanwhile, the number of female
respondents in the Kebonsari Sub-district was 12, in
Sumbersari Sub-district 21, and Karangrejo Sub-district 8.
Thus, the total number of male respondents was 56 and
femalerespondents 41.

Table 1. shows that dysgeusia accompanied by anosmia
has a higher prevalence than dysgeusia alone and anosmia
alone. Based on gender, women experience relatively less
anosmia and dysgeusia than men. It can be concluded that
male respondents who experience dysgeusia
accompanied by anosmia are more common than female
respondents. This situation may be influenced by
comorbidities and risk factors (smoking).

Table 1. Distribution of dysgeusia and anosmia in post-Covid-
19 elderly in Sumbersari district, Jember Regency

Gender Total
Type of Symptoms
% F % n %

Anosmia without 3 3.09 2 2.06 5 5.15
dysgeusia
Dysgeusia without 5 5.15 5 515 10 10.31
anosmia
Dysgeusia 18 1855 10 10.31 28 28.86
accompanied by
anosmia
Other conditions* 30 3093 24 2474 54 55.67

57.73 41 4226 97 100

Total 56

Note: (*) asymptomatic, hyposmia, and ageusia

Table 2. Distribution of dysgeusia and anosmia disorders along with disorder characteristics

Type of Symptoms

Anosmia without

) . -
Dysgeusia without Anosmia ysgeusia accompanied

Characteristic Dysgeusia by anosmia
Gender Total Gender Total Gender Total
M F %* M F n %* M F n %*
Vaccination Status
Not yet Vaccine 0 0 0 0 0 0 1 0 1 1.0
1%t dose of vaccine 2 1 3.09 1 2 3 3.09 11 7 18 18.6
2" dose of vaccine 1 1 2.06 4 3 7 7.22 6 3 9 9.3
Risk Factor for Exposure to COVID-19
Don't know 1 0 1.03 3 2 5 5.15 13 5 18 18.6
Have had contact with a positive case of COVID-19 1 1 2.06 2 2 4 4.12 2 2 4 4.1
Workplace 1 1 2.06 0 0 0 0 0 2 2 2.1
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Table 2. Distribution of dysgeusia and anosmia disorders along with disorder characteristics (Cont.)

Type of Symptoms

Anosmia without

- . Dysgeusia accompanied
Dysgeusia without Anosmia ysg p

Aspects Dysgeusia by anosmia
Gender Total Gender Total Gender Total
M F n %* M F n %* M F n %*
Risk Factor for Exposure to COVID-19
Living together 0 0 0 0 0 1 1 1.03 0 0 0 0
Traveling to areas prone to COVID-19 0 0 0 0 0 0 0 3 1 4 4.1
Number of Concomitant Diseases and Smoking
0 disease + no smoking 1 1 2 2.06 0 1 1 1.03 0 0 0 0
0 disease + smoking 0 0 0 0 0 0 0 0 12 5 17 17.5
1 disease + no smoking 0 0 0 0 0 0 0 0 0 0 0 0
1 disease + smoking 2 0 2 2.06 4 2 6 6.19 5 3 8 8.2
[12 diseases + no smoking 0 1 1 1.03 1 2 3 3.09 0 0 0 0
[12 diseases + smoking 0 0 0 0 0 0 0 0 1 2 3 3.1
Symptoms
No symptoms 0 0 0 0 1 0 1 1.03 2 0 2 2.1
Fever 2 2 4 4.12 3 4 7 7.22 15 10 25 25.8
Cough 2 2 4 4.12 3 1 4 4.12 10 8 18 18.6
Rhinorrhea 2 1 3 3.09 2 1 3 3.09 14 5 19 19.6
Bad taste 2 0 2 2.06 1 1 2 2.06 12 7 19 19.6
Chills 1 1 2 2.06 1 3 4 4.12 8 5 13 13.4
Nasal congestion 1 1 2 2.06 0 0 0 0 7 6 13 13.4
Headache 1 0 1 1.03 0 1 1 1.03 11 7 18 18.6
Pneumonia 0 0 0 0 3 3 6 6.19 1 2 3 3.1
Out of breath 0 0 0 0 0 0 0 0 1 1 2.1
Digestive problems 0 0 0 0 0 0 0 0 0 1 1 1.0
Time of Appearance
1-7 day(s) 3 2 5 515 5 5 10 1031 18 9 27 278
8-14 days 0 0 0 0 0 0 0 0 0 1 1 1.0
[114 days 0 0 0 0 0 0 0 0 0 0
Duration of Disorder
1-7 day(s) 3 1 4 412 5 3 8 825 11 7 18 186
8-14 days 0 1 1) 1.03 0 2 2 2.06 7 3 10 10.3
[114 days 0 0 0 0 0 0 0 0 0 0 0 0
Method of Recovery
Disappears by itself 2 0 2 2.06 5 5 10 10.31 15 6 21 21.6
Along with confirmed negative 0 2 2 2.06 0 0 0 0 2 3 5.2
Taste/aromatherapy 1 0 1 1.03 0 0 0 0 0 1 1 1.0
Medication 0 0 0 0 0 0 0 0 1 0 1 1.0
Health Condition when Experiencing Disorder
Getting better 2 1 3 3.09 1 5 5.15 17 7 24 24.7
Worsened 1 1 2 2.06 4 1 5 5.15 1 3 4 4.1
Condition of Indra Post Confirmed Negative.
Back to normal 2 3 5 5.15 5 5 10 10.31 18 10 28 28.9
Not back as before 0 0 0 0 0 0 0 0 0 0 0 0

Note: (*) percentage of 97 respondents

Table 2 shows that in the first and second doses of
vaccination status, dysgeusia accompanied by anosmia is
the most common disorder. In this type of disorder, the
number of respondents who had administered the first
dose of the vaccine was twice that of the second. In the
first dose of vaccination status, dysgeusia alone and
anosmia alone have the same amount. It can be concluded
that at each respondent's vaccination status, one can find
dysgeusiaand anosmia.

In the section on risk factors for exposure to Covid-19,
anosmia without dysgeusia occurs mainly in respondents
who have had positive confirmed cases of Covid-19 and at
work. Whereas in dysgeusia disorder without anosmia,
respondents said they did not know. In dysgeusia disorder
accompanied by anosmia, respondents stated that they
did not know and partly because they had been in contact
with positive cases of Covid-19. It can be concluded that

dysgeusia disorder commonly occurs due to not knowing
the risk factors for exposure to Covid-19. At the same time,
anosmia is expected due to having been in contact with a
positive case of Covid-19.

In this study, it was also found that more experienced
respondents experienced only anosmia and only dysgeusia
with one comorbidity accompanied by smoking risk
factors. Respondents who experienced dysgeusia
accompanied by dominant anosmia were experienced
respondents who did not have comorbidities but had
smoking habits. Respondents with comorbidities of at least
one disease are generally found in respondents who
experience dysgeusia accompanied by anosmia. Based on
gender, male respondents tend to be at risk of experiencing
dysgeusia and anosmia compared to women. It is because
men with comorbidities accompanied by smoking are
more common than female respondents. Respondents
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who are infected with this virus will certainly display
several symptoms.

Symptoms of fever, cough, runny nose, and chills were
commonly experienced by both male and female
respondents. Nasal congestion and rhinorrhea are
common symptoms in respondents who experience
anosmia, while respondents who experience pneumonia
generally experience dysgeusia. Based on the number of
symptoms experienced, respondents who experienced
dysgeusia accompanied by anosmia had the most
symptoms compared to those who experienced anosmia
alone or dysgeusia alone. It can be concluded that fever,
cough, rhinorrhea, and pneumonia are other symptomsin
people with dysgeusia and anosmia.

Based on Table 2, the time when dysgeusia and anosmia
appear is mostly 1-7 days, and only a tiny proportion of
dysgeusia disorders accompanied by anosmia appear 8-
14 days after testing positive for Covid-19. The time when
dysgeusia and anosmia due to SARS-CoV-2 appear
generally occurs 1-7 days after testing positive for Covid-
19. The duration of dysgeusia and anosmia is mostly 1-7
days. However, some respondents who experienced
dysgeusia disorder accompanied by anosmia occurred for
8-14 days. Based on gender, male respondents who
experience dysgeusia accompanied by anosmia tend to
last longer than women. It can be concluded that the
duration of dysgeusia accompanied by anosmia has a
longer risk than anosmia alone or dysgeusia alone,
especially for male respondents.

Most of the disturbances to the sense of smell and taste
experienced by respondents can disappear by
themselves. It was also found that the health condition of
the respondents at the time of experiencing the disorder
was mainly improving. When the pre-elderly was
confirmed negative, the sense of smell and taste condition
returnedto normal.

DISCUSSION

Dysgeusia and anosmia are commonly found in people
infected with SARS-CoV-2, including the elderly. This study
found that dysgeusia accompanied by anosmia had the
highest prevalence when compared with anosmia alone
and dysgeusia alone. It is in line with research conducted
by Patel et al., which concluded that dysgeusia
accompanied by anosmia is higher than people who
experience anosmia alone or dysgeusia alone (11). This is
because in pre-elderly, there is an increase in ACE-2
expression on the oral and nasal mucosa, so the elderly
will be at higher risk of experiencing dysgeusia
accompanied by anosmia. Research on ACE-2 expression
levels and age has been conducted by Syed et al., and
Verity et al., who stated that the expression level of ACE-2
in oral and nasal epithelial cells is known to increase with
age(13,17)

In the second place, the most common prevalence is
dysgeusiaalone. Thisis presumably because the increased
expression of ACE-2 in the oral mucosa is higher than that
in the nasal mucosa. ACE-2 expression is known to
increase on the tongue due to aging factors, so pre-elderly
people are at a higher risk of experiencing dysgeusia (15).
In addition, inflammation causes a decrease in the ability
of inflammatory cells to destroy microbes and their
products, resulting in low-grade chronic inflammation.
Furthermore, it causes the oral mucosa to become thinner
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lose elasticity, and stipple and decreases keratin and
laminin so that the mucosa increases its sensitivity to
various pathological conditions. This condition causes the
virus to enter the body quickly (18)

The binding of SARS-CoV-2 to the increased ACE-2 receptor
in the oral cavity can induce significant damage to the taste
buds and interference with sialic acid. Taste bud damage
occurs due to the high production of pro-inflammatory
cytokines such as TNF-a, IFN-y, and 1l-6, which can inhibit
basal cell proliferation in regenerating taste buds. Sialic
acid is a component in normal saliva that plays a role in
taste processing (19,20). SARS-CoV-2 binds to sialic acid
receptors and can reduce taste stimulation and perception
(21). In addition, the salivary glands also experience
disturbances due to inflammation and invasion of SARS-
CoV-2. As a result, the salivary glands experience atrophy
of the acinar tissue, impaired proliferation of the duct
elements of the gland, and degenerative changes in the
minor and major salivary glands. This disorder is thought to
cause an imbalance in the composition of saliva and
reduced salivary flow, which results in dysgeusia (18,22).

The prevalence of anosmia alone is the smallest when
compared to that of the others. The small prevalence of
anosmia alone illustrates that an increase in ACE-2 in the
nasal mucosa alone is rare in pre-elderly post-Covid-19 at
that time. Based on several studies, anosmia in the elderly
can occur due to increased expression of ACE-2 in SuC cells
due to increasing age (13,23). This condition is also
supported by Demanelis et al., who state that in the aging
process, telomere shortening occurs, which accumulates
fromvarious damage to body tissues, resulting inincreased
ACE-2 expression in the nasal mucosa (24). Increased ACE-
2 expression in the nasal mucosa alone might explain why
older individuals are more susceptible to SARS-CoV-2
infection, so they are at risk of experiencing anosmia alone
(14).

Telomere shortening is examined due to the presence of
Reactive Oxygen Species (ROS) in the body, which is not in
balance with the antioxidant capacity of tissues to form
oxidative stress or free radicals. Free radicals are chemical
species that do not have a partner in their outer orbital,
resulting in an unstable configuration and energy being
released through reactions with the surrounding
molecules. Free radicals are responsible for age-related cell
and tissue damage that triggers DNA damage in
mitochondria, dysfunction, and increases cell apoptosis.
An increase in telomere losses due to an imbalance in ROS
productionis one of the factors in the aging process (25)

Based on gender, males pre-elderly relatively more
experience anosmia and dysgeusia than women. This is
presumably because men are at greater risk of exposure to
SARS-CoV-2 due to activities that involve many people than
women. In line with epidemiological research by Schubert
et al. (2012), men have a higher risk than women
experiencing smell disorders (26). In this study, the risk
factors for exposure to SARS-CoV-2 were the most
unknown with certainty so that respondents can be
exposed to SARS-CoV-2 indirectly through infectious
objects. According to Lotfi et al., indirect transmission can
occur through objects contaminated with SARS-CoV-2.
These objects are touched by hands and come into direct
contact with the oral and nasal mucosa, thus providing a
pathway for the virus to penetrate the body (4)

In each pre-elderly vaccination status, symptoms of
dysgeusia and anosmia can be found. This is because
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vaccination does not make a person free from COVID-19.
Hence, the symptoms of anosmia and dysgeusia still have
a chance to occur in the elderly even though the pre-
elderly has received the vaccine. This happened because
the Covid-19 variant at that time was considered to be
more infectious (5). Therefore, people were encouraged
to receive the first dose of the vaccine immediately but
could continue with the second dose after some time.

Respondents who have many comorbidities are known to
be at greater risk of experiencing disturbances in their
sense of taste and smell. The number of comorbidities
suffered by pre-elderly people is, of course, related to the
number of drugs used to treat the disease. This study's
results align with research conducted by Guan et al., and
Syed et al., which stated that several drugs cause pre-
elderly people to be at risk of experiencing anomia and
dysgeusia. Several drugs can cause dysgeusia and
anosmia, such as the antihistamine group in older people
with allergies and ACE inhibitors and metoprolol in older
people with hypertension (17,27)

In addition to comorbidities, smoking is a risk factor
commonly found in males pre-elderly. This findingisinline
with the 2018 Riskesdas, which stated that the prevalence
of male smokers is higher than that of women (28). This
shows that male respondents tend to be at higher risk of
interference when compared to women. Smoking habits
are known to induce degeneration of the neuroepithelium
of the sense of smell and taste buds due to increased
expression of ACE-2 (29-32). Thus, damage Nasal
neuroepithelium has the potential to cause anosmia,
while damage to the taste buds has the potential to cause
dysgeusia.

Most of the responders infected with SARS-CoV-2 will
develop symptoms. Nasal congestion and rhinorrhea are
generally experienced by respondents who experience
anosmia (33). This occurs because the nasal obstruction
induced by SARS-CoV-2 can interfere with airflow that
carries odorous stimuli to the olfactory neuroepithelium
so that it manifests as anosmia. Pneumonia was generally
found in respondents who experienced dysgeusia. This is
presumably due to the use of various drugs to relieve
pneumonia due to SARS-CoV-2 infection, such as
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This article has never been published elsewhere or is not being considered for publication by
other journals and, during the assessment process by this journal, will not be withdrawn and
sent to other journals for evaluation.

The author is willing to improve the manuscript that has been assessed and not withdrawing
unilaterally without notifying the editor, especially if the manuscript is in the process of being
reviewed.

Our manuscript does not contain statements that are unlawful, defamatory or otherwise, and do
not contain material that violates the personal rights or property rights of any other person or
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Lampiran 1. Informed Consent
LEMBAR PERSETUJUAN SUBJEK PENELITIAN

Yang bertanda tangan dibawah ini, saya:

Nama

Umur

Jenis Kelamin

Pekerjaan

Alamat

Menyatakan bersedia menjadi subjek penelitian dari:

Nama . Ari Tri Wanodyo Handayani

NIP : 197308182001122001

Fakultas . Kedokteran Gigi Universitas Jember

Alamat : Jalan Tidar Perumahan Greenland GL-15 Jember

Dengan judul penelitian “Kajian Frekuensi Anosmia dan Dysgeusia Pada Pralansia Post
COVID-19 di Kecamatan Sumbersari, Kabupaten Jember” dengan sebenar- benarnya tanpa

ada suatu paksaan dari pihak manapun.

Jember, ...l 2022
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