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The effectof anxiety, depression, and stresghe immune
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Abstract

Background: SARS-CoV-2 infection causes anxiety, depression, amdssthat affect the immune response.
Objective: This study aims to analyze the effect of anxiety, degmesand stress on the Neutrophil-Lymphocyte Ratio
(NLR) and Interleukin 1 beta (ILLB) of Covid-19 patientsMethod: Analytical observational research with consecutive
sampling technique. The inclusion criteria were new piatieith a confirmed COVID-19 diagnosis, treasg@®r. Soetomo
Hospital Surabaya, aged 2160 years, does not have a severe mental disorder, canurocate verbally and is able to
answer questionnaires. Measurements of anxiety, depressilstress (DASS-21), NLR, 1L} were performed while the
patient was admitted on day$,®", and 19'. Spearman correlation test analysis to assess ttiemstip between DASS-
21 scores and NLR arld-1B scoresMc Nemar's test comparistmassess differencéis depression and stress days @
and &, Wilcoxon's signed rank test for differences in anxietgt #-18 on days 0" and &, and paired t-test to assess
differencesn NLR ondays @ and &. As well asmultivariate analysito assess the effeof anxiety, depression, and stress
onNLR andIL-1B. Results: From 38 research subjects, there v@&rsubjects who dropped out after tiedaly, 28 subjects
experienced clinical improvement and underwent self-isolatibome, and 1 subject experienced worsenfrgymptoms
sothatit was difficultto conduct interviews. Mogif the subjects (95%) had anxiety scores ranging fromtanitdry severe
on day @ of treatment, but most had normal depression score8¥%$6and normal stress scores (92.1%). There were
differences in anxiety scores (0.016), andlfLtevels (p=0.001) on the 6™ day. There were no differences in depression,
stress, and NLR scores during the observation pefl@h@ & In the multivariate analysis, there was no significantceffe
of anxiety, depression, and stress on NLR. Anxiety had ant effeti-18 on the 6" day of observation, with p=0.030;
OR(95%CI) = 0.853 (0.738 0.985).Conclusion: Anxiety affected IL1f levels in mild-moderate COVID-19 patients on
day 6", but had no effedn NLR on days @' and & Depression and stress had no eff@diLR or IL-1p of mild-moderate
COVID-19 patients on dayd'Gnd &',

Keywords: Anxiety; Depression; Stress; Neutrophiliiphocyte Ratio; Interleukin 1 Beta; Covi®; Mental Health.

1. Introduction

Corona Virus Disease (COVID-19) cases spread rapidly fromign®all countries in just 30 days and
were declared by WHO as a Public Health Emergency Inten@t@oncern (Sohrabi et al., 2020; Wu &
McGoogan, 2020). The World Health Organization (WHO) classiftOVID-19 into four, namely mild
degrees, moderate degrees (Pneumonia), severe degrees (seuvereryia) and critical degrees. The average
COVID-19 infection hasanincubation perioaf 2-14 days with symptontf fever, cough, shortnes§breath,

1JRP 2022, 101(1), 40-53; doi:.10.47119/1JRP1001011520223172 WWw.ijrp.org
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fatigue and muscle aches, phlegm production, headache, coughihapd, nausea and vomiting and diarrhea
(Guan et al., 2020; Rodriguez-Morakgsl., 2020; Sohrabi et al., 2020; Sun et al., 2020).

Most of the patients with confirmed COVID-19 experience atyxabout the highly contagious and fatal
disease. In addition, COVID-19 patients must undergo quarantineatment in isolation rooms so that it has
animpacton their social life. Feelingsf guilt about the effectsf transmissioron family and people arouras
well as stigma aimed at patients and families are sepsir@ssors for COVID-19 patients which can lead to
symptomsof depression (Kong et al., 2020).

Anxiety is an intense, excessive, and persistent fp@inworry accompanied by autonomic symptoms
sieh as palpitations, heavy breathing, sweating, andhfg@leak and powerless (Stuart & Sundeen, 2006).
Stresds describedisan experience that causes feelimfsnxiety and frustration, becausg@ushes us beyond
the limitsof our abilityto cope. Stressanaffect various systemis the body (metabolism, cardiovascular, and
immune system) that are involvada short and long term consequence of experiencing stressvévic2020).
While depressiois a conditionof decreased mood characterized by feelofgadness, log¥ interest, feeling
easily tired, hopeless and diffictitt concentrate (Torres, 2020).

Anxiety, stress, and depressive symptoms experienced BYIDED® patients affect the patient's
immunological condition because aggravating the dysreégnlatf the inflammatory response caused by
anxiety and depression can trigger an inflammatory resgbnaagh various pathways such as an increase in
neutrophils and some proinflammatory cytokines well as a decreasdn lymphocyte proliferation
(Channappanavar & Perlman, 2017). Untreated major depressimtpaalso showed increased NLR
comparedo healthy individuals and major depressive patientsviexpSSRI drugs (Demircagtal., 2016).

Neutrophil Lymphocyte Ratio (NLR)js a prognostic factor that indicates a dysregulatidnthe
inflammatory response that affects the severity pragraispatients with COVIDH). Patients with age > 50
and NLR > 3.13 will usually have a severe clinical presentation, and are expected to gain immediate intensive
care unit access if necessary (Liu et al., 2020). Iniaddid neutrophils and lymphocytes, the inflammatory
response also involves cytokines. Interleukin 1 fétd p) is oneof the mediatoref communication between
the immune system in the peripheral and the immusetesyin the central nervous system, whose role in
depressed individuals has been confirmed (Dowlatl., 2010; Howren et al., 2009).

Mitigation of anxiety and depression in patients with oméd Covid-19 is expected to contribute to
improved outcomes by reducing the riflaggravating the inflammatory response, sagdmincreasén NLR.
This study aims to provide data and input for a morestiolireatment by taking into account the mental well-
being of the patient to reduce the risk of an uncomalinmune response that results in an increased risk of
mortality for the patient. The daithis studyis the effect of anxiety, depression, and starsthe Neutrophil
Lymphocyte Ratio (NLR) and interleukin 1 beta (1B} of COVID-19 patients treated in a special isolation
room at Dr Soetomo Hospital Surabaya.

2. Methodology
This study usesn observational analytic study with a prospective cbldesign and uses Consecutive

sampling conducteith the Special IsolatioRoomfor COVID-19 Dr. Soetomo Hospital Surabagaviay 2021
— July 2021.

WWw.ijrp.org
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The study population was COVID-19 patients and the study samgé mild to moderate COVID-19
patients who met the criteria. Inclusion criteria weresR1lyears old, patients confirmed by SARS Cov-2 RT-
PCR examination, clinically mild-moderate critef®@HO classification), willingto participaten research and
able to communicate verbally and in writing in IndomasiExclusion criteria were patients with severe
cognitive deficits, currently receiving antidepressant aanxiolytic psychopharmaceuticals, histaoy
pregnancy or postpartum, history of autoimmune diseasekiogtateroids and other immunosuppressants,
infected with HIV, currently undergoing chemotherapy or mahggaand the patient had previously been
treated in another isolation room. for 7 daysnore.

The research instrumefor measuring stress levels was using the Depression AiBtietys Scale 21 (DASS
21) questionnaire, measuring the levels of neutrophils and yoyps using Flowcytometry, and measuring
the levels of Interleukin 1P using the ELISA technique. Measurements were taken when the patient was
admitted on days'D 6", and 19.

The statistical test used in this research is desegiptind inferential statistics. Descriptive statssticere
usedin presenting the demographic defahe study sampleswell asthe result®f anxiety, depression, stress,
NLR, and IL4p scores. Inferential statistics were Spearman correlation test analysis to assess the relationship
between DASS-21 scores with NLR andlig-scores, Mc Nemar's comparative test to assess differences in
depression and stress on ddyaiid &', Wilcoxon's signed rank test for differences in aryxéatd IL-1p on 0
day and & day, as well as paired t-test to assess differemchi R days & and &, as well as multivariate
analysis (logistical regressiotg assess the effect of anxiety, depression, and sindésR andIL-1p.

This research has received a certificate of ethicdifapagion by the Health Research Ethics Committee of
Dr. Soetomo Hospital Surabaya, Indonesia, number 0209/KERX®1/on 15 June 2021.

3. Results

Samples that met the inclusion criteria in this study 8&@atients. Subjects were followed from d&y 0
of treatment in the infectious ER to treatment at RIKxiaty, Depression, Stress, NLR, and I data were
taken periodically on treatment day$, ®", and 12. Research subjects were followed until their condition
improved (out of the hospital due to recovery, self-isofgtor moving to a non-Covid-19 treatment room), or
worsened (falling into a statd decreased consciousness and difficult to interview).

The patient characteristizstable 1 show that mosf the subjects (52.6%) were male, and the highest ethnic
group was Javanese (73.3%). Most of the subjects (84.2%) weredn#ne most occupations were private
employees (28.9%), domiciled the mmsBurabaya (55.3%), hah education level dominated by high school
(34.2%), the most comorbiditi€$3.2%) were obese, and most (76.3%) werhe Bargaining phase (Kubler
Ross) with their illness. Normality test using Saphirdk/@n age characteristics, and Body Mass Index (BMI)
is normally distributed.

Tablel. Distributionof Research Subject Characteristics

Demographic Characteristics n % Mean+ Standard deviation

Age 38 42,13+ 11,660
Gender
Male 20 52,6
Female 18 47,4
BMI 26,42+ 4,906

WWw.ijrp.org
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Underweight 1 2,6
Normal 17 44,7
Overweight 12 31,6
Obese 8 21,1
Ethnic group
Java 28 733
Madura 8 21,1
Batak 1 2,6
Minang 1 2,6
Profession
Civil servant 8 21,1
Private Employee 11 28,9
Entrepreneur 8 21,1
Others 1 2,6
Not Working 10 26,3
Education
No school 3 79
Primary school 7 18,4
Junior High School 4 10,5
High School 13 34,2
Diploma 4 10,5
Bachelor 7 18,4
Marital status
Married 32 84,2
Unmarried 5 13,2
Divorced 1 2,6
Domicile
Outside Surabaya 17 44,7
Surabaya 21 55,3
Comorbid
DM 3 7,9
Hypertension 2 5,3
Obese 5 13,2
DM, Hypertension 3 7,9
None 25 65,8
Kubler Ross phase
Denial 4 10,5
Bargaining 29 76,3
Acceptance 5 13,2

Normality test (Saphiro-Wilk), normally distribut&dp > 0.05
3.1. Overview of anxiety, depression, and stress on #agDand 12

The description of anxiety, depression, and stress on'¢j&§'0and 12 in Table 2 shows that most of the
subjects on day®had a normal depression score (86.8%), had an anxiety acarmoderate level (39.5%),
and a normal stress level score (92.19%6)day 6", mostof the subjects had a normal depression score (97.4%),
had an anxiety score that varied from mild to very se(@0e5%), and a normal stress level score (92.1%).
Meanwhile, on day 12 all subjects had normal depression scores (100%), mostdnaghl anxiety scores
(68.4%), and all had normal stress scores (100%).

Table2. Distributionof depression, anxiety and stressday @", 6", and12t

0" day 6" day 120 day
n (%) n (%) n (%)
Depression
Normal 33(86,8%) 37(97,4%) 9 (100%)
Mild 3 (7,9%) 1 (2,6%)
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Moderate 2 (5,3%)

Anxiety
Normal 5(13,2%) 15(39,5%) 4 (68,4%)
Mild 8(21,1%) 3(7,9%) 2 (10,5%)
Moderate 15(39,5%) 11(28,9%) 2 (13,2%)
Severe 3 (7,9%) 5(13,2%) 1 (7,9%)
Very severe 7 (18,4%) 4 (10,5%)

Stress
Normal 35(92,1%) 37(97,4%) 9 (100%)
Mild 1 (2,6%) 1 (2,6%)

Moderate 2 (5,3%)

The Wilcoxon test showed that there was a differendhe level of anxiety (p=0.016) on day and day
6. McNemar's comparison test showed that there was ndicigt difference in the level of depression
(p=0,219) and stress level (p=0,50D)the 0" and & treatment days, obtained 9 subjects (T8big and 5).

Table3. Differencesn depression scores the DASS21 questionnairen Treatment Day0and &

5 -

Depression 9 day Noerpr)]:zlssmn Bl\(j;é/ Total P score

Normal 32(97%) 1(3%) 33(100%)

Mild-moderate 5 (100%) 0 (0%) 5(100%) 0,219
Total 37(97,4%) 1(2,6%) 38(100%)

*McNemar comparison test, significain{p<0.05

Table4. Differencesn anxiety scores on the DAS3 questionnairen Treatment Day®and &

) Anxiety 6" day Total P score
Anxiety " day Normal Mild Moderate Severe  Very severe
Normal 3 (60%) 0 (0%) 1 (20%) 0 (0%) 1 (20%) 5 (100%)
Mild 6 (75%) 2 (25%) 0 (0%) 0 (0%) 0 (0%) 8 (100%)
Moderate 5(33,3%) 1(6,7%) 7(46,7%) 2 (13,3%) 0 (0%) 15 (100%) 0072
Severe 0 (0%) 0 (0%) 1(33,3%) 2(66,7%) 0 (0%) 3 (100%) '
Very Severe 1(143%) 0(0%) 2(28,6%) 1(14,3%) 3(42,9%) 7 (100%)

Total 15(39,5%) 3(7,9%) 11(28,9%) 5 (13,2%) 4(10,5%) 38(100%)

*McNemar comparison test, significafp<0.05

Table5. The differenceén the stress level scood the DASS21 questionnairen Treatment Day 0 and 6

Stress 0 day N Orsmt;(Iess 6 d?\;/” g Total P score

Normal 35(100%) 0(0%)  35(100%)

MildModerate 2 (66,7%) 1(33,3%) 3(100%) 0,500
Total 37(97,4%) 1(2,6%) 38(100%)

*McNemar comparison test, significaifip<0.05

3.2. Overview of NLR andL-1p at days 0, 6", and 1%

The results of NLR and Ill$ examinations showed that the NLR data were normally distributed. The
highest mean NLR was fourth day @, and the lowest wasn day 12". Meanwhile, datanIL-1p levels were
not normally distributed. The highest median 1l was found on day 6™. The range of ILI is very wide,
indicating that the variability df_-1p levelsin each subjeds quite high. The widest rangéIL-1p was found
on the 6th day of hospitalization (Table 6).

WWw.ijrp.org
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Table6. The result®f NLR andlL -1 examinations onday 0", 6", and12h

N  Meanz+ Standard deviation Median
(min— max)

NLR

Ohday 38 5,40+ 3,18

6hday 38 5,36+ 3,06

12hday 9 5,22+2,17
IL-1B

Ohday 38 521,3 (42,4- 4.064)

6hday 38 383,6 (5,80-4.795)

12hday 9 315,4 (27,7 1.597)

The analysis of differences in NLR and 1B-levels using paired t test showed that there was no significant
difference in NLR on day'®and day & (p=0.944). The Wilcoxon test performed showed a significant
difference in IL4p on day 0" and day & (p=0.001). There was a decrease inl f.levels on the 6" day of
observation. The difference test was not carriecbouatay 12" because there wetao few subjects (Table 7).

Table7. Differencesn NLR andIL-1f levels on day @ and &

Hospitalization Day

Oth 6th
N(%) N(%) Difference P
38(100,0) 38(100,0)
NLR
(cell/mm3) 5,40+ 3,18 5,36t 3,06 -0,0423,625 0,944 *
Mean = SD
IL-1B
(pg/mL) 521,3 (42,4 4.064) 383,6 (5,80 4.795) -194,35 0,001*
Median (min-max) (-3541,2-4276,9)

* Paired t test, significanf p < 0.05
** Wilcoxon test, significanif p < 0.05

3.3. Effect of anxiety, depression and stress on NLR

Spearman correlation test to determine the relationsiwgeba anxiety, depression and stress on NLR on
days 0" and &' showedno significant relationship eith@n 0" dayor 6 day (p>0.05) (Table 8). The results
the NLR examination were divided into 2 categories, mari& 53 and>3.53 (Table 9 and 10).

Table8. Relationship between depression, anxiety and stigs\NLR

. . NLR
Relationship n e P score

0 day

Anxiety 38 -0,150 0,368*

Depression 38 0,040 0,813*

Stress 38 -0,131 0,434*
6" day

Anxiety 38 0,301 0,066*

Depression 38 0,232 0,160*

Stress 38 -0,202 0,223*

* Spearman correlation test, significainp <0.05
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Table9. Effect of depression, anxiety and stresNLR on day @

Variable B P score OR (95% ClI) R?
Stress -0,104 0,104 0,901 (0,795-1,021) 0,100
Constant 1,202 0,015

Tablel0. Effect of depression, anxiety and stres$\LR on day &

Variable B P score  OR(95% CI) R?
Constant 0,773 0,027 2,167 0,000

The result®f the regression teat step 3o determine the effect of anxiety, depression and shreday 0"
NLR showed that only stress variables cduddncludedin the equation, but the results were not signifi¢ant
= 0.104; OR (95% CI) = 0.901 (0.795) -1.021)). This means that thewe effect of depression, anxiety and
stress on NLR (> 3.53 and < 3.53) on day 0™. This result is strengthened by the value dfARich shows the
contribution of stress to NLR is very small, only 10%H€a9). The results of the logistic regression test in
step 4 show that there are no independent variables thhedacluded in the equation. This means that there
is no effect of depression, anxiety and stres®\LR (> 3.53 and < 3.53)n day 6. This resulis reinforcedby
the R value of 0%. (Table 10).

3.4. Effect of anxiety, depression, and stressloifs

The results of the Spearman correlation test to daterthie relationship between anxiety, depression and
stress on IL+B on day 0™ showed that there was no significant relationship tighdirection of the positive
relationship and the strengtifithe weak relationship (0.351) and there wasignificant relationship between
anxiety, depression, and stress withIRen day 6" (p > 0.05) (Table 11). IU levels were divided into 2
categories, namely <247.6 ap2i7.6 (tables 11, and 12).

Tablell. Relationshipf anxiety, depression, and stress vithl 3

. . IL-1B
Relationship n r P score

0 day

Anxiety 38 -0,022 0,898*

Depression 38 0,069 0,682*

Stress 38 0,351 0,031*
6t day

Anxiety 38 -0,267 0,105*

Depression 38 0,007 0,964*

Stress 38 0,247 0,134*

* Spearman correlation test, significainp <0.05

The results of the regression test at step 4 to dietertime effect of anxiety, depression and stress ofIL-
day 0" showed that there wen® independent variables that could be incluitietthe equation. This shows that
there is no effect of depression, anxiety and stress A [247.6 and < 247.6) on day 0™. This result is
strengthened by the?Ralueof 0% (Table 12). Meanwhil@n day @", the result®f the logistic regression test
atstep 3 showed that only anxiety variables cédahcludedin the equation. This shows that theran effect
of anxiety on IL1B (>247.6 and < 247.6) on day 6™, namely the lower the anxiety score, the lowerdel of
IL-1B. However, the contribution of anxiety to IL-1B was only 20.1% (R value), the rest (79.9%) was caused
by other factors (Table 13).
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Tablel2. Effectof anxiety, depression, and stresdL-1p on day 0"

Variable B P score OR (95% CI) R?
Constant 2,890 <0,001 18,0 0,000

Tablel13. Effectof anxiety, depression, and stresslL -1B on day 8"

Variable B P score OR (95% CI) R?
Anxiety -0,159 0,030 0,853 (0,738-0,985) 0,201
Constant 2,977 0,003 18,0

3.5. Relationshipof changes in anxiety, depression, stress scores with changeR andIL-/5

The result®f the analysisf the difference between th# @nd & treatment days were carried toitlescribe
the trend or movement of the dependent variable duringriesstesponse process. On da¥, iPcould not
be analyzed because of the small number of sampless¢@roh subjects). The results of the Spearman
correlation test showed that there wasignificant relationship between the differeirtecores for depression,
anxiety and stress with the difference between NLR aniBlén day 0™ and day 8 (p > 0.05). Thus, changes
in depression, anxiety and stress conditions werassaiciated with changes in NLR values or changes in IL-
1B levels during the observation period (Table 14).

Table 14. The relationship of the difference in ssamfdepression, anxiety and stress with the diffesem&LR, and the difference in
IL-1B

Relationship n Correlation(r) P score
Differencein Depression Score with the differenneNLR 6" day - " day 38 0,168 0,313
Differencein Depression Score with the differerindL-1p 6" day - O"day 38 -0,072 0,670
Difference in Anxiety Score with the differeniceNLR 6" day - ¢" day 38 -0,113 0,500
Differencein Anxiety Score with the differendr IL-1 6" day - @' day 38 0,005 0,977
Difference in Stress Score with the differemt®&lLR 6" day - " day 38 -0,094 0,575
Difference in Stress Score with the differefrcél-1p 6 day - 0" day 38 -0,009 0,956

*Spearman correlation test, significahp<0.05

4. Discussion

The mean age of the respondents was 42 years (standard de¥iti6). This is because older age is
associated with a higher NLR ratio @tial., 2015). Some respondents have comorbid Diabetes MIivV)
(7.9%), Hypertension (5.3%), Obesity (31.2%), and multiple cbidities, namely DM and Hypertension
(7.9%). The systematic review and meta-analysis conduct&augifar et al (2020) on hospitalized SARS-
CoV-2 patients obtained the following data: Hyperten$§l@h37%), cardiovascular disease (12.11%), smoking
history(7 ,63%) and diabetes (7,87%) (Zandihal., 2020). There are similarities between this studyodmer
studies in terms of the types of co-morbidities associatéd COVID-19. The difference in the number of
populations studied, makes it impossible to compare thalprece. In general, the subjects in these studies
have comorbid physical ilinesses toat worsen their clinical condition by weakening the ioma response.

Most of the respondents (95%) experienced anxiety ranging fromtonilery severeatthe beginning
of day @ treatment. 13% of respondents experienced mild-moderatesdiggreand 7.9% of respondents
experienced mild-moderate stress at the beginning of treatiestudy on coping strategies in people who
experience loneliness situations, says that adultshgetighest scoresn the ability of reflection and

8
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acceptance. Most likesa resulof their levelof maturity, experience, and wisdom, being dblaccept their
fatein a calmer way (Rokach, 2001).

This study found no difference in conditions of anxiety,redsgion and stress on ddy &nd day 8. Along
with the length of treatment, there was a tendenayetwease the percentage of subjects who experienced
anxiety, depression, or stress. On th& #iay of observation, it was found that all subjects dit show
symptoms of depression or stress, and as many as 68% siilijeets showed normal anxiety scores. This
finding isin line with several other studiesWuhan. Two clinical studies, one condudtethe isolation ward
of a general hospital care ward (n = 106) and the other mgotary quarantine facility (n = 714) in Wuhan,
China, reported that COVID-19 patients experienced symptoms ofssapresevere symptoms of anxiety,
suicidal ideation, and clinically significant PTSD syomps were 9.4%, 15.1%, 24.5%, and 96.2%,
respectively. These findings indicate that COVID-19 patient® leagreater risk of developing this mental
disorder (Xie et al., 2020).

Anxiety, depression, and stress in this study were measiging the DASS-21 questionnaire which is a
self-report questionnaire with Likert-style answer choi@ss/eral things can cause bias in the results of this
kind of assessment, including:

1. Subjects did not answer honestly, especially sengiirstions. Subjectmay answer accordintp
socially applicable norms (social desirability bias).

2.  Tendencyo answer yesr no, answein extreme ratingsn all questions given (response bias).
3. Differencesin question interpretation.

4.  The presencef the researcher when completing the questionnaire.

5.  Questionnairés less flexible (Demetrioetal., 2015).

To avoid differencem the interpretationf questions, during the data collection process, patieTs given
an explanation before filling out the questionnaire and werengihe opportunity to ask questions if it was
unclear during filling out the questionnaire. However, thegmes of the researcher during filling out the
guestionnaire (as mentioned in point 4) can affect the caatientand answers of the subjects when filling
out the gquestionnaire. The questionnaires used during datatioallen day &, 6", and 18 were the same
(DASS-21). Thianleadto bias, where research subjects temdnswer the same thing the previous time. The
DASS-21 questionnaire serves to describe symptoms or emotianes sturing the past week and is not used
for clinical diagnosis. The combination of an assessrbasted on a questionnaire and a direct patient
examinatiorcanprovide a more complete picture of the patient's pspdical condition.

The ethnocentrism factor can also influence the waysthigect answers the questionnaire questions.
Ethnocentrisnis a way of viewing and interpreting things from theimocultural perspectivén cross-cultural
psychology studies, problems related to response reetsftan discussed. Response set is a cultural tendency
to respond in certain ways to a test or response scaleh ighinore a reflection of cultural tendencies and not
itstrue meaning. There are cultures that encourage thaf eseme responses the scale, while others prefer
responses around the "middle" (Herdiyanto et al., 20163t Mibothe subjects came from Javanese ethnicity.
Societyin Javanese culture hds own sociopsychological construntinterpretation, including interpreting

9
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and answering questions. There is an obedient and shy cilladris embraced by the Javanese, so often the
answers to the questions asked are cultural tendeneksloanot describe the actual conditions (Adab et al.,
2012).

Individual resilience also plays a role in adaptatiorsttessors. Factors that promote resilience, such as
psychosocial support from family and friendsan help individuals remain socially connected. This
psychosocial support also reduces the negative effectes$fsl conditions that affect the immune response
(Shieldsetal., 2020). Social support also playsmportant function so that individuals do not feel alone durin
treatmenin isolation rooms, thereby reducing the riglanxiety and depression (Ingravallo, 2020).

Overview of the immune response of COVID-19 patients usin® dhd IL1p biomarkers. This study
divided 2 categories of NLR values, namely <3.53 and >3.53, based on the cut-off value used by WHO to
predict the possibility of worsening inflammation in COVID-fpétients. The average NLR in this study
obtained the highest value on ddy#&nd the lowest average on day'1Zhe mean value of NLR on daif' 0
and day & was obtained above the cut off value. A high NLR valueften associated with a moderately severe
inflammatory process, and a poor prognosis for COVID-Iepis (Fuad et al., 2021; Russell et al., 2019).
Clinical condition Most of the subjects until the erfdtiee observation met the criteria for mild-moderate
pneumonia according to the WHO classification. High NlgRies may be related to comorbidities that the
subject has, sudmsmetabolic syndrome, obesity, hypertension, diabatescardiovascular disease. Comorbid
metabolic diseada COVID-19 patientss often associated with dysregulatioithe immune response, leading
to an increase in NLR (De Heredia et al., 2012). Howeverettvas no significant difference in NLR values
during the first week of observation when the patient tneeted. This is because the subject also did not
experience a worsening of clinical symptoms during tieervation period. NLR is often used as a predictor
of possible worsening of symptoms in COVID-19 patients (Zengl., 2021). NLR in peripheral blood is
associated with systemic inflammatory states andadéseactivity. NLR also shows prognostic value in
autoimmune and infectious diseases (Russell et al., 2019).

The data that was successfully taken from observatiorisg the study obtained levedsIL-1p with a very
wide range. The decrease medianIL-1p on day 6" may indicate a decreasm the activity of the
proinflammatory cytokinelL-1B. The decreasén IL-1p can be influenced by several things, including
pharmacological interventions received by Covid-19 patientd) as the administration of antiviral drugs or
immunomodulatory supplements during treatment. Immunomodsilasar reduce levels of proinflammatory
cytokinesin some studies (Rahardjo et al., 20¥4;et al., 2020).

In this study, there was no statistically significant refethip between changes in anxiety, depression, and
stress with changés NLR valueson the ¢" and &' day measurements. This dagrelatedo the determination
of the cut off value of the NLR. The cut off value used asference in this study is 3.53. Other studies use
different NLR cutoff values to predict whether a clinical dition will improve or worsen. Such as the results
of a study in Wuhan which stated that Covitlpatients aged 50 and NLR >3.13 will show severe clinical
signs, and are expected to gain access to the intensévargéaimmediately if necessary (Liu et al., 2020).

Comorbidities also affect the patient's NLR scores, @alhe the metabolic syndrome. Some research
subjects have comorbid metabolic syndrome such as pbéisibetes mellitus, and cardiovascular disease. A
retrospective study of the effect of obesityNLR proved that obesity affects neutrophil and lymphokiels
(Furuncuoglu et al., 2016). Likewise, another study conducted in Turkey found an increased NLR value in
subjects with prediabetes and diabetes, especiallyg tith comorbid obesity (Mertoglu & Gunay, 2017).
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Cardiovascular diseases such as hypertension also contatioséeincrease NLR (Chen et al., 2019).

The results of a retrospective study of hematogram isnage biomarker, showed a relationship between
inflammation and anxiety disorders. It is also postuldied hematological parameters such as NLR can be
used as useful markers in the follow-up of patients with payrat disorders such as anxiety, depression or
acute stress (Uzun & Akinci, 2021). However, the data from this study are not consistent with the results of
previous studies by Uzun and Akinci. Anxiety and depressidmot affect the NLR value on th& @nd &
day observations. The contributiohstresgo NLR is also very small, only around 10%. This means thaethe
are many other factors that have more influence ondhtaphil-lymphocyte ratio in these Covid-19 patients
besides anxiety, depression and stress.

This study obtained data on the existence of a weak medijp between stress and 1B-at the time the
patient was initially treated, but there was no reteiip between anxiety, nor depression withl fLlevels.
There was no effect of depression and stress onftigay of observation. The increase in the percentage of
patients who had normal anxiety scores on thd#y of treatment together with 1B levels which tended to
decrease, showed a significant correlation betweetwthelthough the effect was only 20%. Improveniant
clinical condition on day®may be related to this. The levels of proinflammatgytpkines such as IILB are
affected by the severity of the disease in Covid-19 patigncElvaneyet al., 2020).

This study also obtained data that there was no statigtisignificant relationship between changes in
anxiety, depression, and stress with changes itBllevels on the 0™ and &' day measurements. This may be
related to the determination of the cut off levels ofl lLused. Determining normal and abnormal cytokine
levelsis very challengindor diagnostic evaluation. Cytokine levels vary widely amividuals. Its release
and subsequent effeatsaydiffer basedn the activating signal, specific target cells, andspiiggical factors
including psychological well-being, fitness level, anthke. Cytokines can also vary in physiological settings
atdifferent sites and environments, and thus studies measytoignes under normal and abnormal conditions
can only compare results with other studies of the saolagir fluid (e.g., serum, amniotic fluid, and pleural
fluid) (Monastero & Pentyala, 2017). The cut-off value ofl[Lin this study was based on a study related to
the severity of pneumonia due Respiratory Synctitial Virus (RSV), which was 247.6 pg/mhl-13
concentrations higher than that, are thougliicrease the riséf clinical worseningf pneumonia duto RSV
(Diaz et al., 2015).

The research data showed that most of the subjectsoweraeight and obese (Table 1). Obesity is often
associated with inflammatory conditions. Adipose tigsiags an important role in this context as they are a
major source of cytokines, chemokines, and metabblieative mediators called adipokines. Adipokines,
including adiponectin and leptin, are responsible for regglatie inflammatory immune response. Overweight
and obese individuals exhibit higher levels of tumor osisrfactor-alpha (TNIle), interleukinl beta (IL-1)
andIL-6, allof which are produced by macrophages derived from adipose t#dkoéthese pro-inflammatory
cytokines regulate adipocyte proliferation and apoptgsisnote lipolysis, inhibit lipid synthesis and lower
blood lipids through autocrine and paracrine mechanisms (Wang,&®18). Obesity induces phenotypic
changes in macrophage polarization and increases proinflanynegtokines (TNFa, IL-18, MCP-1). IL-1B
gene expression was significantly increased in viscelipbae tissue of obese patients (Rakotoarivelo et al.,
2018).

Another comorbidity found in this study was Diabetes Mell{type 2). The inflammatory response may
have a dal rolein type 2 diabetes mellitus (T2DM). Inflammation may hawwasative relationship leading
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to insulin resistance, but it can also be intensifietyperglycemic states, leading to complications of T2DM
Polymorphismsn genes encoding inflammatory cytokines are thotmbé associated with increased levels of
proinflammatory markers associated with chronic patiiodd conditionsn T2DM (Cruzetal., 2013).

Hypertensive patients are reported to have higher plasmgeictrations of proinflammatory cytokines.
Offspring of hypertensive parents tend to have highemse&ZRP levels than offspring of non hypertensive
parents. CRP is thought to induce monocytes to seareitglpmmatory cytokines such as II3; 1L-6, and
TNF-a (Lieb et al., 2008). Stimuli that cause hypertension, including $aiperactivity of the Renin-
Angiotensin-Aldosterone System, oxidative st,and inflammation causminitial increasen blood pressure,
which results in a modified protein. These altered prstare no longer recognized as self proteins but are
recognized as 'neoantigens'. Then the T lymphocytescavatad. The T-cell signaling cascade promotes the
entry of macrophages (and other inflammatory ceti) the blood vessels and kidneys, resulimipe release
of proinflammatory cytokines. This confirms higher pladind B levels in hypertensive patients compared to
normotensive patients (Dirdtal., 2014).

Research Limitations

1. The scope of the characteristics of the study subjecssliwéted to patients with mild-moderate
criteria, so they could not observe NLR dhdlp levelsin patients with more severe degee

2. The number of subjects who drop out after thel@y due to recovery, self-isolation at home because
their clinical symptoms are improvingy, clinical deterioration occuothatit is difficult to conduct interviews,
causing data analysis tpthe 12" day cannot be done.

3. The presencexf uncontrolled confounding factors sues comorbidities, chronic stressors, the
bereavement phase (Kubler Ross) tlabeing passed, administration of antivirals, immunomodtgat
personality, psychosocial support, and sociocultural fagatarscause bias.

5. Conclusion

Anxiety, depression, and stress did not affect the NaRes of mild-moderate COVID-19 patients on
treatment days'Dand &. Anxiety only slightly affected ILHB levels of mild-moderate COVID-19 patients on
day 6" of treatment, which was 20%. Meanwhile, depressionsaress did not affect ILLB levels in mild-
moderate COVID-19 patients1 day (' and &' of treatment.
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