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Abstract 
 

Background: Residents' lives in the world of health are often accompanied by stressful conditions, where this is triggered by 
the specialist medical education program activities that are being undertaken by the anesthesiologist. The COVID-19 
pandemic has resulted in an increase in the condition of anesthesiology residents at various educational centers in 
Indonesia. Including one that happened in Surabaya, to be precise at the Soetomo Hospital. It is known that the higher the 
level of stress experienced by a person, this can also increase the level of cortisol in the individual's blood. Therefore, this 
study was structured to analyze the relationship of saliva cortisol levels with stress level of anesthesiology and intensive care 
of faculty of medicine Airlangga University in the era of the COVID-19 pandemic. Methods: This study was an analytic 
observational study through a cross sectional design which was measured by the Depression, Anxiety, and Stress Scale 
(DASS)-42 and their relationship to salivary cortisol levels. Results: The results showed that salivary cortisol levels of the 
Anesthesiology and Intensive Care FK UNAIR residents before entering the RIK stagnation cycle versus 2 weeks of running 
the RIK stagnation cycle with a median value of 0.315 g/dL compared to 0.422 g/dL with (95% CI, 0.143, 0.778) g/dL versus 
(95% CI, 0.179, 2.802) g/dL with p < 0.05. From the results of the DASS-42 questionnaire obtained 2 subjects (5.7%) mild 
depression, 1 subject (2.9%) moderate depression, 5 subjects (14.3%) mild anxiety, 1 subject (2.9%) moderate anxiety, 1 
subject (2,9). %) severe anxiety, 2 subjects (5.7%) mild stress, 5 subjects (14.3%) moderate stress, 1 subject (2.9%) severe 
stress. Conclusion: Thus, it can be concluded that the stress level of the anesthesiology resident participants in the COVID- 
19 Pandemic era was not stressful or normal because almost 80% of the subjects did not experience stress. 
Keywords: stress; cortisol; salivary cortisol; COVID-19 pandemic; Anesthesiology resident participants. 

 
 

1. Main text 
 

1) Introduction 
Stress in the resident's professional life can be triggered by ongoing specialist medical 

education program activities (Harrison & Stephens, 2019). This is because they themselves are 
expected to have abilities from various aspects such as clinical, academic, physical, and social aspects. 
They are even required to have 80 hours of work per week. In the world of health education, it is 
known that residency education is a professional education that is known to be difficult and stressful. 
Of course, this can provide various kinds of side effects, such as fatigue and stress, without exception 
anesthesiology (Simpkin et al., 2018). 

A survey in the United States was conducted on the anesthesiology population, in which the 
study showed a fairly high level of fatigue in 41% of respondents and depression in 22% of 
respondents (Sun et al., 2019). Even compared to anesthesiologists who practice, it is known that 
resident anesthesiologists actually have a tendency to substance abuse to suicide (Fry et al., 2015). This 
condition also causes burnout due to stress with an estimated prevalence of between 30% to more than 
54% (Shanafelt et al., 2015). 

Anesthesiologists themselves are known as one of the professions with a high workload 
(Slagle et al., 2018). One of them is that they are asked to think and act quickly and precisely. It is not 
surprising that later cases were found that the residents experienced fatigue and lack of sleep which led 
to an increase in stress levels. A study says that the higher the level of stress experienced by a person, 
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the higher the level of cortisol in the individual's blood. This is because cortisol levels have an 
independent daily circadian rhythm with the highest concentration in the morning and the lowest in the 
evening (Grosser et al., 2021). 

Currently, the whole world is being hit by the COVID-19 pandemic, a virus that attacks the 
human respiratory organs and can cause shortness of breath and even lead to death (Zhang, 2021). This 
disease infection is caused by a new type of corona virus, namely the novel Corona viridae-2. Through 
data from the Task Force for the Acceleration of Handling Covid-19 in Indonesia in mid-2020, 16,496 
confirmed cases of COVID-19 were obtained with 490 new cases, of which 1,076 people were declared 
dead (O’Byrne et al., 2021). 

The stress level of health workers is also known to be caused by the COVID-19 pandemic 
(Talaee et al., 2020). In fact, this condition shows that there is a figure of 25% for health workers at the 
level of stress they experience (Windarwati et al., 2021). It is known that frontline medical personnel 
actually have the highest risk of symptoms of depression (OR, 1.52; 95% CI, 1.11 – 2.09; P = 0.01), 
anxiety (OR, 1.57; 95% CI , 1.22 – 2.02; P < 0.001), insomnia (OR , 2.97; 95% CI, 1.92 – 4.60; P < 
0.001), and sadness (OR, 1.60; 95% CI, 1.25 – 2.04; P < 0.001) (Brooks, 2020). 

Several stress scales are also used to determine the level of stress experienced by a person, 
such as PSS-10, KPDS-10, and DASS-42. In addition, to analyze a person's stress level, several scales 
are also used. However, researchers in this analysis used the Depression, Anxiety, and Stress Scale 
(DASS) approach. used to measure a person's negative emotional state, namely depression, anxiety, 
and stress (Kusumadewi & Wahyuningsih, 2020). The DASS measurement aims to determine and 
assess the level and core symptoms of depression, anxiety and stress, where it is known that as many as 
14 items relate to symptoms of depression, 14 items relate to symptoms of anxiety, and 14 items relate 
to symptoms of stress. 

Therefore, this study was compiled to analyze the relationship of saliva cortisol levels with 
stress level of anesthesiology and intensive care of faculty of medicine Airlangga University in the era 
of the COVID-19 pandemic. Then, the relationship between salivary cortisol levels and stress. 
Evaluation of stress levels was measured using the Depression, Anxiety, and Stress Scale (DASS) 
questionnaire 

2) Method 
This study is an observational analytic study with a cross sectional design to determine the 

level of stress in resident participants in Anesthesiology and Intensive Care, Faculty of Medicine 
Universitas Airlangga Surabaya in the COVID-19 pandemic era measured using the Depression, 
Anxiety, and Stress Scale (DASS)-42 and its relationship with levels of salivary cortisol. This research 
was conducted in RSUD Soetomo Surabaya in the middle of 2021 after obtaining approval from the 
Ethics Commission of RSUD Soetomo Surabaya, Indonesia. 

The population is all resident participants of Anesthesiology and Intensive Care Faculty of 
Medicine UNAIR who are studying at RSUD Soetomo and worked in a special isolation room (RIK) in 
the middle of 2021. The sample studied was an affordable population that met the inclusion criteria. 

The presentation of the data in this study is arranged in the form of tabulations and 
text/writings that clarify graphs/diagrams. In addition, statistical analysis used in this study was 
observational crosssectional analysis, SPEARMAN correlation statistical test, degree of significance of 
= 0.01 (p < 0.01), and calculations using SPSS software computer program. 

3) Result 
Demographic Characteristics of Research Subjects 

The results of the research conducted showed that from a total of 35 subjects there were 30 
men and 5 women with demographic data. For ages less than 30 years and more than or equal to 30 
years are 14 people (40%) and 21 people (60%). Thus, the age of more than or equal to 30 years tends 
to be more dominant in this study. The marital status listed in the results of this study are 16 married 
people and 19 unmarried people. Furthermore, the demographic data at the semester level shows the 
results of semester 2 as many as 1 person, semester 3 is 8 people, semester 5 is 5 people, semester 6 is 
6 people, semester 7 is 5 people, semester 8 is 6 people, and 9 people are 4 people. Thus, the 3rd 
semester residents tend to dominate in this study, while the least is the 2nd semester. Furthermore, BMI 
status shows the results that normal, overweight, obesity grade 1, and obesity grade 2 are as follows, 14 
people (40%), 4 people (11.4%), 16 people (45.7%), and 1 person (2.9%). 
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Description of Depression, Anxiety, and Stress of Anesthesiology Residents Participant, Faculty 
of Medicine UNAIR 

In this study, the stress level of the subject was also assessed, which was measured using the 
DASS-42 scale. The results were then divided into 3 categories namely, depression, anxiety, and stress 
and each category was grouped into normal, mild, moderate, and severe degrees. 

Tabel 1. Depression, Anxiety, and Stress of Anesthesiology Residents Participant, Faculty of 
Medicine UNAIR 

Variable n (%) 

Depression  

Min-max 0 – 22 

Median 3 

Normal 32 (91,4%) 

Mild 2 (5,7%) 

Moderate 1 (2,9%) 

Severe degrees 0 (0%) 

Anxiety  

Min-max 0 – 17 

Median 5 

Normal 28 (80%) 

Mild 5 (14,3%) 

Moderate 1 (2,9%) 

Severe degrees 1 (2,9%) 

Stress  

Min-max 1 – 20 

Median 5 

Normal 27 (77,1%) 

Mild 2 (5,7%) 

Moderate 5 (14,3%) 

Severe degrees 1 (2,9%) 

 
Through research, it was found that mild and moderate levels of depression were found in 2 

people (5.7%) and 1 person (2.9%) with a median score of 3. The remaining 32 people (91.4%) were in 
the poor category. condition. normal. The levels of mild, moderate, and severe anxiety were found in 5 
people (14.3%), 1 person (2.9%), and 1 person (2.9%) with a median value of 5. The remaining 28 
people were declared normal. But there were 2 people (5.7%), 5 people (14.3%), and 1 person (2.9%) 
with a median value of 5. The remaining 27 people were in normal condition. 
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Description of Saliva Cortisol Levels for Anesthesiology Residents Participant, Faculty of 
Medicine UNAIR 

From the study, it was found that the median salivary cortisol levels of the Anesthesiology and 
Intensive Care FK UNAIR residents before entering the RIK stagnation cycle and 2 weeks of the RIK 
stagnation cycle running were 0.315 and 0.422 g/dL with the min-max values being 0.143 – 0.778 and 
0.179 – 2.802 g/ dL. Although the median value was at normal value, there were samples that had 
cortisol values above normal after 2 weeks of RIK stagnation. Thus, it was found that there was an 
increase in salivary cortisol levels before entering the RIK stage with 2 weeks of running the RIK 
stage. 
Comparative Analysis of Cortisol Values Between Before RIK Stage and 2 Weeks Running RIK 
Stage 

From this study, the results of the comparative analysis of salivary cortisol values were 
obtained between before the RIK stage and two weeks of the RIK stage. Tests for changes in cortisol 
levels before stagnation RIK with 2 weeks of running stagnation RIK were tested using the Wilcoxon 
test because cortisol data before stagnation RIK and 2 weeks of stagnation RIK were declared 
abnormal. Through the Wilcoxon test, obtained a value of 0.002 where the value is <0.05. This 
indicates that there is a difference in the value of cortisol levels before RIK stagnation with 2 weeks 
when running RIK stagnation. 
Analysis of the Relationship between Depression, Anxiety, and Stress with Cortisol Levels for 
Resident Participants in Anesthesiology and Intensive Care, Faculty of Medicine UNAIR 

In this study, an analysis was also carried out to see the relationship between depression, 
anxiety, and stress with cortisol levels in the resident participants of Anesthesiology and Intensive Care 
Faculty of Medicine UNAIR/Soetomo Hospital Surabaya. It is known that the correlation test 
(relationship) was tested using the Spearman test in the form of an ordinal and cortisol level data. 
Based on the results of the Spearman test, it was found that the p-value of depression was 0.065, 
anxiety was 0.449, and stress was 0.274, where the value is > 0.05 which means there is no relationship 
between depression, anxiety, and stress with cortisol levels before RIK status in resident participants. 
Anesthesiology and Intensive Care Faculty of Medicine UNAIR Surabaya. 

While testing the relationship between depression, anxiety, and stress with cortisol levels 2 
weeks of walking RIK was tested using the Spearman correlation test because data on anxiety, 
depression and stress were in ordinal form and data on cortisol levels for 2 weeks of walking RIK was 
declared abnormal, based on the results of the Spearman test, p- the value of depression is 0.341 , 
anxiety is 0.659 , and stress is 0.943 where the value is > 0.05 which means there is no relationship 
between depression, anxiety, and stress with cortisol levels stagnation 2 weeks RIK running in 
Resident Anesthesiology and Intensive Care Participants, Faculty of Medicine UNAIR Surabaya. 

4) Discussion 
This study analyzed the salivary cortisol levels in resident participants of Anesthesiology and 

Intensive Care, Faculty of Medicine UNAIR who were undergoing a stagnation round at RIK-1 RSUD 
Soetomo Surabaya. From the research, it was found that the salivary cortisol levels of resident 
participants Anesthesiology and Intensive Care, Faculty of Medicine UNAIR before entering the RIK 
stagnation cycle and 2 weeks of running RIK stagnation cycles with median values of 0.315 and 0.422 
g/dL with min-max values were 0.143-0.778 and 0.179-2.802 g/dL. There was an increase in salivary 
cortisol levels before entering the RIK stage with 2 weeks of the RIK stage running. The test for 
changes in cortisol levels before RIK stagnation with 2 weeks of running RIK stagnation was tested 
using the Wilcoxon test because the cortisol data before RIK stagnation and 2 weeks of running RIK 
stagnation were declared abnormal, based on the results of the Wilcoxon test, a p-value of 0.002 was 
obtained where the value was <0.05 which means there is a difference in the value of cortisol levels 
before RIK stagnation with 2 weeks of running RIK stagnation where there is an increase in cortisol 
levels between before RIK stagnation and 2 weeks of running RIK stagnation. 

Based on the results of the Spearman correlation test in this study, it was found that the RIK 
stagnation rate with depression was 0.065, anxiety was 0.449, and stress was 0.274. This value shows 
that there is no relationship between depression, anxiety, and stress with cortisol levels before RIK 
stagnation in anesthesia participants at Airlangga University. Likewise, the p-value between salivary 
cortisol levels after 2 weeks of RIK stagnation cycle with depression 0.341, anxiety 0.659, and stress 
0.943 which indicates there is no relationship between depression, anxiety, and stress with cortisol 
levels of anesthesiology participants at Universitas Airlangga. This condition is different from the 
research conducted by Andre et al (2021), that in the research conducted, it was found that there was a 
relationship between cortisol levels and stress levels. 
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On the other hand, this study also analyzed the level of stress experienced by anesthesiology 
participants at Airlangga University, where a stress analysis was carried out using the DASS-42 
questionnaire consisting of 42 items. Through these 42 items, it is known that as many as 14 questions 
relate to symptoms of depression, 14 items relate to symptoms of anxiety, and 14 items relate to 
symptoms of stress (Ozamiz-Etxebarria et al., 2020). In this study, there were 2 people (5.7%) and 1 
(2.9%) with a median score of 3. The remaining 32 people (91.4%) were in normal condition. The 
levels of mild, moderate, and severe anxiety were found in 5 people (14.3%), 1 person (2.9%), and 1 
person (2.9%) with a median score of 5. The remaining 28 people (80%) is normal. There were 2 
people (5.7%), 5 people (14.3%) and 1 person (2.9%) with a median score of 5. The remaining 27 
people (77.1%) under normal conditions. Compared to previous studies, this study found much 
different results. One of them is the research conducted by Andre, et al (2021) on 40 Anesthesia 
residents at RSUD Dr. Soetomo Surabaya with an age range of 28-39 years, the results showed that the 
PPDS participants who experienced mild and moderate stress were 25 people (62.5%) and 15 people 
(37.5%) (Kurniawan & Utariani, 2021). 

Furthermore, as a note for researchers, that this study took place as the second wave of attacks 
of the new delta COVID-19 variant began, where almost all participants had undergone health 
procedures through the COVID-19 protocol until they more or less understood the procedures and 
behavior in treating COVID-19 patients. -19 according to the existing standards in RIK-1. This may be 
the cause of the reduced level of stress experienced by the participants, because at least some of them 
have understood the situation and conditions being faced (Spinelli et al., 2020). 

5) Conclusion 
From this study, it can be concluded that the stress level in Anesthesiology Residents 

Participant in the COVID-19 Pandemic era was not stressful or normal because almost 80% of the 
subjects did not experience stress. There is no significant relationship between salivary cortisol levels 
and stress levels. 
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