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A B S T R A C T   

Backgrounds: Although the psychological effects of the COVID-19 pandemic have been investigated, there is no 
study comparing the effects between the peaks. This study aims to compare the levels of anxiety, depression, and 
stress of healthcare workers struggling with pandemic between the first and second peaks. 
Methods: A total of 2460 healthcare workers, 1051 from the first peak period and 1409 from the second peak 
period, were included in the study. The first peak measurements of the participants were made between 
07.04.2020 and 05.05.2020 and the second peak measurements were made between 22.11.2020 and 20.12.2020 
according to the peak period in Turkey. Depression-Anxiety-Stress-21(DASS-21) scale was applied to the par-
ticipants online by the purpose of the study. 
Results: The mean age of the participants was 32.63 ± 7.70, and 66.5% of them were female. A statistically 
significant difference was found between the income status (p < 0.001), lifestyle (p < 0.001) and COVID-19 test 
result (p < 0.001), DASS-21 Depression (p < 0.001, t = -5.311), Anxiety (p < 0.001, t = -8.244), Stress (p <
0.001, -10.056) and total(p < 0.001, t = -8.719) scores of the two groups. 
Conclusion: The present study results showed that healthcare workers meticulously struggling with the pandemic 
had increased anxiety, depression, and stress levels at the second peak of the pandemic compared to the first 
peak.   

1. Introduction 

The novel coronavirus disease 2019 (COVID-19) is a communicable 
respiratory tract disease that emerged in Wuhan, China in December 
2019, spread rapidly to the world and was declared as a pandemic by the 
World Health Organization (World Health Organization, 2021). 
Pandemic describes the presence of an unusual situation that has a 
worldwide impact and affects a large number of people (Porta, 2014). It 
is predicted that waves and peaks may occur due to the nature of the 
pandemic based on past experiences, and it is known that these 
re-increments can change the course, characteristics and consequences 
of the disease (Temel and Ertin, 2020). Therefore, simulations regarding 
the future of the pandemic process in the modern world are created and 
the necessary measures are discussed (Middleton et al., 2020). However, 

very few of these discussions deal with the psychological effects of 
fluctuations (Hacimusalar et al., 2020; Middleton et al., 2020). 

It is known that the COVID-19 pandemic causes essential problems 
related to basic needs such as economic, social, shelter and nutrition as 
well as the physical effects of the disease (Fiorillo and Gorwood, 2020). 
Also, many studies have shown that it has negative effects on the psy-
chological state of individuals (Fiorillo and Gorwood, 2020; Hacimu-
salar et al., 2020; Pappa et al., 2020). These studies investigating the 
psychological effects associated with the COVID-19 pandemic focused 
on symptoms such as anxiety, depression, stress, hopelessness and fear 
associated with the disease (Hacimusalar et al., 2020; Pappa et al., 2020; 
Xiong et al., 2020). However, they focused on the effects of serious 
measures such as curfews and social isolation in the fight against the 
pandemic (Roje Đapić et al., 2020). In addition, psychological effects on 
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Contents lists available at ScienceDirect 

Psychiatry Research 

journal homepage: www.elsevier.com/locate/psychres 

https://doi.org/10.1016/j.psychres.2021.113976 
Received 2 April 2021; Accepted 25 April 2021   

mailto:dribrahim06@gmail.com
www.sciencedirect.com/science/journal/01651781
https://www.elsevier.com/locate/psychres
https://doi.org/10.1016/j.psychres.2021.113976
https://doi.org/10.1016/j.psychres.2021.113976
https://doi.org/10.1016/j.psychres.2021.113976
http://crossmark.crossref.org/dialog/?doi=10.1016/j.psychres.2021.113976&domain=pdf


Psychiatry Research 301 (2021) 113976

2

special groups such as healthcare professionals were also investigated 
(Hacimusalar et al., 2020). However, as far as we know, there is no study 
investigating the psychological effects of the wave of the pandemic 
process and the changes that come with the increase in cases over time. 

In general, a COVID-19 pandemic model has been observed in many 
countries, where the cases seen in the first-period decrease significantly 
in the spring-summer period and a second case increase occurs with the 
autumn (World Health Organization, 2021). Similarly, the increasing 
number of cases in Turkey in the April-May 2020 decreased during the 
summer months but an increase re-emerged during the 
November-December 2020 period (Republic of Turkey Ministry of 
Health, 2021). It is thought that comparing the psychological effects of 
these increase periods will guide the next case increase periods and 
preventive psychological health measures to be taken in the current 
situation. Such studies will also reveal the importance of identifying the 
psychological effects of pandemic prolongation and evaluating in-
dividuals under risk. 

Accordingly, the main purpose of the present study is to reveal the 
changes in anxiety, depression, and stress symptoms of healthcare 
workers during the two peak periods of the COVID-19 pandemic. 

2. Method 

2.1. Sample 

The sample of this cross-sectional study consisted of physicians, 
nurses and allied frontline health workers the COVID-19 in the forefront 
during the two COVID-19 peaks according to the confirmed cases. 
Accordingly, 1051 healthcare workers from the first peak period and 
1409 health workers from the second peak period were included in the 
study. Participants were invited to the study through an online survey. 
The inclusion criteria were determined to be between the ages of 18–65, 
to have no major psychiatric illness, to have been actively working in the 
pandemic unit (in direct contact with COVID-positive patients, such as 
inpatient service, intensive care clinic, outpatient follow-up unit) for at 
least 15 days, and to be a volunteer. Consent of all participants who 
accepted to participate in the study was obtained through online 
methods, and only the participants who gave consent were able to access 
the scales and repeated participation was prevented through the system. 
In the subsequent examinations, scales that were filled in incomplete or 
out of instruction were excluded from the study. The study was con-
ducted under the supervision of the Department of Psychiatry, Kırıkkale 
Yüksek İhtisas Hospital . Local ethics committee approval was obtained 
for the study (05.05.2020-2020/181, 2020-21/401) and all stages were 
completed in accordance with the principles of the Declaration of 
Helsinki. 

2.2. Study Design 

Participants were reached via online forms, and they were asked to 
fill in an anonymous form including the consent form, sociodemo-
graphic data form, and the Depression-Anxiety-Stress-21 Scale (DASS- 
21). Forms that did not meet the inclusion criteria and were not filled 
properly were excluded from the study. The forms were evaluated and 
scored according to their instructions, recorded in the data set, and 
statistically analyzed. 

This study, which is planned to compare the levels of depression, 
anxiety, and stress among healthcare workers between COVID-19 peaks, 
aims to evaluate the same healthcare workers at different peak periods. 
However, due to the rotational work of healthcare professionals in 
COVID-related units, the healthcare workers’ levels of depression, anx-
iety and stress in general during peak periods were found suitable to be 
evaluated. The peak period was determined based on the number of 
cases taken from the daily announcements of the Ministry of Health of 
the Republic of Turkey (Republic of Turkey Ministry of Health, 2021). 
The distribution of the number of cases in Turkey and measurement 

times are presented in Fig. 1. Accordingly, the first peak measurements 
were done between 07.04.2020 and 05.05.2020, and the second peak 
measurements were done between 22.11.2020 and 20.12.2020. 

2.3. Data Collection Tools 

2.3.1. Sociodemographic data form 
The researchers developed it in accordance with the purpose of the 

study. Demographic data of the participants such as age, gender, pro-
fession, education level, income level and place of residence were 
questioned. 

2.3.2. The Depression-Anxiety-Stress Scale-21 (DASS-21) 
It was used to evaluate the severity of depressive, anxiety and stress 

symptoms of the participants during the two peak periods. The short 
form of the scale with 21 items was used (Lovibond and Lovibond, 
1995). The scale is a 4-point Likert-type scale and consists of seven items 
that evaluate depression, anxiety, and stress. The score obtained from 
the scale varies between 0-21 for each subscale. For the depression 
subscale, 0–4 points are scored as normal, 5–6 points as mild depression, 
7–10 points as moderate depression, 11–13 points as severe depression, 
and 14 and above as very severe depression. For the anxiety subscale, 
these scores are 0–3 points are scored as normal, 4–5 points as mild, 6–7 
points as moderate, 8–9 points as severe, 10 and above as very severe. 
For the stress subscale, these scores are 0–7 points are scored as normal, 
8-9 points as mild, 10–12 points as moderate, 13–16 points as severe, 17 
and above as very severe . The Turkish validity and reliability study of 
the scale was conducted by Sarıçam et al (Saricam, 2018). 

2.4. Statistical Analysis 

Statistical analysis of the study was performed using SPSS 22.0 
(Statistical Package for Social Sciences, IBM Inc., Chicago, IL, USA). The 
conformity of the data to normal distribution was evaluated with 
Kolmogorov-Smirnov, Skewness and Kurtosis values. Descriptive data 
are presented as mean and standard deviation for continuous variables 
and as frequency and percentage for categorical variables. To compare 
categorical data between two peak groups, Pearson Chi-square analysis 
was used. In comparing the continuous variables between the two peak 
groups, student’s T-test analysis was used after testing the compatibility 
with parametric assumptions. The statistical significance was p < 0.05 

3. Results 

The present study was conducted with a total of 2460 volunteers, 
including 1637 (66.5%) women and 823 (33.5%) men. The mean age of 
the participants was 32.63 ± 7.70 years. Of the participants, 37.6% (n =
926) were physicians, 41.2% (n = 1013) were nurses and 21.2% (n =
521) were other healthcare professionals. The comparison of the soci-
odemographic data of the two peak groups is presented in Table 1. 
Accordingly, the two peak groups were not statistically different in 
terms of age, gender, marital status, educational status, and profession 
variables. However, there was a significant difference between the two 
groups in terms of income status (x 2 = 52.743, df = 2, p < 0.001), 
lifestyle (χ2 = 167.045, df = 2, p < 0.001) and COVID-19 test result (x 2 

= 230.793, df = 1, p < 0.001) variables. 
The comparison of the depression, anxiety, and stress levels between 

the two peak groups is presented in Table 2 and Fig. 2. Accordingly, 
there was a significant difference between the two groups in terms of the 
scores on the depression subscale (t = 5.311, df = 2398, p < 0.001), 
scores on the anxiety subscale (t = -8.244, df = 2402, p < 0.001), scores 
on the stress subscale (t = -10.056, df = 2418, p < 0.001) of DASS-21, 
and the total DASS-21 scores (t = -8.719, df = 2427, p < 0.001) 
(Fig. 2). In addition, a statistical difference was found in the comparison 
of the severity of depression (x2 = 28.368, df = 4, p < 0.001), anxiety (χ2 

= 69.390, df = 4, p < 0.001) and stress (χ2 = 103.298, df = 4, p < 0.001) 

İ. Gündoğmuş et al.                                                                                                                                                                                                                             



Psychiatry Research 301 (2021) 113976

3

between the two groups. 

4. Discussion 

The most important result of this study, which aimed to compare the 
anxiety, depression and stress levels of healthcare workers fighting 
against the pandemic at the forefront, is revealing that anxiety, 
depression and stress levels of healthcare workers increase in the second 
peak compared to the first peak. In addition, another important result is 
that the economic status of the participants in the second peak was lower 
than the first peak. It is thought that the results of this study are 
important as they compared two different peaks and the mental states 
between this duration for the first time. 

The negative effects of the COVID-19 pandemic on anxiety, depres-
sion and stress have been shown in numerous articles (Fiorillo and 
Gorwood, 2020; Hacimusalar et al., 2020; Pappa et al., 2020; Xiong 
et al., 2020). In addition, many negative mental effects such as despair, 
sleep disorders, post-traumatic stress disorder symptoms, psychosomatic 
symptoms, and burnout have been reported (Hacimusalar et al., 2020; 
Shevlin et al., 2020; Spoorthy et al., 2020; Wang et al., 2020; Zhang 
et al., 2020). In the current study, it was found that the anxiety, 
depression and stress symptoms and levels of healthcare workers who 
took part in the COVID-19 pandemic were higher in the second peak 
compared to the first peak. The prolongation of the COVID-19 pandemic 
may be related to the fact that people’s long and intense working hours 
have caused an increase in burnout and chronic fatigue levels (Matsuo 
et al., 2020). The fact that some healthcare workers left their jobs and 
some died during this period may have increased the mental and 
physical workload of healthcare workers(Abuown et al., 2020). In 
addition, traumatic events such as the loss of relatives in this period and 
COVID-19 infection may have contributed to this result (Zhang et al., 
2020). In this context, it is seen that COVID-19 infection among 
healthcare workers increased ten times in the six-month period exam-
ined in this study. On the other hand, it is a fact that uncertainties such 
as the uncertainty of the pandemic period, when it will end and when 
people will return to the pre-pandemic period may adversely affect the 
mental state of individuals (Vaishnav et al., 2020). The fact that the 
mutations of the Coronavirus have emerged may cause the psychologi-
cal effects between peaks to increase exponentially. In the pandemic 

period, the restrictions applied to prevent infection may prevent in-
dividuals from taking mental rehabilitation methods such as walking, 
exercising, spending time with their loved ones, and on the contrary, the 
compelling effects such as not being able to leave the house or socialize 
may negatively affect anxiety, depression and stress (Mucci et al., 2020). 
Restrictions may be an obstacle to self-spiritual intervention and spiri-
tual help. The effort of the healthcare professionals, who constitute the 
population of the study, to stay away from their families and loved ones 
due to the risk of infection increase the emotional burden on them and 
should be considered as another reason (Souadka et al., 2020). The 
increasing social and economic effects of the pandemic period may also 
be a reason for the worsening of individuals’ mental states (Di Tella 
et al., 2020). Considering so many reasons together, the result that the 
level of "being psychologically affected" of the healthcare workers in-
creases as the pandemic period prolongs seems to be normal. 

It is known that the pandemic has socioeconomic consequences as 
well as physical and mental effects (Nicola et al., 2020). Economic 
consequences like this can affect all economies from the smallest to the 
largest (Fernandes, 2020; Nicola et al., 2020). Similar to the findings in 
the literature, it is observed in this study that the economic status of 
healthcare workers worsened in the second peak compared to the first 
peak. This situation may have very different reasons. First, even if there 
is no unemployment among health workers, the decrease in income may 
be a reason. However, increases in the amount of expenditure due to 
inflation and pandemic conditions may be effective in this result 
(Binder, 2020). In addition, it should be remembered that the unem-
ployment of spouses and relatives due to the pandemic could be another 
reason (Kartseva and Kuznetsova, 2020). When considered within the 
general objectives of the study, it should not be forgotten that economic 
deterioration will have negative effects on the mental health of 
individuals. 

This study has some limitations as well as significant strengths such 
as the large sample size. The most important limitation of this study is 
that it has a cross-sectional design. The continuity problem of healthcare 
professionals who are fighting against the pandemic in the front line has 
led the researchers to design the study in this way. It will be useful for 
the upcoming studies to be follow-up studies. On the other hand, the fact 
that this study was conducted with healthcare professionals may be an 
obstacle regarding the generalization of the results. Another limitation is 

Fig. 1. The number of confirmed coronavirus disease (COVID-19) cases per day in Turkey.  
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that the online self-report scale was used, and it prevented conducting 
an objective evaluation. 

5. Conclusion 

The current study has shown that healthcare workers fighting against 
the pandemic in the foreground had increased levels of anxiety, 
depression, and stress at the second peak of the pandemic. These results 
are important because they demonstrate the negative psychological ef-
fects of the prolonging period for the first time. The results of the study 
reveal the necessity of individual and group mental support programs 
for healthcare professionals who show great devotion in combating 
against the pandemic. Additionally, it would be appropriate to identify 
the negative mental effects of the pandemic period and to implement 

preventive mental and socioeconomic interventions as soon as possible. 
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Table 1 
Comparison of the sociodemographic data of the participants according to 
COVID-19 peaks.  

Variable Group t/χ2 df pvalue  

Peak(n =
1051) 

Peak(n =
1409)    

Age; mean±SD 
(year) 

32.94 ±
7.82 

32.40 ±
7.60 

t = 1.688 2394 0.092 

Gender; n (%)      
Female 685 

(65.2) 
952 
(67.6) 

χ2 =

1.544 
1 0.214 

Male 366 
(34.8) 

457 
(32.4)    

Marital Status; n (%)   χ2 =

2.330 
2 0.312 

Married 543 
(51.7) 

766 
(54.4)    

Single 392 
(37.3) 

508 
(36.1)    

Other 116 
(11.0) 

135 (9.6)    

Education Status; n 
(%)   

χ2 =

1.405 
2 0.495 

High School 33 (3.1) 57 (4.0)    
University 554 

(52.7) 
734 
(52.1)    

Postgraduate 464 
(44.1) 

618 
(43.9)    

Income status, n(%)   χ2 =

52.743 
2 <0.001 

* 
Income less than the 

expense 
70 (6.7) 199 

(14.1)    
Expense equals 

income 
447 
(42.5) 

662 
(47.0)    

Income more than 
the expense 

534 
(50.8) 

548 
(38.9)    

Job title, n (%)   χ2 =

3.099 
2 0.212 

Doctor 381 
(36.3) 

545 
(38.7)    

Nurse 454 
(43.2) 

559 
(39.7)    

Other health care 
workers 

216 
(20.6) 

305 
(21.6)    

Life style, n (%)   χ2 =

167.045 
2 <0.001 

* 
Family 527 

(50.1) 
1025 
(72.7)    

Single 331 
(31.5) 

312 
(22.1)    

Other (hostel vb.) 193 
(18.4) 

72 (5.1)    

COVID-19 Test, n 
(%)   

χ2 =

230.793 
1 <0.001 

* 
Positive 24 (2.3) 343 

(24.3)    
Negative 1027 

(97.7) 
1066 
(75.7)     

* :p ≤ 0.05, t: Student-T test, χ2: Pearson Chi-square test. 

Table 2 
Comparison of the Depression, Anxiety and Stress feature of the participants 
according to the COVID-19 peaks.  

Variable Group t/χ2 df p  

Peak(n =
1051) 

Peak(n =
1409)    

DASS-21 Depression 
Score; mean±SD 

5.64 ±
3.85 

6.52 ±
4.41 

t = -5.311 2398 <0.001 
* 

Depression Severity; 
n (%)   

χ2 =

28.368 
4 <0.001 

* 
Normal 437 

(41.6) 
506 
(35.9)    

Mild 209 
(19.9) 

236 
(16.7)    

Moderate 289 
(27.5) 

414 
(29.4)    

Severe 69 (6.6) 146 
(10.4)    

Extremely severe 47 (4.5) 107 (7.6)    
DASS-21 Anxiety 

Score; mean±SD 
3.28 ±
3.02 

4.37 ±
3.48 

t = -8.244 2402 <0.001 
* 

Anxiety Severity; n 
(%)   

χ2 =

69.390 
4 <0.001 

* 
Normal 671 

(63.8) 
680 
(48.3)    

Mild 164 
(15.6) 

234 
(16.6)    

Moderate 129 
(12.3) 

253 
(18.0)    

Severe 34 (3.2) 116 (8.2)    
Extremely severe 53 (5.0) 126 (8.9)    
DASS-21 Stress Score; 

mean±SD 
5.47 ±
3.23 

6.91 ±
3.82 

t =
-10.056 

2418 <0.001 
* 

Stress Severity; n (%)   χ2 =

103.298 
4 <0.001 

* 
Normal 838 

(79.7) 
860 
(61.0)    

Mild 97 (9.2) 220 
(15.6)    

Moderate 99 (9.4) 251 
(17.8)    

Severe 13 (1.2) 58 (4.1)    
Extremely severe 4 (0.4) 20 (1.4)    
DASS-21 Total Score; 

mean±SD 
14.40 ±
8.80 

17.81 ±
10.55 

t = -8.719 2427 <0.001 
*  

* :p ≤ 0.05, DASS-21: Depression-Anxiety-Stress Scale-21, t: Student-T test, χ2: 
Pearson Chi-Square test. 

İ. Gündoğmuş et al.                                                                                                                                                                                                                             



Psychiatry Research 301 (2021) 113976

5

Burak Aydın, Hüseyin Uçar, Anıl Gündüz, Ayşegül Taşdelen Kul 
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