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Abstract 

Background: Considering the scope of the epidemic of the COVID-19 pandemic and the psychological consequences known to be 
associated with infection, it seems necessary to provide a screening tool for determining the presence of psychological symptoms among 
the population in the healthcare sector for prevention and timely provision of psychological interventions. 
Objectives: This study aimed to design and standardize a comprehensive screening test and assess clinical aspects of psychological 
symptoms associated with COVID-19. 
Methods: This is a descriptive survey-based study. The study was permitted in two phases. The statistical population included all 
physicians, nurses, and staff who worked in COVID-19 care wards of hospitals in Ardabil (Iran) in 2021 and were in direct contact with 
these patients. A total of 200 participants in Phase I and 98 in Phase II were selected via the purposive sampling method. An initial 
researcher-made questionnaire was used to assess the psychological symptoms of the participants in eight and seven categories in Phase I 
and Phase II, respectively. The data were analyzed using SPSS26 and R software. 
Results: Delphi method and second-order confirmatory factor analysis verified the validity of the questionnaire. Findings related to 
measuring the reliability of the questionnaire in phase I showed that although the questionnaire was reliable based on inter-rater and 
intra-rater, the test-retest reliability method based on Cohen's kappa coefficients showed no reliability for items 12 and 49-54. In phase II, 
the unreliable items were removed and the study was permitted to be conducted again with new samples. The results of intra-rater 
reliability also demonstrated that an intraclass correlation coefficient for each of the seven scales of the questionnaire was greater than 
0.75. In addition, the results of inter-rater reliability showed that Cronbach's alpha coefficient for each scale of the questionnaire was 
greater than 0.70. Furthermore, high amounts of sensitivity and specificity as well as high area under the receiver operating characteristic 
curve verified the good accuracy of the final questionnaire. 
Conclusion: Based on the findings, it can be said that the final proposed questionnaire with seven scales (55 items) was a tool with 
good validity, reliability, and accuracy to assess the psychological symptoms associated with COVID -19. However, since the 
participants of this study consisted of only medical personnel, the generalization of the results to the general population needs 
further investigation. 
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1. Background 

One of the most recent challenges for human 
survival is the epidemic of an infectious disease 
called COVID-19, which causes an upper respiratory 
tract infection and is associated with various 
symptoms, such as high fever and difficulty in 
breathing (1, 2). The spread of this virus around the 
world has caused rapid and unprecedented changes 
in people's daily lives because, with a growth in the 
number of people infected and killed due to this 
virus, strict measures to control the spread of this 
disease in different parts of the world have also 
increased (3). The implementation of quarantine 
measures to combat this epidemic has affected 
various aspects of people's lives at the individual 
and social levels (4). This exceptional condition is 
associated with important psychological 
consequences, including the symptoms of 
depression, psychological distress, symptoms of 

post-traumatic stress disorder (PTSD), higher levels 
of stress and anxiety, insomnia and irritability, and 
feelings of loneliness (5). 

Existing evidence and studies of previous 
epidemics show that mental health issues are more 
likely to occur after the outbreak of epidemics (6). 
According to the results of studies, it has been 
found that the challenges and stresses related to 
COVID-19 can cause common mental disorders, 
such as anxiety and depression (7, 8). In other 
words, the mental health status of individuals at 
different levels of society, including patients, 
healthcare workers, families, children, students, 
mentally ill patients, and even the staff of various 
occupations, may be at risk due to the pandemic 
nature of the COVID-19, its rate of spread, and the 
resulting mortality rate (9-11). There has always 
been an exaggerated fear of pandemics due to the 
history of pandemics in medicine; this has led to 
various psychological reactions, including anxiety, 
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depression, and mental distress, occurring among 
not only the healthcare staff but also the general 
population in society (12, 13).  

Research has shown that the staff, nurses, and 
doctors who work in the care departments of 
patients with COVID-19 have direct contact with 
patients, and therefore, the probability of 
contracting COVID-19 is higher in them than in 
others (14). Researchers have shown that in 
addition to the high risk of developing diseases, 
medical personnel are the most exposed group to 
mental disorders, especially during the outbreak of 
infectious diseases (15). According to the results of 
a study in England, the prevalence rates of PTSD 
and common mental disorders (e.g., generalized 
anxiety disorder and depression), the combined 
prevalence of generalized anxiety disorder, and 
depression in healthcare workers during the 
COVID-19 pandemic were 14.3%, 13.7%, 5.21%, 
and 7.9%, respectively (16). 

Findings show that frontline medical personnel 
were under increased psychological pressure 
during the COVID-19 pandemic and experienced 
higher levels of stress, anxiety, and depression. To 
remove this burden and maintain the mental health 
of healthcare personnel, appropriate measures 
should be adopted (17). This requires regular 
screening of the mental health of medical personnel 
involved in the treatment of COVID-19. However, 
current studies only focus on assessing several 
aspects of the mental health of medical personnel 
that have been affected due to COVID-19 (18). 
Therefore, considering the research and application 
gap regarding the development of a tool for 
comprehensive screening of mental health 
components in medical staff involved with COVID-
19, the purpose of this study was to design and 
standardize a comprehensive test for screening and 
evaluating the psychological symptoms of people 
who are working in the care wards of patients with 
COVID-19. 

 

2. Objectives 

This study aimed to design and standardize a 
comprehensive screening test and assess clinical 
aspects of psychological symptoms associated with 
COVID-19. 

 

3. Methods 

This was a descriptive survey-based study, 
which was conducted to develop and standardize a 
comprehensive tool for screening the presence of 
COVID-19-related psychological symptoms. The 
statistical population included all staff, nurses, and 
physicians in Ardabil Province (in Iran) hospitals in 
2021 who worked in the care wards of patients 
with COVID-19 and were in direct contact with 

these patients. A total of 298 participants, 200 in 
Phase I and 98 in Phase II, were selected via the 
purposive sampling method. The participants had 
no history of hospitalization due to mental illness 
and COVID-19. Inclusion criteria were working in a 
hospital during the COVID-19 pandemic, lacking 
COVID-19, lacking a history of mental disorders, not 
being under other stressful conditions (e.g., marital 
conflicts), and being willing to participate in the 
study. On the other hand, the individuals who had 
mental tension outside the work environment, 
retired or were on leave during the COVID-19 
pandemic, had a history of mental illness, and were 
unwilling to participate in the study were excluded 
from the study. 

For conducting this research, in the first step, 
by reviewing the studies and statistical guidelines 
for mental disorders (e.g., the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth 
Edition), COVID-19-related mental disorders were 
identified and collected as a questionnaire (5-12, 
19-21). Followingly, the validity of the 
questionnaire was assessed using the Delphi 
method and second-order confirmatory factor 
analysis (CFA). Finally, three types of reliability 
(test-retest, intra-rater, and inter-rater) were 
checked for the questionnaire. 

 
3.1. Data collection tools 

To gather the required data, a questionnaire 
with eight categories was designed by seven 
experts using the Delphi method in the following 
steps: 
 Step 1. An initial questionnaire was designed 

based on the literature and sent to experts. 
 Step 2. It was revised based on the experts’ 

comments and resent to them. 
 Step 3. Step 2 was repeated until reaching a 

between-experts agreement. 
 Step 4. The final questionnaire was designed 

based on the last suggestions. 
The involved experts were clinical psychologists 

and faculty members of the Ardabil University of 
Medical Sciences and the University of Mohaghegh 
Ardabili, Ardabil province, Iran, who approved the 
content validity of the questionnaire. Furthermore, 
the subcategories of psychological symptoms were 
confirmed using second-order CFA. 

Eventually, a 64-item questionnaire was 
obtained. This questionnaire was used to measure 
the status of people in eight categories, namely 
depression (items 1 to 8), obsessive-compulsive 
disorder (items 9 to 16), anxiety (items 17 to 24), 
adjustment disorders (items 25 to 32), eating 
disorders (items 33 to 40), sleep disorders (items 
41 to 48), illness anxiety (physical symptoms) 
(items 49 to 56), and grief (items 57 to 64). The 
items were scored on a 5-point Likert scale from 
never (0) to very high (4). The score of each 
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symptom ranged from 0 to 32, while the score of 
the whole questionnaire was obtained in the range 
of 0-256.  

 

3.2. Ethical considerations 
To comply with the ethical considerations of 

research, the research objectives were explained to 
the participants and they were ensured of the 
confidentiality of their information. Individuals 
who met the inclusion criteria and were willing to 
take part in the study completed informed consent 
and agreement forms. Participants could leave the 
course at any time, and the research was performed 
based on respecting the rights of the participants, 
anonymity, and confidentiality. 

 
3.3. Statistical analysis 

In this research, the data were analyzed in the R 
and SPSS26 statistical software using receiver 
operating characteristic (ROC) curves, three types 
of reliability (test-retest, intra-rater, and inter-
rater), and second-order CFA. 

 

4. Results 

The authors assumed that participants' 
demographic features, such as gender and age, may 
affect the study results, and therefore, must be 
checked and controlled. To this aim, the Mann-
Whitney U test was applied to check gender 
differences for all items, which showed no 
significant difference between male and female 
participants (P>0.05). Similarly, a Kruskal-Wallis 
test was employed to analyze all the items for 
different age groups (22-30, 31-40, 41-50, >51); 

accordingly, no significant difference was observed 
among age groups (P>0.05). Considering these 
results, the findings of this study can be applicable 
for any person, irrespective of their age and gender. 

The research was conducted in two phases. In 
phase I, we initially discussed the reliability of the 
questionnaire and eliminated the unreliable items. The 
same process was performed with 98 new participants 
in Phase II using the revised questionnaire (with the 
remained items from Phase I).  

 
4.1. Phase I 
4.1.1. Confirmatory factor analysis 

The subcategories of psychological symptoms 
were confirmed using second-order CFA (22). We 
applied the statistical software R for performing 
CFA. The results of CFA for every eight factors are 
presented in Table 1. Furthermore, the path 
diagram of the CFA for the questionnaire is 
displayed in Figure 1. The goodness of fit indices 
reported in Table 2 verified the CFA model. Since 
the p-values of all the items were less than 0.05, all 
the items remained in the questionnaire. 
Consequently, the structure validity of the 
questionnaire was confirmed. This result as well as 
the Delphi method process showed that the 
questionnaire was valid and it measured what it 
was intended to.  

To prepare and convert this questionnaire into a 
standard questionnaire, three types of reliability 
(test-retest, intra-rater, and inter-rater) were 
examined for it. First, 200 participants answered 
the questionnaire items, among whom two subjects 
were excluded from the study due to their vague 
answers. 

 
Table 1. Loading factors (standardized coefficients) of the questionnaire scales 

Scale Items 

Depression 
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 

1.000 0.834 0.855 0.992 0.566 0.829 0.982 1.083 

Obsessive-
compulsive 
disorder 

Item 9 Item 10 Item 11 Item 12 Item 13 Item 14 Item 15 Item 16 

1.000 0.949 0.747 1.040 1.027 1.230 0.510 0.793 

Anxiety 
Item 17 Item 18 Item 19 Item 20 Item 21 Item 22 Item 23 Item 24 

1.000 1.118 1.050 0.872 1.105 0.834 1.106 0.758 

Adjustment 
disorders 

Item 25 Item 26 Item 27 Item 28 Item 29 Item 30 Item 31 Item 32 

1.000 0.932 0.494 0.519 1.701 1.790 1.164 1.091 

Eating disorders 
Item 33 Item 34 Item 35 Item 36 Item 37 Item 38 Item 39 Item 40 

1.000 0.675 1.390 1.291 0.478 0.706 0.664 0.536 

Sleep disorders 
Item 41 Item 42 Item 43 Item 44 Item 45 Item 46 Item 47 Item 48 

1.000 1.328 1.797 1.092 1.035 1.925 1.247 1.843 

Illness anxiety 
Item 49 Item 50 Item 51 Item 52 Item 53 Item 54 Item 55 Item 56 

1.000 0.994 1.054 0.610 1.024 0.718 1.103 0.682 

Grief 
Item 57 Item 58 Item 59 Item 60 Item 61 Item 62 Item 63 Item 64 

1.000 0.856 1.056 0.484 0.812 1.064 0.606 0.962 

Total 
Depression 

Obsessive-
compulsive 

disorder 
Anxiety 

Adjustment 
disorders 

Eating 
disorders 

Sleep 
disorders 

Illness 
anxiety 

Grief 

1.000 0.914 0.942 0.781 0.553 0.668 0.736 0.948 

*The items are explained in Table 3. 
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              Figure 1. Path diagram of the secondary confirmatory factor analysis for the questionnaire 

 
Table 2. Goodness of fit indices for the second-order 
confirmatory factor analysis 

Chi-square/df RMSEA SRMR CFI TLI 
2.711 0.087 0.074 0.920 0.931 

RMSEA: Root mean square error of approximation; SRMR: 
Standardized root mean square residual; CFI: Comparative fit 
index; TLI: Tucker-Lewis index 

 
4.1.2. Test-retest reliability 

To examine test-retest reliability, participants 
completed the questionnaire twice at a two-month 
interval. It is noteworthy that none of the 
participants contracted COVID-19 during this 
period. Based on the obtained data and due to the 
qualitative nature of the questionnaire items, 
Cohen's kappa coefficient was used to check the 
reliability of each item. Cohen's kappa coefficient 
was calculated as follows: 

 

 
 
where P0 is the relative observed 

agreement between the first and second responses, 
and Pe is the value of the probability of 

coordination (23). The kappa scores lay between 0 
and 1, with their large values indicating higher 
consistency and vice versa between the test and 
retest answers. 

Kappa coefficients were less than 0.4 for items 
55 and 56, and hence, only less than 15% of the 
data obtained from these two items were reliable. 
Moreover, kappa coefficients for items 12 and 49-
54 were between 0.4 and 0.6, indicating their weak 
consistency. This showed the lack of consistency 
between the test and retest replies for these items. 
Therefore, to increase the reliability of the 
questionnaire, the mentioned nine items had to be 
removed from the questionnaire. For the remaining 
items, kappa coefficients were greater than 0.6, 
showing their moderate to high consistency. Kappa 
coefficients for all 64 questionnaire items were 
calculated in SPSS26 and are tabulated in Table 3.  

Overall, in the final version of the questionnaire, 
which contained 55 items after removing unreliable 
items, the lowest and highest scores were between 
0 and 220. In this questionnaire, higher scores 
indicated more psychological symptoms, while 
lower scores represented fewer psychological 
symptoms. 
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Table 3. Cohen’s kappa coefficient for questionnaire items 

Scale Item 
Cohen's kappa 

coefficient 
Consistency 

rate 

Percentage of 
reliable data 

Depression 

1. During COVID-19, I feel sadder than before. 0.668 Medium 36% to 63% 

2. I am pessimistic about my future due to the conditions caused by COVID-19. 0.638 Medium 36% to 63% 

3. I do not enjoy life because of the conditions caused by COVID-19. 0.649 Medium 36% to 63% 

4. I feel I can do nothing to overcome the conditions caused by COVID-19. 0.823 Strong 64% to 81% 

5. I feel worthless after the conditions caused by COVID-19. 0.763 Medium 36% to 63% 

6. Due to the current conditions caused by COVID-19, I do not have enough 
energy to do my daily tasks. 

0.760 Medium 36% to 63% 

7. I feel that this disease is the result of the bad deeds of human beings for 
which they are punished. 

0.800 Strong 64% to 81% 

8. I have difficulty concentrating due to COVID-19 conditions. 0.859 Strong 64% to 81% 

Obsessive-
compulsive 
disorder 

9. During COVID-19, my work is delayed because I repeat everything too 
much. 

0.679 Medium 36% to 63% 

10. I have unpleasant thoughts about COVID-19 that I cannot get rid of. 0.645 Medium 36% to 63% 

11. Under the influence of COVID-19-related news, I get upset even if 
someone accidentally hits me. 

0.669 Medium 36% to 63% 

12. The outbreak of COVID-19 has affected my washing and cleaning. 0.498 Weak Less than 35% 

13. During COVID-19, I have been more meticulous in all matters than in the 
past, and I pay attention to every detail. 

0.672 Medium 36% to 63% 

14. I am worried and upset about contact with germs and diseases. 0.653 Medium 36% to 63% 

15. During COVID-19, I spend more time checking things and objects than before. 0.690 Medium 36% to 63% 

16. In this situation, I try to do my things very carefully and without the 
slightest mistake. 

0.643 Medium 36% to 63% 

Anxiety 

17. I feel numbness and paresthesia in my body. 0.736 Medium 36% to 63% 

18. I'm afraid of the consequences of COVID-19 and getting it. 0.754 Medium 36% to 63% 

19. I feel more nervous during COVID-19 than before. 0.804 Strong 64% to 81% 

20. I feel terrified because of the risk of death from this disease. 0.774 Medium 36% to 63% 

21. I feel that, during COVID-19, I lost control of my life. 0.773 Medium 36% to 63% 

22. I have less desire to live due to deaths from COVID-19. 0.759 Medium 36% to 63% 

23. With the negative news that is spread about this disease, I can hardly 
keep calm. 

0.853 Strong 64% to 81% 

24. With the emergence of COVID-19, I have palpitations and shortness of 
breath. 

0.669 Medium 36% to 63% 

Adjustment 
disorders 

25. I am tired of the situation and I feel a lack of energy. 0.690 Medium 36% to 63% 

26. I take more drugs than before. 0.747 Medium 36% to 63% 

27. I engage in behaviors that others find dangerous and unusual. 0.758 Medium 36% to 63% 

28. I was absent from work or the places I needed to be. 0.793 Medium 36% to 63% 

29. I am worried. 0.765 Medium 36% to 63% 

30. I experience anxiety and stress. 0.810 Strong 64% to 81% 

31. I feel my heart beat too fast or too slow. 0.729 Medium 36% to 63% 

32. Sometimes I cry. 0.794 Medium 36% to 63% 

Eating 
disorders 

33. I am scared of gaining weight these days. 0.870 Strong 64% to 81% 

34. I eat slowly due to my mental preoccupation with the illness. 0.857 Strong 64% to 81% 

35. Most of my activities these days are eating and thinking about it. 0.697 Medium 36% to 63% 

36. In the days of COVID-19, I pay more attention to the calorie content of 
the foods I eat. 

0.758 Medium 36% to 63% 

37. I take small bites when eating. 0.798 Medium 36% to 63% 

38. I try to eat less nutritious foods so that fewer calories enter my body. 0.747 Medium 36% to 63% 

39. I like my stomach to be empty. 0.765 Medium 36% to 63% 

40. When I see different foods, I cannot help overeating. 0.663 Medium 36% to 63% 

Sleep 
disorders 

41. I cannot wake up at the appointed time. 0.639 Medium 36% to 63% 

42. I prefer to sleep instead of waking up and thinking about illness. 0.790 Medium 36% to 63% 

43. On workday mornings, I try to sleep more than on normal days. 0.774 Medium 36% to 63% 

44. Feeling tired, restless, and stressed makes me sleepy. 0.779 Medium 36% to 63% 

45. Drowsiness makes it difficult for me to concentrate and memorize things. 
Memorization 

0.723 Medium 36% to 63% 

46. I take naps many times during the day. 0.641 Medium 36% to 63% 

47. These days I fall asleep while watching TV and the news. 0.779 Medium 36% to 63% 

48. I fall asleep easily after eating. 0.698 Medium 36% to 63% 

Illness 
anxiety 

49. I keep thinking about getting COVID-19. 0.443 Weak Less than 35% 

50. I am worried about my health. 0.529 Weak Less than 35% 

51. In relation to my health, I show behaviors that are considered extreme 
by others. 

0.469 Weak Less than 35% 

52. I have seen my doctor one or more times and found that I have no 
particular problem. 

0.423 Weak Less than 35% 

53. I constantly think that I may have COVID-19 but the doctor is not able to 
diagnose it. 

0.544 Weak Less than 35% 

54. My concern for my health has prevented me from interacting with 
others. 

0.414 Weak Less than 35% 

55. With symptoms such as redness, cough, etc. I think I have COVID-19. 0.256 Very low Less than 15% 

56. I think I am sick, but others cannot understand it. 0.389 Very low Less than 15% 
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Table 3. Continued. 

Grief 

57. I feel restless under the conditions of quarantine. 0.809 Strong 64% to 81% 

58. I feel emptier and more bored during COVID-19 than before. 0.890 Strong 64% to 81% 

59. I feel anger and hatred due to the death of my friends and acquaintances 
based on COVID-19. 

0.894 Strong 64% to 81% 

60. During COVID-19, I faced sleep disorders. 0.872 Strong 64% to 81% 

61. During COVID-19, I have impaired attention and memory. 
0.847 

 
Strong 64% to 81% 

62. I constantly think of people who have died due to COVID-19. 0.900 
Relatively 
complete 

Greater than 
82% 

63. Due to the conditions caused by COVID-19, I have lost the desire to 
continue living. 

0.944 
Relatively 
complete 

Greater than 
82% 

64. I try to avoid things that remind me of COVID-19 death. 0.796 Medium 36% to 63% 

 
 

Table 4. Cronbach's alpha coefficients for the scales of the questionnaire 

Scale Related items Cronbach's alpha coefficient Internal consistency rate 

Depression 1-8 0.831 Good 

Obsessive-compulsive disorder 9-16 0.843 Good 

Anxiety 17-24 0.886 Good 

Adjustment disorders 25-32 0.746 Good 

Eating disorders 33-40 0.701 Acceptable 

Sleep disorders 41-48 0.742 Acceptable 

Illness anxiety 49-54 0.842 Good 

Grief 57-64 0.931 Excellent 
Whole questionnaire 1-54,56-64 0.965 Excellent 

 
4.1.3. Inter-rater reliability 

The most common measure to check the inter-
rater reliability is Cronbach's alpha coefficient, which 
is calculated as follows (23): 

 

 
where, 
N: Number of items 

: Average covariance between all pairs of items 

: Mean variances of all items. 
The closer an Alpha is to one, the higher 

consistency is between the items, meaning greater 
inter-rater reliability.  

Cronbach's alpha coefficient for each scale of the 
questionnaire was greater than 0.7. Therefore, the 

internal consistency between the questionnaire items 
was acceptable. Alpha coefficients for the scales of the 
questionnaire are reported in Table 4. 

 
4.2. Phase II 

In this phase, we selected 98 new samples to 
investigate the reliability of the final questionnaire, 
which contained the remaining 55 items from Phase 
I. It should be noted that the same protocols of Phase 
I were observed in Phase II. 

 
4.2.1. Confirmatory factor analysis for the final 
questionnaire 

The structure validity of the final questionnaire 
with 7 scales and 55 items was confirmed using 
second-order CFA. The results of the CFA model and 
its goodness of fit indices are presented in Tables 5 

 
Table 5. Loading factors (standardized coefficients) of the scales of the questionnaire 

Scale Items 

Depression 
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 
1.000 0.637 0.831 1.041 0.687 1.222 1.142 1.173 

Obsessive-compulsive 
disorder 

Item 9 Item 10 Item 11 Item 13 Item 14 Item 15 Item 16  
1.000 0.892 0.670 0.993 1.084 0.318 0.518  

Illness anxiety 
Item 17 Item 18 Item 19 Item 20 Item 21 Item 22 Item 23 Item 24 

1.000 1.045 0.952 0.811 1.062 0.779 1.050 0.791 

Adjustment disorders 
Item 25 Item 26 Item 27 Item 28 Item 29 Item 30 Item 31 Item 32 

1.000 0.851 0.452 0.415 1.519 1.544 0.962 0.921 

Eating disorders 
Item 33 Item 34 Item 35 Item 36 Item 37 Item 38 Item 39 Item 40 

1.000 0.750 1.359 1.100 0.392 0.705 0.631 0.419 

Sleep disorders 
Item 41 Item 42 Item 43 Item 44 Item 45 Item 46 Item 47 Item 48 

1.000 1.212 1.511 0.981 0.875 1.772 0.988 1.413 

Grief 
Item 57 Item 58 Item 59 Item 60 Item 61 Item 62 Item 63 Item 64 

1.000 0.851 1.053 0.513 0.833 1.020 0.642 0.990 

Total 
Depression 

Obsessive-
compulsive 

disorder 

Illness 
anxiety 

Adjustment 
disorders 

Eating 
disorders 

Sleep 
disorders 

Grief 

1.000 0.982 0.950 0.877 0.658 0.591 1.023 
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Table 6. Goodness of fit indices for the second-order confirmatory factor analysis 

Chi-square/df RMSEA SRMR CFI TLI 

2.205 0.084 0.073 0.929 0.942 

RMSEA: Root mean square error of approximation; SRMR: Standardized root mean square residual: CFI: Comparative fit index;  TLI: Tucker-
Lewis index 

 
 

 
 

Figure 2. Path diagram of the secondary confirmatory factor analysis for the final questionnaire (Phase II) 

 
and Table 6, respectively. Furthermore, the path 
diagram of the CFA for the last questionnaire is 
illustrated in Figure 2. The results indicated that all 
the items were reliable. It results in establishing the 
structure validity of the final questionnaire.  

Cronbach's alpha coefficient for every seven 
scales of the final questionnaire was greater than 0.7. 
Therefore, the internal consistency between the 
questionnaire items was acceptable. Alpha 

coefficients of the questionnaire scales are reported 
in Table 7. 
 
4.3. Intra-rater reliability  

To evaluate the intra-rater reliability of the 
questionnaire, we compared the results of the final 
questionnaire with those of the Coronavirus 
Anxiety Scale (CAS) (24), Adjustment Disorder-New 
Module 20 (25), a short version of the Perinatal  

 
 

 

 

 
 
 

 

 
 

 
 

Table 7. Cronbach's alpha coefficients for the questionnaire scales 

Scale Related items Cronbach's alpha coefficient Internal consistency rate 

Depression 1-8 0.835 Good 

Obsessive-compulsive disorder 9-11,13-16 0.808 Good 

Illness anxiety 17-24 0.876 Good 

Adjustment disorders 25-32 0.781 Acceptable 

Eating disorders 33-40 0.707 Acceptable 

Sleep disorders 41-48 0.724 Acceptable 

Grief 57-64 0.905 Excellent 
Whole questionnaire 1-54,56-64 0.941 Excellent 
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Table 8. Relative and absolute reliability for the questionnaire scales 

Scale 
Standard 

tools 
Corresponding 

items 

mean±SD 
Relative and absolute 

reliability Absolute 
agreement 

rate 
Final 

questionnaire 
scores 

Standard 
scores 

ICC MDC 

Depression CAS (22) 1-8 1.03±0.791 1.13±0.669 0.931 0.750 Excellent 
Obsessive-
compulsive disorder 

YOCS (25) 
9-11, 
13-16 

1.28±0.778 1.58±0.683 0.953 0.769 Excellent 

Illness anxiety CAS (22) 17-24 0.97±0.820 0.49±0.730 0.964 0.510 Excellent 
Adjustment 
disorders 

ADNM-20 
(23) 

25-32 1.13±0.711 0.76±0.626 0.925 0.858 Excellent 

Eating disorders CAS (22) 33-40 0.76±0.659 1.16±0.530 0.911 0.628 Excellent 
Sleep disorders CAS (22) 41-48 1.57±0.711 1.75±0.657 0.932 1.135 Excellent 
Grief PGS (24) 57-64 1.30±1.239 1.47±1.098 0.948 0.722 Excellent 
CAS: Coronavirus Anxiety Scale; YOCS: Yale-Brown Obsessive Compulsive Scale; ADNM-20: Adjustment Disorder-New Module 20; PGS: 
Pandemic Grief Scale 

 
Grief Scale (PGS) (26), and Yale-Brown Obsessive 
Compulsive Scale (YOCS) (27). The individuals’ 
scores in each scale of the questionnaire as well as 
the standard scores based on CAS, ADNM, PGS, and 
YOCS were calculated. The individuals’ scores on 
each scale were measured as the mean scores of 
the items related to the corresponding scale. 
Afterward, the relative reliability and absolute 
reliability were obtained using a two-way mixed-
effects model of intraclass correlation coefficient 
(ICC) and minimal detectable change (MDC) (28). 
The ICC provides a value to determine the absolute 
agreement between individuals’ scores calculated 
by the final questionnaire and standard scores for 
each scale. The closeness of this value to one 
represents a higher agreement between the results 
obtained for the pre-test and post-test. 
Additionally, MDC is a function of ICC and is 
defined as follows (29): 

 

 
 
A smaller MDC is indicative of a more accurate 

and sensitive measuring instrument. 
According to Table 8, ICCs for each scale of the 

questionnaire were greater than 0.75. Therefore, 
the absolute agreement between the questionnaire 
scales was at a good level, and the relative 
reliability of the data extracted from the 
questionnaire was good. Furthermore, since the 
MDC for all scales was small, the absolute reliability 
of the questionnaire was good. 

Scales to measure the sensitivity and specificity 
of the components. 

 

4.4. Receiver operating characteristic 
Receiver operating characteristic curves were 

plotted to determine the accuracy of the final 
questionnaire as a screening tool for the 
assessment of psychological symptoms associated 
with COVID-19.  

The scores of each scale were expressed as the 
mean of their corresponding items, which ranged 
from 1 to 5. Considering this, we set the cut-off 
point equal to the median score (i.e., 2.5) for all the 
scales in calculating sensitivity and specificity. In 
other words, an individual with a score greater than 
2.5 on a scale was considered a person who had 
some issues on that scale. Furthermore, the final 
score could be calculated as the mean scores of all 
the scales and so the median score (i.e., 2.5) could 
be determined as the cut-off point. Similarly, an 
individual whose final score was greater than 2.5 
had psychological symptoms. 

As presented in Table 9, a score of 2.5 in the 
final questionnaire optimally classified participants, 
for example, as having (91.1% sensitivity) or 
lacking (92.4% specificity) dysfunctional levels of 
depression. Furthermore, the proposed 
questionnaire could categorize participants as 
having (94.2% sensitivity) or lacking (91.5% 
specificity) psychological symptoms. 

The ROC curves for each scale of the final 
questionnaire are displayed in Figure 3. Since the 
area under the curve is near 1, the accuracy of the 
questionnaire was very good. These results 
reinforce the use of this questionnaire as a 
screening tool with diagnostically accurate 
psychological symptoms related to COVID-19 and 
strong classification features. 

 

 

Table 9. Sensitivity and specificity of the questionnaire scales (cut-off point=2.5) 

Scale Depression 
Obsessive-
compulsive 

disorder 

Illness 
anxiety 

Adjustment 
disorders 

Eating 
disorders 

Sleep 
disorders 

Grief 

Sensitivity 0.911 0.985 0.906 0.944 0.953 0.963 0.930 

Specificity 0.924 0.903 0.971 0.968 0.909 0.795 0.935 
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Figure 3. Receiver operating characteristic  curve for the scales of the final questionnaire 

 
5. Discussion 

Given that fear and anxiety caused by the 
prevalence of possible illness create a high and 
destructive psychological strain that can lead to the 
development of mental disorders, weakness of the 
immune system, and a reduction in the body's 
ability to fight disease (30). Assessing psychological 
symptoms associated with COVID-19 in medical 
personnel and other workers can enhance our 
understanding of healthcare workers' mental health 
needs in COVID-19 or other epidemic situations 
(31). Therefore, in the present study, it was 
attempted to create and standardize a valid and 
reliable test for screening and evaluating mental 
disorders in people exposed to COVID-19; 
therefore, such a tool can be used to diagnose and 
treat related disorders as soon as possible.  

For this purpose, first, the items were designed, and 
then, to determine the content validity of the test, the 
designed items were given to seven psychologists and 
counselors and edited using the Delphi method in 
several stages. Finally, a questionnaire with 64 items 
was obtained. The prepared questionnaire was utilized 
to measure the status of individuals on seven scales, 
namely obsessive-compulsive disorder, anxiety, 
adjustment disorders, eating disorders, sleep disorders, 
anxiety disorders (physical symptoms), and grief 
disorders. In addition, three types of reliability (test-
retest, intra-rater, and inter-rater) were applied to 
determine the reliability of the questionnaire. The test-

retest reliability method based on Cohen's kappa 
coefficients showed no reliability of items 12 and 49-
54, therefore, these items were removed from the final 
questionnaire. The structure validity of the final 
questionnaire with 7 scales and 55 items was 
confirmed using second-order CFA. 

The result of inter-rater reliability indicated that 
the consistency agreement between the 
questionnaire items and the relative reliability of the 
data extracted from the final questionnaire were 
good. In addition, the result of Cronbach's alpha 
coefficients for each scale of the questionnaire 
showed that the internal consistency between the 
questionnaire items was acceptable. Finally, ROC 
curves determined that the final questionnaire was 
an accurate tool for the assessment of psychological 
symptoms associated with COVID-19. 

Although there is little research on the 
comprehensive assessment of mental health 
associated with COVID-19 in medical personnel, the 
results of this research were partially in line with 
those of research that aimed to measure each 
component of the mental disorders associated with 
COVID-19 as separate factors. For instance, in a study 
conducted by Nikopoulou et al. (32) to develop and 
evaluate the properties of the CAS, which is a brief 
mental health screener to identify probable cases of 
dysfunctional anxiety associated with the COVID-19 
crisis, it has been reported that this scale has 
significant predictive power for anxiety, health 
anxiety, and posttraumatic stress symptoms. In 
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addition, considering that one of the components of 
the screening tool resulting from the present study 
was adjustment disorders, in line with this 
component, researchers have shown that 
psychological inflexibility plays a mediating role in 
the effect of fear of COVID-19 on the psychological 
adjustment skills of healthcare professionals (33). 
The findings of another study have demonstrated 
that healthcare workers who are exposed to COVID-
19-infected patients at emergency wards, infectious 
wards, and intensive care units are at a much higher 
risk of showing symptoms of anxiety, depression, and 
sleep disorders than their peers working in other 
wards (34). In addition, in agreement with the grief 
component identified in this research, Lee and 
Neimeyer (35) conducted research to develop and 
examine the properties of the Pandemic Grief Scale 
(PGS), which is a brief mental health screener to 
identify probable cases of dysfunctional grief 
associated with a COVID-19 death. The result of their 
study revealed that PGS is an efficient and valid 
screening tool for clinical research and practice 
during a pandemic. In the explanation of 
dysfunctional grief during the pandemic period, 
researchers have shown that experiencing more than 
one death in a short period can create an overload of 
grief that impairs one's ability to cope (36). Among 
medical personnel facing the deaths of patients, 
psychological grief reactions, such as thinking about 
the patient, feelings of helplessness, crying or 
despondency, disbelief or shock, difficulty 
concentrating, anger, and anxiety, often persist for 
more than 1 month and may warrant professional 
intervention (37). 

Overall, due to the lack of a comprehensive tool 
for screening the psychological symptoms of medical 
staff during epidemics, on the one hand, and due to 
the confirmation of the psychometric indicators of 
the tool introduced in this research on the other 
hand, it is suggested that researchers and therapists 
use this tool to screen the psychological symptoms of 
medical personnel in the conditions of epidemics. 

 

6. Conclusion 

According to the results of the validity, reliability, 
and accuracy of the final questionnaire, it can be said 
that this questionnaire has good psychometric 
properties. Therefore, it can be an accurate tool to 
screen and evaluate mental disorders caused by the 
epidemic of COVID-19. However, because this study 
was conducted only on medical personnel, it is 
recommended to be cautious in using this tool for 
other groups and the general population. 
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