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Development and factor analysis of the „P-COV 2020” 
questionnaire. Neuropsychiatric symptoms after 
SARS-CoV-2 infection in the Polish population
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Natalia Śmierciak, Marta Szwajca, Maciej W. Pilecki

Abstract
Background: Covid-19 pandemic was a global health and economic crisis. A substantial part of the popula-
tion infected with the SARS-CoV-2 virus reported neuropsychiatric symptoms. The objective of the study is to 
construct a self-report questionnaire to assess the neuropsychiatric consequences of SARS-CoV-2 infection.

Participants and procedure: Data analyzed from 327 participants – 84.1% of participants were female, 62.4% 
were 26-45 years old. Team of psychiatrists, psychologists and infectious disease specialists constructed the 
“P-COV 2020” questionnaire, which assesses a wide range of mental health characteristics. The “P-COV 2020” 
consisted of 62 items and was based on current literature and clinical experience. Snowball sampling was con-
ducted by publishing a survey containing SARS-CoV-2 infection circumstances and a „P-COV 2020” via Internet.

Results: The internal consistency reliability of factor I (19 items) describing emotional lability and depressive 
traits was categorized as excellent (α= 0,935); of factor II (15 items) describing cognitive difficulties as excel-
lent (α=0,949); of factor III (6 items) describing unusual sensory experiences as acceptable (α=0,769); of fac-
tor IV (11 items) describing energy level and sleep disturbances as good (α=0,884). Including time-related 
characteristics, the group showed the highest scores for factors IV and II, and surprisingly, the lowest score 
for factor III. Items with α<0.4 were excluded from further analysis (11 items).

Discussion: Infection with SARS-CoV-2 virus may result in intensified sleep, energy level, and affective and 
cognitive disturbances. The psychosocial factors of the pandemic should be considered in the analysis of sub-
jective reports.

Conclusions: Neuropsychiatric symptoms after SARS-CoV-2 infection are reported. Further research on 
SARS-CoV-2 infection consequences is needed.
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INTRODUCTION

Since the beginning of the COVID-19 pandemic 
in 2019, numerous studies have been conducted 
to establish the prevalence and severity of per-
sistent symptoms or distant complications re-
sulting from the disease. Multitude of reports 
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on long-term consequences of COVID-19 on con-
valescents’ health is still growing as the pan-
demic continues, along with the occurrence of 
new SARS-CoV-2 variants [1,2]. Introduction of 
widely available vaccines against SARS-CoV-2 
also presumably plays a crucial role in the in-
cidence and acuity of feasible complications of 
the disease. Knowledge concerning this issue is 
constantly growing as new populations are be-
ing screened and the amount of data available 
is multiplied. The term ‘long-COVID’ is one of 
many non-standardized descriptions of COVID-
related symptoms observed in patients two or 
more weeks after the infection and the common 
synonyms used to describe this phenomenon are 
‘long haulers,’ ‘post-COVID syndrome’ or ‘post-
acute sequelae of SARS-CoV-2 infection’ [3-9]. 
Among the manifestations considered to con-
stitute long-COVID are a broad range of symp-
toms, laboratory results, and imaging findings. 
Available meta-analyses indicate the existence 
of over 50 different symptoms, including pul-
monary, cardiovascular, neurological, psychiat-
ric, and other nonspecific signs, with the most 
frequent being fatigue, headache, attention def-
icits, hair loss and dyspnoea [3-8]. Overall, 80% 
of patients experience at least one long-term 
symptom of COVID-19. Additionally, the risk 
of being newly diagnosed with a mental disor-
der doubles among adults [3, 9-13]. It is impor-
tant to note that while the group of patients as-
sumed to have the highest risk of prolonged re-
covery was hospitalized, including those in In-
tensive Care Units, mild or moderate cases also 
showed signs of being affected [14-16]. In 2020, 
the number of reports from patients and car-
egivers began to grow, with symptoms persist-
ing for three weeks or more after the infection. 
The evidence that existed during this period was 
mostly of vague quality or only anecdotal, which 
prompted the need to design and conduct scien-
tific assessment of post-COVID reports [13-16]. 
Early in the pandemic, there was a mismatch be-
tween medical professionals’ assessments and 
patients’ self-reports of COVID-19 acute and 
long-term symptoms. It has been observed that 
the incidence of persisting symptoms is higher 
in self-report surveys than in professional med-
ical assessments, even taking into account sam-
pling bias; hence, there is a need to create tools 
for research on subjective patients’ experiences 

[17]. Since the beginning of the COVID-19 pan-
demic, a growing number of self-report ques-
tionnaires have been developed to better under-
stand the different psychological and emotional 
consequences of COVID-19 and the experiences 
of the pandemic itself. This study aimed to con-
struct a self-report questionnaire to evaluate the 
mental health consequences of SARS-CoV-2 in-
fection and perform an exploratory factor anal-
ysis of the questionnaire on data from the Pol-
ish population.

PROCEDURE

Study design

We conducted a Web-based study. The survey 
titled ‘Evaluating the consequences of SARS-
CoV-2 infection’ was designed and published 
online using the professional platform Survey-
Monkey in Polish language. Invitations to partic-
ipate in the study were published on social me-
dia groups, the Facebook page of the Universi-
ty Hospital of Cracow, and online forums con-
centrating on hobbies and health topics. Data 
were collected between June 2021 and June 2022. 
The survey consisted of three parts:1) Circum-
stances of SARS-CoV-2 infection, which includ-
ed the following: confirmation of infection, type 
of test used, date of the first confirmed positive 
test, type of tissue used in the test (blood/na-
sopharyngeal specimen), and duration of COV-
ID-19 disease symptoms. 2) Somatic symptoms 
of acute phase in SARS-CoV-2 infection based 
on current professional literature [18] 3) „P-COV 
2020” questionnaire which measures estimated 
psychiatric domains after SARS-CoV-2 infec-
tion. „P-COV 2020” questionnaire consisted of 
62 questions. The questionnaire was designed 
by team members with clinical experience (Med-
ical Doctors – Specialists in psychiatry and infec-
tious diseases, clinical Psychologists, and clini-
cal Psychotherapists) and academic experience 
(Professors and PhDs in medical sciences, Mas-
ters in psychology). The items were developed 
in group meetings through a critical review of 
current literature and clinical observations [19-
25]. The answers to each question were posi-
tioned on a Likert scale as follows: “Describes 
me very well,”; “Describes me well,”; “Does not 
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relate to me,”; “Definitely does not relate to me.” 
Each question was assigned to an additional sec-
tion to assess the time-related characteristics of 
the symptoms:1) present before the infection, 2) 
exacerbated since the infection, and 3) present 
after the infection. This research project was ap-
proved by the Bioethics Committee of Jagiellon-
ian University in Cracow:1072.6120.17.2020.

STATISTICAL ANALYSIS

Statistical analyses were performed using IBM 
SPSS Statistics, version 26.0. In the analysis, we 
use contingency tables with the chi-square in-
dependence test or Fisher’s exact test when the 
number of observations is < 5. For the question-
naire assessment, an exploratory factor analy-
sis using the oblique rotation oblimin method 
was performed. The reliability of subscales was 
estimated using the α Cronbach coefficient, the 
point of statistical significance was established 
as α=0,05. Spearman’s correlations were used to 
assess the correlations between the intensity of 
each factor and demographic data. The Mann–
Whitney U test was performed to assess the dif-
ferences between hospitalized and non-hospital-
ized participants.

PARTICIPANTS

The study group consisted of 372 participants. 
45 participants were excluded:12 of them chose 
an option indicating that they had never been in-
fected with SARS-CoV-2, 21 were not often test-
ed for COVID-19, and 12 participants did not 
provide basic demographic information. In total, 
327 observations were included in the analysis.

Table 1 presents descriptive statistics for the 
demographic variables. Most patients in the 
study group were female (84.1%). 30.3 Of the 
participants, 30.3% were 26–35 years old and 
32.1% were 36–45 years old. Approximately 
one-third of the group lived in a city with over 
500,000 residents (34.9%), and one-fifth lived in 
rural areas (21.7%). Half of the participants were 
highly educated (50.8%) and the second major 
education group completed secondary educa-
tion (22.4%).

Table 1. Sample characteristics (N = 327)

Variables N %
Sex
Female 275 84.1
Male 52 15.9
Age (years)
18-25 47 14.4
26-35 99 30.3
36-45 105 32.1
46-55 3 0.9
56-65 18 5.5
66-75 1 0.3
76-85 1 0.3
Place of residence
Rural areas 71 21.7
City up to 50,000 residents 55 16.8
City from 50,000 up to 150,000 residents 45 13.8
City from 150,000 up to 500,000 residents 42 12.8
City over 500,000 residents 114 34.9
Education
Primary 4 1.2
NVQ / Vocational Training/Education 11 3.4
Secondary 71 21.7
University student 19 5.8
Bachelor of Engineering 17 5.2
Bachelor’s degree 39 11.9
Master’s degree 166 50.8

Table 2 presents medical treatment and diag-
nostic data. SARS-CoV-2 infection was officially 
confirmed using real-time PCR (46.6%) and was 
mainly diagnosed in nasopharyngeal specimens 
(82.6%). Six percent of the participants were hos-
pitalized, and the mean duration of hospitaliza-
tion was 14 days. Only 1% of the participants 
were treated in the Intensive Care Unit and re-
quired mechanical ventilation, one in 20 needed 
oxygen treatment. The duration of acute SARS-
CoV-2 infection symptoms ranged from 1 to 387 
days; however, 80% of the participants reported 
persistent symptoms for 1–22 days, with a mean 
duration of 22 days. The mean time since the 
first positive SARS-CoV-2 test result was 28.5 
weeks (SD=18.73).
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Table 2. Treatment characteristics (N = 327)

Variables Statistics
Test – I do not remember what kind. N (%) 100 (30.6)
Antigen Test 23 (7.0)
RT Test 162 (49.5)
Serological Test 42 (12.8)
How many weeks ago was the first positive test done. M (SD) 28.49 (18.73)

Min-max: 1-92
Material collected N (%)
Blood 57 (17.4)
Swab from respiratory tract 270 (82.6)
Duration of symptoms. M (SD) 22.15 (42.43)

Min-max: 0-387
Stay in the hospital ward. N (%) 21 (6.4)
Length of hospitalization (days). M (SD) 14.05 (13.38)

Min-max: 1-50
Treatment in the Intensive Care Unit. N (%) 4 (1.2)
Treatment with oxygen through a mask or catheter directly to the airways. N (%)
Yes 19 (5.8)
I do not know 5 (1.5)
Mechanical ventilation using a respirator. N (%) 3 (0.9)

Table 3 presents the frequencies of comorbid-
ities. The most common diseases in the study 
group were hypertension (13.5%) and obesity 
(15%). Other diseases occurred in less than 7% 
of respondents.

Table 3. Frequency analysis of comorbidities (N = 327)

Comorbidities N %
Obesity 49 15.0
Hypertension 44 13.5
Psychiatric illness diagnosed by a medical 
doctor

22 6.7

Chronic lung disease 11 3.4
Diabetes 8 2.4
Immune system deficiency treated 
pharmacologically

7 2.1

Chronic neurological disease 6 1.8
Cancer 5 1.5

Chronic heart disease 3 0.9
Stroke (in the past) 2 0.6
Chronic kidney disease treated with 
dialysis

0 0

Table 4 presents the frequency of individu-
al symptoms during the acute phase of COV-
ID-19. More than half the respondents experi-
enced muscle or joint pain (55.5%), loss or dis-
turbance of taste (57.7%), headache (62.3%), loss 
or disturbance of smell (67.5%), and asthenia/
fatigue (80.1%). The least common symptoms 
were hemoptysis (0.9%), loss of consciousness 
(1.2%) or constipation (2.1%). Less than 10% of 
the respondents experienced vomiting (7.7%), 
speech difficulties not resulting from respirato-
ry problems (7.1%), extreme difficulty breathing 
(6.4%), fever of over 39.5 (6.3%), and pale or blu-
ish skin, lips, or nails (5.8%).
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Table 4. Frequency analysis of reported symptoms in acute phase of infection (N = 327)

Symptoms N %
Weakness/Fatigue 261 80,1
Loss or alteration of smell 220 67,5
Headache 203 62,3
Loss or alteration of taste 188 57,7
Muscle of joint pain 181 55,5
Stuffy nose 160 49,1
Dry cough (non-productive) 155 47,5
Chills 138 42,3
Fever 37.5 to 38.5 °C 131 40,2
Shortness of breath (feeling of lack of air, breathlessness, difficulty in breathing) 128 39,3
Sore throat 123 37,7
Runny nose 116 35,6
Dizziness 98 30,1
Chest pressure 91 27,9
Heart palpitations (unpleasant, excessive, or irregular heartbeat) 85 26,1
Diarrhea (passing stools more than twice a day or passing loose stools) 68 20,9
Other symptoms not listed above 64 19,6
Nausea (unpleasant sensation of needing to vomit) 62 19,0
Chest pain 53 16,3
Fever 38.5 to 39.5 °C 49 15,0
Dehydration symptoms – dryness of mouth, tongue, eyes, decreased urine output 49 15,0
Wet cough (productive) 46 14,1
Abdominal pain 45 13,8
Disorientation 43 13,2
Walking difficulties not related to musculoskeletal problems 41 12,6
Light hypersensitivity 38 11,7
Conjunctivitis symptoms – redness, swelling, itching, pain, eye discharge 37 11,3
Abdominal discomfort 36 11,0
Vomiting 25 7,7
Speech difficulties unrelated to respiratory problems 23 7,1
Fever above 39.5 °C 22 6,7
Severe difficulties in breathing (gasping for air, inability to speak without catching breath, wheezing while 
breathing, flaring of nostrils when breathing)

21 6,4

Pale or bluish coloration of the skin, lips, or nails 19 5,8
Constipation (passing stools less than twice a week or passing hard stools) 7 2,1
Loss of consciousness 4 1,2
Difficulty in waking up (e.g. requiring assistance from other person to wake you up) 4 1,2
Coughing up blood (blood in coughed-up phlegm from the lungs) 3 0,9



34 Aleksander Turek et al.

Archives of Psychiatry and Psychotherapy, 2025; 1: 16–42

RESULTS

To assess the internal structure of the question-
naire, we performed exploratory factor analy-
sis using the oblique rotation oblimin method. 
Based on the scree plot we extracted 4-factor 
structure for the questionnaire that explained 
49.58% of the variance. In the analysis, we ex-
cluded questions with factor loadings of less 
than 0.4 and a comparable degree loaded two 
or more factors (cross-loading). Eleven ques-
tions were excluded, resulting in a final score of 
51 items. The reliability of every factor was sus-
tained at a satisfactory level from 0.75 0.95. In-
ternal consistency reliability was acceptable for 

factor III (α=0,769), good for factor IV (α=0,884), 
and excellent for factors I (α= 0,935) and II 
(α=0,949). The factor-loading matrices are listed 
in table 5. Excluded items are listed at the bot-
tom of the table.

Factor I included 19 questions concerning 
emotional states that considered anxiety, sad-
ness, and emotional lability. Factor II includes 
15 questions on cognitive difficulties in terms of 
memory, attention, learning, and cognitive fa-
tigue. Factor III included six questions concern-
ing atypical sensory impressions. Factor IV in-
cluded 11 questions concerning energy levels, 
including sleep behavior and quality.

Table 5. Matrix of factor loadings.

Factor
Questions included I II III IV
20. I think about the future feeling anxious 0.781 0.040 -0.200 -0.155
5. I’m afraid of the future 0.759 -0.012 -0.187 -0.148
35. I’m worried 0.747 0.002 -0.244 -0.111
7. I’m suspicious 0.741 -0.024 0.020 0.299
57. My mood often changes during the day 0.692 -0.014 0.012 -0.231
54. I have trouble controlling my emotions 0.685 -0.097 0.120 -0.002
33. I get irritated for no reason 0.672 -0.045 0.164 0.037
9. I do not trust others 0.657 0.067 0.161 0.169
32. I can feel my anger building up inside me 0.654 0.062 0.122 -0.012
52. I often feel sad for no reason 0.643 -0.093 -0.051 -0.143
36. I’m in a low mood 0.612 -0.180 -0.168 -0.315
3. I’m irritated 0.596 -0.100 0.065 -0.048
56. I lose my temper for no reason 0.591 0.104 0.325 -0.114
11. I easily lose my temper for no reason 0.590 -0.111 0.117 0.046
60. I fear for my life and health 0.534 0.113 0.026 -0.260
43. Everyday duties are overwhelming 0.468 -0.317 0.029 -0.156
19. I feel the urge to use the Internet for longer and longer periods of time 0.453 -0.109 -0.169 -0.046
49. I cry for no reason 0.439 -0.016 0.149 -0.225
30. Many things lost their importance for me 0.438 -0.231 -0.124 -0.189
50. I have difficulties with remembering -0.019 -0.894 -0.047 -0.016
22. It’s hard for me to remember things that I used to remember well -0.152 -0.868 0.094 0.109
31. I forgot much of what I once knew -0.007 -0.828 0.072 0.135
24. I have trouble finding the right words -0.014 -0.798 0.022 -0.016
13. I don’t remember the names of familiar objects -0.128 -0.764 0.110 0.157
26. I can’t learn new things 0.067 -0.762 -0.102 -0.083
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17. It’s difficult for me to learn new things 0.010 -0.714 -0.175 -0.233
46. I don’t remember the numbers that I used to know by heart -0.020 -0.682 0.301 -0.007
8. I get distracted easily 0.187 -0.681 -0.052 -0.015
14. Focusing on something doesn’t come easily to me 0.158 -0.671 0.025 -0.034
6. I’m often distracted 0.151 -0.654 -0.070 -0.150
38. I feel as if I’m in a fog -0.092 -0.646 0.170 -0.269
48. It’s difficult for me to gather my thoughts 0.200 -0.630 0.027 -0.122
42. I get tired quickly during mental work 0.041 -0.529 0.013 -0.443
37. Engaging in professional tasks is challenging to me 0.225 -0.466 -0.067 -0.235
39. I see unusual things. like flashes. shapes 0.115 -0.084 0.685 0.121
41. I sense strange or unusual smells and tastes 0.003 -0.035 0.644 -0.153
51. I hear things that others don’t 0.218 0.046 0.631 -0.055
18. I can’t taste or smell food -0.175 -0.098 0.549 -0.194
40. I sometimes lose orientation in familiar places 0.026 -0.405 0.484 0.127
61. I’m hypersensitive to sounds 0.114 -0.036 0.473 -0.216
29. Sleep brings me no rest 0.254 -0.119 -0.020 -0.633
28. My sleep is shallow 0.109 -0.053 0.104 -0.624
53. I can’t fall asleep 0.087 0.025 0.156 -0.594
2. I wake up at night 0.118 -0.085 -0.024 -0.562
59. I feel like I can’t catch my breath -0.160 -0.167 0.335 -0.556
58. I get tired easily 0.102 -0.320 -0.012 -0.543
16. I feel tired all the time 0.186 -0.368 -0.155 -0.497
55. I’ve been having strong headaches -0.043 -0.045 0.348 -0.477
23. I have no energy to live 0.292 -0.358 -0.126 -0.462
21. I have no appetite 0.115 0.123 0.363 -0.437
44. I have severe headaches -0.041 -0.116 0.380 -0.409
Reliability (Cronbach α) 0.935 0.949 0.769 0.884
% explained variance 32.79 6.99 5.16 4.64
Questions excluded:
15. I stress eat 0.366 0.243 0.02 0.194
12. The world seems unreal and untrue to me 0.341 -0.17 0.304 0.104
25. I have a lack of desire for sex or difficulty maintaining arousal 0.32 0.044 0.032 -0.245
62. My mood changes a lot depending on the phase of the menstrual cycle (for women) 0.286 0.024 0.18 0.004
27. I drink an alcohol too much or too often 0.244 0.058 0.196 0.164
10. I feel like sleeping all the time 0.3 0.345 -0.087 -0.172
47. Sometimes I freeze and lose track of time 0.298 0.368 0.397 0.09
45. My surroundings seem unreal to me 0.23 0.223 0.372 -0.012
34. I have nightmares 0.329 0.017 0.333 -0.211
1. Things that used to bring me pleasure no longer do 0.334 0.177 -0.106 -0.362
4. I hear my own thoughts 0.372 0.046 0.109 0.008
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Scoring values for each factor were calculated 
with grading as follows: “Definitely does not re-
late to me” – 0; “Does not relate to me” – 1; “De-
scribes me well” – 2; “Describes me very well” 
– 3. Score values were obtained by the addition 
of individual scores in each question accord-
ing to the grading as above, and divided by the 
number of items characterized by a certain fac-
tor. Each question was assigned to an addition-
al section to assess the time-related characteris-
tics of a symptom:1) present before the infection, 
2) exacerbated since the infection, or 3) present 
since the infection. Additional analyses consid-

ering only people with symptoms exacerbated 
since infection or present since infection were 
inconsistent owing to the small number of ob-
servations.

The section dedicated to time-related charac-
teristics was analyzed by multiplying the factor 
scoring values of every question by the time-
related characteristics graded as follows:0 or 
1, present before infection; 1 or 2, exacerbated 
since infection; or 2 or 3, present since infection. 
The resulting scores for each factor, including 
and excluding time-related characteristics, are 
presented in Table 6.

Table 6. Descriptive statistics of the factors.

Variables (intensity / time-related data) M Me SD Sk. Kurt. Min. Max.
Scoring 0-1-2-3 / 0-1-2
Factor I 1.09 0.80 1.11 0.89 -0.01 0.00 4.50
Factor II 1.62 1.33 1.53 0.74 -0.34 0.00 5.87
Factor III 1.10 0.67 1.41 1.43 1.54 0.00 6.00
Factor IV 1.51 1.14 1.40 0.87 0.07 0.00 6.00
Scoring 0-1-2-3 / 1-2-3
Factor I 2.49 2.44 1.67 0.36 -0.56 0.00 7.07
Factor II 3.08 2.97 2.23 0.40 -0.67 0.00 8.80
Factor III 1.94 1.08 2.14 1.17 0.77 0.00 9.00
Factor IV 3.00 2.82 2.04 0.50 -0.38 0.00 9.00
Scoring 0-1-2-3 
(no time-related)
Factor I 1.30 1.34 0.63 -0.22 -0.31 0.00 2.79
Factor II 1.36 1.33 0.72 0.08 -0.49 0.00 3.00
Factor III 0.80 0.83 0.57 0.26 -0.55 0.00 2.50
Factor IV 1.40 1.38 0.69 -0.01 -0.37 0.00 3.00

M, mean; Me, median; SD, standard deviation; Sk, standard deviation – skewness; Kurt.: kurtosis; min: minimum value; max. – maximal value

To assess differences in the investigated fac-
tors between males and females we used Lev-
ene’s test to estimate the equality of variances; 
there were no statistically significant differenc-
es. In further analysis, we performed a Spear-
man’s correlation test, which showed a lack of 
statistically significant correlations between 
the intensity of factor scores (without time-re-
lated characteristics), sex, age, and location of 
residence. Statistically significant strong posi-

tive correlations were observed between symp-
tom duration and scores for all factors. Addi-
tionally, the time since the first SARS-CoV-2 
test was significantly positively correlated with 
factors I, II, and IV. Female sex was positively 
correlated with the scores for factors I, II, and 
III. The Mann-Whitney U-test showed a statis-
tically significant intensity of Factors I (p=0.03), 
II (p=0.02), and IV (p=0.04) in the hospitalized 
group.
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Table 7. Spearman’s correlation analysis between intensity of individual Factors (no time-related), demographic data  
and time periods related to SARS-CoV-2 infection.

Factor I Factor II Factor III Factor IV
Sex 0,145* 0,233* 0,213* 0,117
Age -0,024 -0,071 -0,106 -0,031
Location of residence -0,078 0,057 -0,054 -0,108
Education -0,100 0,026 -0,034 -0,116
Duration of symptoms 0,182** 0,273** 0,242** 0,305**
Time since the first positive SARS-CoV-2 test performed 0,150* 0,217** 0,106 0,164*

* – p < 0.05; ** – p <0.005

DISCUSSION

This study aimed to develop and present the in-
itial psychometric properties of self-reported 
measures to assess neuropsychiatric symptoms 
after SARS-CoV-2 infection in a Polish popula-
tion. The „P-COV 2020” questionnaire assessed 
the broad impact of COVID-19 on mental health. 
As a result of the conducted analysis, the devel-
oped measure included 51 statements and had 
four factor structure which demonstrated ac-
ceptable to excellent internal consistency relia-
bility.

The first scale of the „P-COV 2020” question-
naire assessed the emotional states of depres-
sive and anxiety symptoms, emotional labili-
ty, and emotional dysregulation. The second 
scale estimates subjective cognitive difficulties, 
such as problems in remembering and recall-
ing, attention, learning, and cognitive fatigue. 
The third scale refers to atypical sensory expe-
riences (flashes, sounds, changes in taste, and 
smell) and hypersensitivity to sound. The fourth 
scale assesses sleep behavior and quality, gen-
eral level of energy, and troubles in breathing. 
The respondents were asked about the time of 
symptom onset. We differentiated whether the 
symptoms 1) were present before the onset of 
the disease, 2) were present before the onset of 
the disease but intensified after developing the 
infection, and 3) developed after the onset of the 
infection. The time-related description was ret-
rospective and should be interpreted with cau-
tion. We chose to assess the time-related charac-
teristics in two grades but also presented scores 
for every factor without time-related character-

istics. The results indicated that sleep difficulties 
first appeared or intensified after SARS-CoV-2 
infection. The second most intensified factor was 
related to cognitive difficulties at a level similar 
to that of factor I, which was related to depres-
sive traits and emotional lability. With similar 
scores for factors I, II, and IV, factor III emerged 
as the least intense, regardless of the time-relat-
ed characteristics.

Our results are consistent with those of previ-
ous studies. In a meta-analysis of 1458 scientific 
articles, the most common neuropsychiatric con-
dition was sleep disturbance, with a prevalence 
of 31% (95% CI:18%-43%) [9-12]. In a study per-
formed in 13 countries with partnership of 22 
300 adult participants, clinical insomnia symp-
toms were reported by 36.7% of the respondents, 
and 17.4% met the criteria for probable insomnia 
disorder [26-28]. Cognitive dysfunction is one of 
the three most common symptoms of post-covid 
syndrome [9-12]. It has been shown that COV-
ID-19 patients have performed poorer than con-
trol groups on neuropsychological tests meas-
uring cognitive functions such as attention and 
executive function, divided attention, selective 
attention, visual vigilance, intrinsic alertness, 
working memory, episodic memory, and visu-
ospatial processing. Depending on the type of 
measuring tool used, the frequency of different 
cognitive impairments oscillated between 2-4 
times higher than that in healthy controls [29-
31]. In our study, this group did not accurate-
ly reflect the general population in terms of de-
mographic data. Most of our participants were 
up to 65 years old, whereas two-thirds were 25-
45 years old. Half of the participants were high-
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ly educated. These factors could significantly in-
fluence the results of cognitive functioning and 
should be noted before drawing conclusions in 
the general population [32]. Nevertheless, it is 
necessary to conduct more detailed neuropsy-
chological examinations of the selected groups. 
Research and clinical observations suggest that 
people infected with SARS-CoV-2 often strug-
gle with anxiety, depression, cognitive dysfunc-
tion, sleep disturbances, fatigue, and unusual 
sensory symptoms [3-8]. Previous epidemics of 
other coronaviruses, such as MERS and SARS, 
have been observed to cause long-term psychi-
atric complications, including anxiety, depres-
sion, trauma-related disorders, and sleep prob-
lems, sustained for up to 12 years after the in-
itial infection [33]. In our analysis, female sex 
was associated with the intensity of factors I, II, 
and III. These data are consistent with a growing 
number of scientific reports indicating that fe-
males are more prone to developing long-COV-
ID symptoms [34-41].

Surprisingly, Factor III, which accounted for 
atypical sensory experiences (flashes, sounds, 
changes in taste, and smell), was the least inten-
sified. Data were collected between June 2021 
and June 2022. Until June 2022, the Polish pop-
ulation had been exposed to at least four vari-
ants of SARS-CoV-2, with a dominance of Del-
ta and Omicron variants during the data collec-
tion period [1-3]. Despite big concerns regard-
ing symptoms associated with changes in taste 
and smell in mass media, research data show 
minimal occurrence of such disease manifesta-
tions. In a Polish study investigating over two 
thousands COVID-19 using professional clin-
ical examinations, anosmia was prevalent in 
only 2.9% of delta cases and 9.6% of omicron 
cases [42]. Interestingly, most participants in our 
study reported diminished taste and smell dur-
ing the acute phase of SARS-CoV-2 infection. 
Despite numerous alarming data concerning 
the emergence of post-covid psychiatric symp-
toms, several studies have suggested that they 
might not be as persistent as in previous coro-
navirus epidemics. A systematic review involv-
ing over 6000 participants showed that although 
the COVID-19 pandemic might have a worsen-
ing effect on overall psychiatric health, SARS-
CoV-2 infection itself leaves no or mild psychiat-
ric symptoms for at least one month after its on-

set [43-45]. However, there are indications that 
the severity of post-COVID psychiatric symp-
toms might be most noticeable six months af-
ter half a year from the onset of infection. In our 
study, the correlation between the time period 
since the first positive SARS-CoV-2 test (mean 
time of 200 days) and the intensity of factors I, 
II, and IV supports the hypothesis that various 
symptoms may aggravate over time. In a 2022 
meta-analysis, the prevalence of neurological 
and neuropsychiatric symptoms (anxiety and 
depression) of post-COVID-19 syndrome was 
shown to be higher when assessed at or beyond 
six months (long-term) than when assessed be-
tween three and six months (mid-term); moreo-
ver, these symptoms seem to increase in preva-
lence over time rather than resolve [3].

What complicates the assessment of post-covid 
symptoms is the existence of evidence for both 
biological and socioeconomic factors that con-
tribute to the reported ailments. It is challeng-
ing to differentiate between the consequences of 
psychological and socioeconomic stressors (e.g., 
lockdown, employment insecurity, uncertainty 
of a new disease) and the results of the infec-
tion itself [43]. The most intense factors in our 
study were energy level and sleep behavior dis-
turbances. In a multi-center study that concen-
trated on insomnia symptoms during the COV-
ID-19 pandemic, the authors showed that great-
er financial burden, living alone or with more 
than five people in the same household, or liv-
ing in confinement for four to five weeks sig-
nificantly elevated the risk of insomnia [26]. 
The assessment of psychological factors associ-
ated with the COVID-19 pandemic as a social 
phenomenon could be useful to better under-
stand the possible sources of existing symptoms, 
and the number of tools addressing this issue is 
constantly growing. The COVID-19 Stress Scale 
is a 36-item questionnaire that focuses on COV-
ID-19 distress. It consists of five scales: COVID 
danger and contamination fears, COVID fears 
about economic consequences, COVID Xeno-
phobia; COVID compulsive checking and re-
assurance seeking and COVID traumatic stress 
symptoms [46]. Another tool developed to iden-
tify the presence of anxiety syndrome features 
associated with the COVID-19 pandemic as 
a psychosocial challenge is the Covid-19 Anxie-
ty Syndrome Scale (C-19ASS) [47-49]. It is a brief 
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measure consisting of nine items (six assess-
ing the presence of perseverative thinking and 
three assessing avoidance). Examples of meas-
ures aimed at assessing multifaceted psycho-
logical reactions to the pandemic are the COV-
ID-19 Impact Battery (CIB) and COVID-19 pan-
demic mental health questionnaire (CoPaQ). 
The COVID-19 Impact Battery comprises three 
scales to assess behavioral, worrying, and dys-
functional responses to COVID-19. This ques-
tionnaire has been shown to have good psycho-
metric properties. A short version of the meas-
ure was developed as well [50]. The COVID-19 
Pandemic Mental Health Questionnaire evalu-
ates a broad spectrum of psychosocial aspects 
of the pandemic: COVID-19 contamination anx-
iety, countermeasure necessity and compliance, 
mental health impact, COVID-19-specific stress-
or impact, social media usage, interpersonal con-
flicts, paranoid ideations, institutional and po-
litical trust, conspiracy beliefs, and social cohe-
sion [51]. Our study included an extensive sur-
vey of treatment methods and information about 
hospitalization. The number of hospitalized pa-
tients was small. Nevertheless, analyses were 
conducted to compare hospitalized and non-
hospitalized patients. Results indicate that Hos-
pitalized patients reported higher levels of emo-
tional and cognitive difficulties, sleep problems, 
and fatigue. Owing to the small number of re-
spondents and significant numerical inequality 
in both groups, the data should be treated with 
great caution. However, the results are consist-
ent with those of previous studies showing that 
patients requiring treatment in the intensive care 
unit experience more psychological problems, 
such as higher levels of PTSD and depressive 
symptoms [52,53].

LIMITATIONS

We did not use existing validated question-
naires designed to assess similar constructs such 
as cognitive deficits or emotional disturbances. 
This decision limited our results in the impossi-
bility of assessing discriminant and convergent 
validity. Given the novelty of mental health is-
sues related to COVID-19, the authors chose 
to refrain from conducting confirmatory fac-
tor analysis, which presupposes a priori defini-

tion of factors. Considering the dynamic nature 
of the SARS-CoV-2 infection and the evolving 
course of the pandemic, test-retest reliability was 
not ascertainable. The snowball sampling meth-
od using social media is also a limitation of this 
study. Social media groups targeted with the 
questionnaire were, in many cases COVID-ori-
ented, which might result in an overestimation 
of the frequency of reported symptoms, as peo-
ple experiencing them might actively seek sup-
port and comprise members of the mentioned 
groups in greater proportions than their repre-
sentation in the general population [14]. Addi-
tionally, current research indicates an overrepre-
sentation of personality and affective disorders 
in psychological studies through self-selection 
bias [54]. To minimize that effect, the title of the 
shared survey in our study did not suggest psy-
chological evaluation and was called “Evaluat-
ing the consequences of the SARS-CoV-2 infec-
tion.” Most respondents in our study were wom-
en – it is debatable whether the higher propor-
tion of women in covid-oriented support groups 
reflects a real gender difference in the incidence 
of long-covid [35-38]. Finally, the authors did 
not evaluate psychological and socioeconomic 
factors that could influence the mental health of 
the respondents during the pandemic.

The authors considered the usefulness of 
a less specific diagnostic tool for assessing men-
tal health symptoms in various systemic infec-
tions, which could be implemented to compare 
the characteristics of mental functioning be-
tween a number of infectious and multi-organ 
diseases.

CONCLUSIONS

The presented study shows a diagnostic tool 
called “P-COV 2020” questionnaire, designed 
to assess neuropsychological and psychiatric 
traits of SARS-CoV-2 infection. Exploratory fac-
tor analysis extracted four distinctive factors 
with acceptable-to-excellent internal consisten-
cy and reliability. The highest scores for factors 
IV and II mainly reflected sleep, energy-related, 
and cognitive difficulties.
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