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Abstract 

In individuals recently hospitalized with COVID-19, global estimates show a 17.9% prevalence of 
neuropsychiatric disorders. Cognitive behavioral therapy (CBT) is a viable alternative to reduce the 
harmful effects of the COVID-19 pandemic on mental health. This study aimed to verify the effect of 
CBT on anxiety, depression, post-traumatic stress disorder (PTSD), and quality of life (QOL) in 
hospitalized post-COVID-19 patients. This was a prospective clinical trial involving individuals with 
neuropsychiatric symptoms. Clinical data were collected, and the Hospital Anxiety and Depression 
Scale, Event Impact Scale (IES-6), and Short-Form Health Survey were administered. Fifteen patients 
(mean age 53.4 years), seven hospitalized in the COVID-19 ward and eight in the intensive care unit, 
underwent CBT sessions once a week for 50 min for a period of six weeks. The groups showed similar 
anxiety and depression scores (p>0.05) before and after CBT. However, there were significant 
intragroup differences in anxiety (p=0.01), depression (p=0.01), and PTSD (p=0.01) scores before and 
after CBT. Thus, CBT effectively reduced anxiety, depression, and PTSD, and improved QOL in post-
COVID-19 patients. 

Keywords: Post-traumatic stress disorder; anxiety; depression; post-COVID-19; psychotherapy 
 

1. Introduction 

In May 2021, the World Health Organization (WHO) declared the coronavirus disease 2019 
(COVID-19) a pandemic as the number of confirmed cases worldwide reached 160 million [1]. 
According to the WHO (2022), of the 376,478,335 COVID-19 cases recorded by January 31, 2022, there 
were 5,666,064 lethal cases [2]. The pandemic has caused profound behavioral and economic changes 
in the society in different countries [3]. Generally, post-COVID-19 patients experience clinical, 
cognitive, emotional, and behavioral symptoms. Since the official report of the first COVID-19 
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outbreak in December 2019, several research groups have analyzed the neuropsychological impact 
of the disease [4,5].  

Considering the individuals who were recently hospitalized with the coronavirus disease 2019 
(COVID-19), global estimates show a 17.9% prevalence of neuropsychiatric disorders, with rates 
similar to those observed in survivors of Severe Acute Respiratory Syndrome (SARS) and Middle 
East Respiratory Syndrome (MERS). The prevalent psychiatric disorders persisted for up to 12 
months [3,6–8].  

A recent study by Duru et al. (2023), involving individuals over 18 years of age who lived in 
Turkey during the COVID-19 pandemic period, showed a 31.9%, 45.3%, and 51.3% prevalence of 
post-traumatic stress disorder (PTSD), anxiety, and depression, respectively [9]. Furthermore, 
research has shown a 29.7% prevalence of anxiety and 68% of depression resulting from COVID-19 
in Brazil [10], with higher prevalence among young women, individuals with lower educational 
levels, and those with pre-existing comorbidities, anxiety, and depressive disorders [11].  

In a cross-sectional study with Brazilian patients, Hammerle et al. (2023) analyzed cognitive 
impairment, including anxiety and depression, associated with long-term COVID-19. The authors 
evaluated 127 post-COVID-19 patients; 53% of them reported subjective complaints of cognitive 
deficits, including anxiety and depression [12]. 

Some epidemiological data have shown that individuals hospitalized for extended periods due 
to COVID-19 are, the most affected by post-traumatic stress disorder (PTSD), anxiety, and depression 
[13,14]. According to the literature, sociodemographic characteristics, history of chronic disease 
(mental or physical), previous psychiatric morbidity, and type and intensity of trauma exposure are 
the main factors associated with triggering PTSD in post-COVID-19 patients [15,16]. 

The direct and/or indirect mechanisms underlying the psychiatric sequelae associated with 
COVID-19 are based on psychological stressors, inflammatory immune response to viral infection, 
and subsequent neuroinflammation induced by SARS-CoV-2 infection [17]. These findings suggest 
that peripheral changes, such as an increase in pro-inflammatory stimuli, can affect the central 
nervous system through humoral, neural, and cellular pathways, triggering mood disorders. Brain 
and glial cells also express angiotensin-converting enzyme 2 (ACE2) receptors, making them a 
potential target for viral infection via hematogenous or retrograde neuronal pathways [18]. 

Neuroplastic alterations, invasive medical procedures, limited ability to communicate, high 
drug consumption, and long hospital stays can exacerbate or consolidate symptoms associated with 
PTSD [19]. According to Rogers et al. (2020), 32.2% of critically ill patients who survived COVID-19 
reported symptoms of PTSD, and 14.9% reported anxiety and depression [20]. In a cohort of 1276 
individuals hospitalized with COVID-19, a significant increase in mood disorders was reported 
during the one-year follow-up, which negatively affected functional capacity [21]. 

In this context, cognitive-behavioral interventions can be viable alternatives to reduce or 
eliminate the harmful effects of the COVID-19 pandemic on mental health. Cognitive-behavioral 
therapy (CBT) consists of a brief and focused treatment that aims to modify dysfunctional responses, 
altering an individual's thoughts and behaviors, generally effective in the treatment of anxiety, 
depression, and PTSD associated with COVID-19 [22]. In line with the global pandemic scenario, this 
study aimed to verify the effects of brief therapy on PTSD, anxiety, depression, and QoL in patients 
after hospitalization for COVID-19. 

2. Materials and Methods 

2.1. Study Design and Participants 

This was a clinical, prospective, and consecutive study carried out in a single center  involving 
individuals affected by COVID-19 who were hospitalized. The study followed recommendations of 
the Transparent Reporting of Evaluations with Nonrandomized Designs (TREND), according to the 
flowchart shown in Fig. 1 [23]. Participants were recruited from May 2nd to December 2nd, 2021 
through digital media, folders and posters distributed in reference hospitals for the treatment of 
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COVID-19. All patients involved in the study had a clinical laboratory diagnosis of COVID-19 
confirmed by polymerase chain reaction tests, according to the guidelines of the World Health 
Organization. In this study, the sample included both male and female individuals, aged between 18 
and 75 years, clinically stable after clinical hospitalization for COVID-19 confirmed by clinical and 
laboratory diagnosis in a non-acute phase, and who had neuropsychiatric symptoms resulting from 
hospitalization. Patients who had prior psychiatric, neurological, or mood disorders were excluded 
from the present psychotherapy study. Due to the fact that there is no longer any demand for post-
COVID-19 patients for psychological care in this service, the clinical trial was closed in February 2022. 

2.2. Ethical Aspects 

The study protocol was approved by the Research Ethics Committee of Universidade Evangelia 
de Goiás (process number 4,296,707) and was registered at Clinical Trials.org (NCT04982042). All 
participants who agreed to participate in the research gave written informed consent, after explaining 
all study procedures in a private environment. 

2.3. Data Collection 

This study was conducted at the Pulmonary Rehabilitation Laboratory of the Evangelical 
University of Goiás, located in the city of Anápolis (GO), Brazil. A clinical evaluation was performed 
prior to starting the psychotherapy sessions to collect sociodemographic data, pre-existing 
comorbidities, time and place of hospitalization, presence of symptoms of anxiety, depression, PTSD, 
and assessment of QoL. All data were collected on standardized forms for each outcome and stored 
in a database for further analysis. The following is a brief description of the data collection 
instruments used: 

2.3.1. Hospital Anxiety and Depression Scale (HADS) 

The HADS is an instrument used for assessing anxiety and depression in the scientific literature. 
It consists of 14 multiple-choice questions, comprising two subscales for anxiety and depression with 
seven items each. Each item is scored from zero (low) to three (high), totaling a score from 0 to 21. 
The severity of anxiety and depression can be classified as “normal” (0–7), mild (8–10), moderate (11–
15), or severe (16–21).  

The total score can also be used as a clinical indicator as long as it is analyzed as an index of 
emotional disturbance or stress [24]. 
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Figure 1. Study flowchart. 

2.3.2. Event Impact Scale – IES-6 

To assess PTSD, the Impact of Events Scale – 6 (IES-6) was used. This is an abbreviated version 
of the IES-R, a PTSD symptom screening tool with established validity and reliability for multiple 
types of trauma across multiple cultures. Despite containing only six items, the scale preserves the 
symptoms of the three sub-dimensions focused on in the original scale (intrusive, 
avoidance/blunting, and hypervigilance symptoms). The participants answered questions based on 
the previous seven days. In this study, to detect the presence of PTSD symptoms, a mean score of 
1.09 or more was used as the cut-off score for significant stress [25]. 

2.3.3. Short-Form Health Survey – SF-36 

QoL was assessed using the self-administered Medical Outcomes Study 36-Item Short-Form 
Health Survey (SF-36). It is an instrument that is easy to apply and understand and is composed of 
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36 questions related to eight domains, four of which relate to the physical component of the QoL 
(functional capacity, physical aspects, pain, and general health status) and four related to the mental 
component (vitality, social aspects, emotional aspects, and mental health). Scores in each of these 
domains range from 0 to 100, with higher scores representing better QoL within the domain in 
question [26]. 

2.4. Psychological Intervention 

CBT is recognized as a non-pharmacological treatment supported by strong evidence of its 
effectiveness in mitigating mental health problems. Therapy is based on the cognitive model, which 
supports the hypothesis that emotions, behaviors, and physiology are influenced by individuals' 
perceptions of events [27]. 

In this study, a specialist psychologist applied CBT once a week for the duration of six weeks in 
50-minute sessions. The cognitive-behavioral interventions used were psychoeducation, 
identification of automatic thoughts and emotions, identification of central and intermediate beliefs, 
cognitive restructuring, problem-solving, and process evaluation. These interventions aimed to help 
patients detect and react to dysfunctional thoughts, promote a better emotional state and adaptive 
behavior to their environment, seek to strengthen resilience, and improve satisfaction and general 
well-being [27]. 

All sessions were structured following the standard CBT model with individualized treatment 
plans, goals, and action plans [28]. Upon completing the six weeks of therapy, the patients were 
reassessed and then oriented and/or released.  

2.5. Statistical Analysis and Sample Size 

For continuous variables, the mean and standard deviation of the mean or median and 
interquartile range (IQR) were used in the descriptive analysis. Data normality was verified using the 
Shapiro-Wilk test. For ordinal variables with no normal distribution, the Mann–Whitney U test or 
Wilcoxon test was used, and for those with normal data distribution, the Student’s t-test was used. 
Descriptive analyses were performed for categorical variables presented in absolute and relative 
frequencies. Comparisons were performed using the chi-squared test or Fisher's exact test. To 
compare the frequencies of the same population for two points in time, the McNemar test was 
performed. The significance level adopted for all tests was 5%. STATA ® software (version 17.0) was 
used for the statistical analysis. As for the sample size calculation, due to not finding a similar 
previously published study, the criterion of convenience sampling was adopted according to the 
principle “intention-to-treat.” In this study, the researchers involved in data analysis were blind to 
the composition of the different patient groups. 

3. Results 

From an initial sample consisting of 21 subjects with a confirmed diagnosis of COVID-19, this 
study included seven patients who were hospitalized in the ward (WG) and eight in the intensive 
care unit (ICUG), totaling 15 patients involved in the final analysis. The mean age of the patients was 
53.4 years (WG = 54.9 and ICUG = 51.7). No significant differences were observed between the groups 
in terms of age, sex, self-reported race, educational status, comorbidities, length of hospitalization, 
anxiety, or depression (Table 1). 

Table 1. Clinical and sociodemographic characterization of the two groups of patients. 

Variables 
Total 
(n=15) 

WG 
(n=7) 

ICUG 
(n=8) 

p 

Idade, média (dp) 
53,4 (14,1) 

51,7 
(17,4) 54,9 (11,4) 0,68¹ 
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Sex, n (%)    0,28² 

Female 
10 (66,7) 

6(85,7
) 5(50)  

Male 
5(33,3) 

1(14,3
) 4(50)  

Self-reported race, n (%)    0,5² 
   White 2(13,4) 0 2(25,0)  

Brown 
8(53,3) 

5(71,4
) 3(37,5)  

Black 
5(33,3) 

2(28,6
) 3(37,5)  

Educational status, n (%)    1² 

   Incomplete elementar school 
2(13,3) 

1(14,3
) 1(12,5)  

Complete primary school 
3(20,0) 

1(14,3
) 2(25,0)  

High school 
7(46,7) 

3(42,9
) 4(50,0)  

   University education 
3(20,0) 

2(28,6
) 1(12,5)  

Comorbidities, n (%)     

DM 
4 (26,7) 

1(14,3
) 3(37,5) 0,56² 

SAH 
6(40,0) 

2(28,6
) 4(50,0) 0,6² 

Respiratory diseases 0 0 0 - 
Hepatic steatosis 2(13,3) 0 2(25,0) 0,46² 
Obesity 3(20,0) 0 3(37,5) 0,2² 
Dyslipidemia 1(6,7) 0 1(12,5) 1² 

Anxiety, n (%) 
8(53,3) 

2(28,6
) 6(75,0) 0,13¹ 

Depression, n (%) 
3(20,0) 

2(28,6
) 1(12,5) 0,56¹ 

Hospitalization time, n (%) 
11,3 (10,1) 

6,4 
(6,5) 15,5 (11,2) 0,08¹ 

Note: DM: diabetes Mellitus; WG: ward group; ICUG: intensive care unit group; SAH: systemic arterial 
hypertension; Values in mean and standard deviation (sd) or absolute (n) and relative (%) frequencies. 1 t-
Student test ² Fisher's exact test. 

Before the intervention, four ICUG patients had a possible diagnosis of depression, and two had 
anxiety. No significant differences were observed in symptoms of anxiety, depression, and PTSD 
before and after the psychotherapeutic intervention, as well as differences between the pre- and post-
intervention groups (Table 2). 
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Table 2. Anxiety, depression and post-traumatic stress disorder. 

 Pre-intervention Post-intervention 

p 
WG 
pre x 
post² 

p 
ICUG 
pre x 
post² 

 WG (n=7) ICUG (n=8) p WG (n=7) ICUG (n=8) p   

IES   0,2   1 1 1 
<10 0 2(28,6)  7(87,5) 6(85,7)    
≥ 10 8(100,0) 5(71,4)  1(12,5) 1(14,3)    

TEPT   1   --- 0,38 0,34 
<1.09 4(50,0) 4(57,1)  8(100,0) 7(100,0)    
≥1.09 4(50,0) 3(42,9)  0 0    

Depression (HADS-D)   0,53   0,56 --- --- 
    Unlikely diagnosis 2(25,0) 1(14,3)  5(62,5) 6(85,7)    

Possible diagnosis 2(25,0) 4(57,1)  3(37,5) 1(14,3)    
Probable diagnosis 4(50,0) 2(28,6)       

Anxiety (HADS-A)   1   0,56 --- --- 
Unlikely diagnosis 1(12,5) 1(14,3)  7(87,5) 5(71,4)    
Possible diagnosis 4(50,0) 4(57,1)  1(12,5) 2(28,6)    
Probable diagnosis 3(37,5) 2(28,6)       

Note: WG: ward group; ICUG: intensive care unit group; HADS: hospital anxiety and depression scale; HEI: 
scale of event impact; PTSD: post-traumatic stress disorder. 

Before and after the psychotherapeutic intervention, the anxiety and depression scores were 
similar between the groups (p>0.05). However, there were significant intragroup differences in 
anxiety (p=0.01), depression (p=0.01), and PTSD (p=0.01) scores before and after the 
psychotherapeutic intervention (Table 3). 

Table 3. Anxiety, depression and post-traumatic stress disorder before and after psychotherapy. 

 Pre-intervention Post-intervention 
p 

ICUG 
p   

WG 

 WG ICUG p¹ WG ICUG p¹ 
pré x 
pós 

pré x 
pós 

TEPT average (sd) 0,8(0,3) 1,0(0,2) 0,1¹ 0,4(0,2) 0,8(0,3) 0,86¹ 0,001² 0,004² 
Depression (HADS) (IQ) 10(8-12) 10(7,5-13,5) 0,86³ 4(3-7) 5(2,5-8) 0,72³ 0,014 0,014 

Anxiety (HADS) (IQ) 10(9-12) 10(9,5-12,5) 0,51³ 6(2-8) 5,5(2-6,5) 0,48³ 0,014 0,014 

Note: WG: ward group; ICUG: intensive care unit group; HADS: hospital anxiety and depression scale; IQ: 
interquartile; PTSD: post-traumatic stress disorder. Values presented as mean, median and interquartile ranges. 
1,2 Student t-test; 3 Mann-Whitney test; 4 Wilcoxon test. SD: standard deviation. 

According to Table 4, in the QOL assessment, it can be observed that after the psychotherapeutic 
intervention, ICUG patients showed significant improvement in their functional capacity, physical 
aspects, vitality, emotional aspects, and mental health domains. Similarly, individuals who were 
hospitalized in the ward showed improvements in their general and mental health constructs. No 
significant difference was observed between the groups in terms of variations in post-intervention 
scores. 
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Table 4. Quality of life befor’'e and after psychotherapy. 

 Pre-intervention Post-intervention 
p 

ICU
G 

pre 
x 

pós² 

p  
W
G 

pre 
x 

pó
s² 

 
Δ 

ICUG 

 
Δ 

WG 

 
p 
Δ¹ 

SF-36 ICUG WG p¹ ICUG WG p¹ 

Functional 
capacity 

28,7(19
,3) 

50,7(30
,6) 

0,11 
56,2(25

,6) 
62,1(24

,5) 
0,6
5 

0,01 
0,1
7 

27,5(25
,2) 

11,4(19
,5) 

0,1
9 

Physical aspects 0 
42,8(42

,6) 
0,00
62 

28,1(33
,9) 

46,4(36
,6) 

0,3
3 

0,04 
0,7
9 

28,1(33
,9) 

3,6(62,
0) 

0,3
5 

Pain 
55,5(30

,0) 
58,6(27

,2) 
0,84 

71,2(27
,7) 

64,6(24
,9) 

0,6
3 

0,13 
0,4
1 

15,7(26
,0) 

6,0(18,
0) 

0,4
2 

General health 
status 

48,6(15
,1) 

50,3(19
,2) 

0,85 
55,5(11

,6) 
64,6(16

,9) 
0,2
4 

0,18 
0,0
1 

6,9(13,
2) 

14,3(11
,1) 

0,2
6 

Vitality 
49,4(18

,0) 
50,7(7,

3) 
0,55

* 
63,1(18

,7) 
62,1(20

,8) 
0,9
2 

0,01 
0,1
2 

13,7(16
,8) 

11,4(16
,5) 

0,7
9 

Social aspects  
48,4(25

,4) 
55,3(25

,9) 
0,61 

65,6(23
,8) 

67,8(27
,8) 

0,8
7 

0,12 
0,1
5 

17,2(28
,3) 

12,5(20
,4) 

0,7
2 

Emotional 
aspects 

25(23,8
) 

61,9(35
,6) 

0,01 
58,3(38

,8) 
57,1(16

,2) 
0,9
4 

0,01 0,8 
33,3(30

,9) 
-

4,8(48,
9) 

0,0
8 

Mental Health  
52,7(22

,3) 
52,6(14

,7) 
0,98 

66,5(21
,8) 

66,8(17
,5) 

0,9
7 

0,02 
0,0
1 

13,7(13
,7) 

14,3(10
,5) 

0,9
3 

Note: WG: ward group; ICUG: intensive care unit group. Values presented as mean (standard deviation). 
¹Student t-test; 2 Mann-Whitney test. 

4. Discussion 

In this study, no significant differences were found between the groups in terms of age, sex, self-
reported race, comorbidities, and length of hospitalization. The results showed a similarity between 
WG and ICUG patients, where approximately half of the sample presented symptoms of anxiety, 
depression, and PTSD. This rate was higher than that reported in a recent meta-analysis involving 31 
studies, in which the prevalence of anxiety and depression symptoms among post-COVID-19 
patients was 47% and 45%, respectively [29]. A retrospective study of 402 COVID-19 survivors 
showed that 56% of patients had at least one psychiatric disorder (Mazza et al., 2020) [30], which 
corresponds with the findings of a review that demonstrated a high prevalence of PTSD, anxiety, and 
depression in this population [31]. A 6-month follow-up study also reported that 57.3% of patients 
without previous psychiatric history developed a mental disorder after hospitalization for COVID-
19 [32]. 

In the study conducted by Vlake et al. (2021), 294 patients (average age of 64 years, 36% female) 
post-COVID-19 were evaluated after one and three months of hospital discharge. Of these, 16% and 
13% reported positive symptoms for PTSD, 29% and 20% for anxiety and 32% and 24% for depression 
symptoms, respectively in the first and second assessment. Patients who required ICU admission 
reported symptoms of depression less frequently, however, no significant differences were observed 
in relation to PTSD, anxiety and/or general HRQoL [33]. 
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The discrepancy in the prevalence of neuropsychiatric symptoms in COVID-19 survivors is 
partially due to the study design, heterogeneity of the population involved, variety of instruments, 
and cut-off points used in the assessment [29]. 

A study conducted by Li et al. (2021) showed that patients aged between 46 and 60 years had a 
higher proportion of symptoms of anxiety and depression assessed by the HADS during 
hospitalization for COVID-19. It was also observed that patients hospitalized for more than 14 days 
had a higher risk of depressive symptoms than those hospitalized for less than seven days. Another 
interesting finding was the verification of a significant positive correlation between HADS scores, 
indicating that in post-COVID-19 patients, symptoms of anxiety and depression were interconnected 
[34]. 

A case-control study by Azizi et al. (2022) reported similar results. The authors reported that 
COVID-19 survivors had higher levels of anxiety and depression (HADS-A = 12.84; HADS-D = 10.91) 
than the control group (HADS-A = 9.90; HADS-D = 8.27), proving that a longer hospital stay and the 
severity and duration of COVID-19 symptoms were among the most important predictors of 
worsening mental health [4]. 

On the other hand, in the study by Olgun et al. (2023) 283 patients were involved, divided into 
a post-COVID-19 group (n=144) and a control group (n=139). The post-COVID-19 group was 
evaluated approximately one month after infection and of these, 89 (61.8%) of the 144 were 
hospitalized. When analyzing the results of the HADS questionnaire, the average score was 13 in 
post-COVID-19 cases and nine in the control group (p<0.001), values considered lower than those 
found in the present study. When analyzing the anxiety and depression subgroups, both results were 
significant in post-COVID patients when compared to the control group (p<0.001 and p=0.022, 
respectively). When comparing the hospitalization status of patients with COVID-19, no significant 
difference was observed in the aspect of anxiety (p=0.23), however depression (p<0.024) was more 
prevalent in hospitalized patients [35]. 

The study by Khatun and Farhana (2023) only evaluated signs of depression in 325 patients 
recovered from COVID-19. The authors observed that the largest proportion of the sample was aged 
between 46 and 55 years (23.1%), with 61.5% being male. Of the patients evaluated, 31% showed signs 
of depression, 26.7% being mildly depressed, 2.5% extremely depressed and 1.2% severely depressed. 
The level of depression in patients involved in the study was significant when associated with 
diabetes mellitus, duration of hospitalization, social distancing, social media posts about COVID-19, 
job loss, family financial losses and fear of reinfection [36]. Potential risk factors described in the 
literature also include female sex, a high prevalence of symptoms, presence of comorbidities, age, 
prolonged hospitalization, administration of sedatives, functional changes and patients from low-
income countries [37,38]. 

In addition, unique pandemic elements can affect survival outcomes, including rampant 
circulation of misinformation, bed shortages, ICU stays, use of mechanical ventilation, treatment-
related neglect in health facilities, lack of family presence in the hospital, limited post-acute care 
rehabilitation, and widespread economic recession, as well as uncertainty about disease prognosis 
and adverse outcomes [39]. 

Regarding the triggering of PTSD in post-COVID-19 patients, the main associated factors consist 
of sociodemographic characteristics, previous psychiatric morbidity, and type and intensity of 
trauma exposure [15]. According to the Diagnostic and Statistical Manual of Mental Disorders 5 
(DSM-5), experiencing repeated or extreme exposure to aversive details of traumatic events can be 
potentially aggravating, such as the COVID-19 pandemic outbreak, owing to its acute and chronic 
implications for both individual and community [40]. 

A recent systematic review identified that PTSD symptoms usually persist for more than three 
months after the disease has resolved. According to the study, in 36.4% of patients, symptoms were 
present within two months of hospitalization, and 5.9% within three to four months of 
hospitalization. Severe PTSD symptoms were consistent in 5.9% of survivors, 11.3% exhibited 
moderate symptoms, and 25.6% exhibited mild symptoms [41,42]. The cause of these symptoms 
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correlates with infection through direct and indirect mechanisms; however, the underlying etiology 
seems more complex and multifactorial, involving environmental, psychological, and biological 
factors [42].  

Another systematic review also showed that trauma-focused therapies are more effective than 
pharmacological interventions for the treatment of PTSD [43]. This result is supported by other 
researchers, who detected more significant improvements among individuals treated with a 
psychotherapeutic approach than those treated with pharmacological therapy [44].  

Regarding QoL, which refers to the level of well-being perceived by the individual in the 
different domains of their life and their impact on general health, a review study demonstrated the 
effects of hospitalization as a potential agent for the decline of QoL [45]. Theref ore, the data from this 
study showed that individuals who were hospitalized in the ward and the ICU showed a significant 
improvement in the mental health domain after the psychological intervention. These findings 
indicate that regardless of the severity of the disease, levels of anxiety and stress can be reduced 
gradually over time with the use of psychotherapy [13]. 

An interesting study by Hu et al. (2021) involving 90 hospitalized patients diagnosed with 
COVID-19 at the General Hospital in Wuhan, China, assessed HRQoL, anxiety, depression, and 
physical activity levels. The authors concluded that after hospital discharge, patients with COVID-19 
had negative emotional symptoms, such as anxiety and/or depression, as well as HRQoL 
impairments, primarily in female patients, compared with the control group. Based on their 
observations, the authors suggested that patients hospitalized for COVID-19 should be referred to 
mental health and physical rehabilitation programs to improve their psychological state and 
functional capacity, and, consequently, their HRQoL [46]. 

Gutiérrez-Canales et al. (2022) performed a cross-sectional study evaluating HRQoL, using the 
SF-36, in a sample of 206 Latin American patients hospitalized for COVID-19. Most of the patients 
(73.3%) had persistent symptoms such as fatigue (36.9%), anxiety (26.2%), and headache (24.8%) [47]. 
In addition, a large cross-sectional study including 422 patients aged 30–75+ found high prevalence 
and severity of depressive and anxiety symptoms, reinforcing the need for targeted mental health 
interventions in COVID-19 survivors [48]. As in the study by Hu et al. (2021), female sex was 
associated with an increased risk of persistent symptoms (OR=2.95, 95%CI 1.56–5.57). The authors 
concluded that a high percentage of patients hospitalized for COVID-19 had persistent anxiety and 
depression symptoms and impaired HRQoL. Based on these results, it is important consider referring 
these patients to psychological therapy and physical rehabilitation to improve their quality of life, 
while finding a better way to treat “long COVID” [46]. 

Similar results were reported by Munoz-Corona et al. (2022), who evaluated COVID-19 
symptoms and HRQoL in 141 post-SARS-CoV-2 patients 90 days after hospital discharge. Most of the 
patients (75.9%) reported persistent fatigue and arthralgia and had low HRQoL scores, as assessed 
by the SF-36, compared with patients who did not have symptoms [49]. Koullias et al. (2022) also 
evaluated HRQoL six months after hospital discharge in a sample of 151 Greek patients hospitalized 
for COVID-19. They found that hospitalized patients had significant HRQoL impairments compared 
with patients with mild COVID-19 and healthy controls. According to the authors, physical 
impairment and psychological stress caused by severe COVID-19 symptoms represented 
considerable health impairment, especially for women and people aged 41 to 60 years, even six 
months after hospitalization for COVID-19 [50]. 

HRQoL assessed by the SF-36 was also significantly reduced in post-COVID patients assessed 
approximately seven months after hospital discharge [51]. Poudel et al. (2021) also observed that the 
impact of COVID-19 on HRQoL was considered relevant both in patients with acute Covid and in 
patients with Long Covid [38]. The study by Bolgeo et al. (2023) included 199 patients evaluated 
approximately 4 months after hospital discharge. Of these, 145 were followed up for 8 months after 
the infection and it was observed that the patients' quality of life worsened over time, especially in 
terms of mobility (27.6%) and pain (31%). The authors also found a positive correlation between 
COVID-19 symptoms and comorbidities present at admission, in addition to an inadequate 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 August 2025 doi:10.20944/preprints202508.2124.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.2124.v1
http://creativecommons.org/licenses/by/4.0/


 11 of 17 

 

perception of quality of life, thus reinforcing the need for these patients to be included in a physical 
and psychological rehabilitation program, in accordance with the improvement results observed in 
the present study [52]. 

In a prospective cohort study, Wiertz et al. (2022) evaluated the recovery of 67 post-COVID-19 
patients (mean age: 62 years; 78% male) during the first year after intensive care unit (ICU) discharge. 
In addition to checking for different physical and functional functions, the authors also assessed the 
levels of depression, anxiety, and post-traumatic stress (Global Psychotrauma Screen-Post-Traumatic 
Stress Disorder), and changes in cognitive functioning after admission to the ICU. The results showed 
that, at a one-year follow-up, 50% of the patients had not resumed their work activities, and showed 
restrictions in the practice of physical activities (51%), housework (46%), and leisure activities (29%). 
The authors pointed out that self-reported complaints of shortness of breath and fatigue, perceived 
limitations in activities of daily living, a less proactive coping style, and the presence of 
anxiety/depression were associated with slower recovery [53]. Similar findings were observed in a 
12-month ICU follow-up study, which associated psychosomatic, respiratory, and neurocognitive 
sequelae with persistent depression, anxiety, fatigue, and sleep disturbances [54]. 

Mazurek et al. (2022) drew attention to the fact that the COVID-19 pandemic had spread rapidly 
worldwide, generating considerable significant negative economic and psychosocial consequences 
and contributing to mental health impairment. Although COVID-19 primarily compromises physical 
health, it is important to consider its secondary effects on patients’ mental health [55]. 

According to Koullias et al. (2022), the COVID-19 pandemic caused a secondary epidemic among 
survivors, which needs to be addressed using a multidisciplinary approach before it entails a high 
cost for public health systems in different countries. These patients should be screened for physical 
rehabilitation programs and psychological treatment for complete physical, functional, and HRQoL 
recovery [50]. 

The effect of the psychological impact caused by outbreaks of pandemic diseases demonstrates 
the relevance of evidence-based psychological intervention in coping, understanding that these 
demands tend to change over the course of the disease or the occurrence of related factors. Regarding 
psychological support, this study found that CBT resulted in a reduction in anxiety and depression 
scores and improved QoL in WG and ICUG patients.  

The results of this study revealed that individuals who had been hospitalized in the COVID-19 
ward and ICU showed significant improvement in the mental health domain after receiving 
psychological intervention. The significant improvement presented in the patients was possibly due 
to the orientation of identifying and reorganizing events that could interfere with their mood and 
daily behaviors, as well as creating coping strategies to deal with the sequelae resulting from COVID-
19. These findings correspond with those reported in a cohort of Chinese patients whose therapeutic 
effect was associated with a significant reduction in behavioral changes [56]. Asimakos et al. (2023) 
also investigated the effects of an 8-week rehabilitation program and observed that patients 
significantly improved anxiety, depression and PTSD symptomatology, which is similar to the results 
of the present study, while patients in usual care remained without showing significant 
improvements [57]. 

These psychotherapeutic approach strategies were developed through planning new daily 
activities, which not only promoted an improvement in mood but were also compatible with the 
physical condition of the patients. The functional capacity, vitality, and mental health dimensions 
evaluated using the SF-36 questionnaire showed significant improvement between the groups. These 
results suggest that the control of neuropsychiatric symptoms is a predictor of functional abilities and 
physical symptoms [22]. 

When analyzed together, these factors point to the relevance of psychological interventions 
aligned with emerging needs in the current pandemic context. Consequently, cognitive restructuring 
of CBT applied to dysfunctional symptoms can help in the treatment of patients hospitalized with 
COVID-19. Song et al. (2021) found a significant reduction in levels of anxiety, depression, and stress 
in patients who tested positive for COVID-19 and who underwent a CBT protocol compared with the 
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group of patients who only underwent routine treatment following the guidelines for disease 
management [22]. 

Psychotherapy allows post-COVID-19 patients to reframe their life experiences and trauma, 
resulting in improved relationships, creating new possibilities, increasing emotional stability, and 
increased valuation of life [58]. In addition, interdisciplinary collaboration between health experts 
and specialized post-COVID-19 rehabilitation centers should be made available to enhance the 
management of persistent symptoms, knowing that interventions aimed at improving patients' 
mental health can play a role in enhancing patients' QoL [59]. 

It is important to highlight that mental health is a key component of collective and individual 
ability. Therefore, the promotion, protection, and restoration of mental health are vital to individuals, 
communities, and societies around the world [60]. Social support is also an important influencing 
factor that can increase the self-esteem of individuals, alleviate persistent unpleasant or stressful 
emotions, and make life more meaningful, protecting individuals from psychological distress and 
promoting positive changes after traumatic events [61].  

In line with the findings of this study, the results of a randomized clinical trial demonstrated 
reduced rates of anxiety, depression, and stress after CBT treatment. The authors highlighted that the 
psychotherapeutic approach was more effective in patients with chronic diseases who were 
hospitalized in the ICU [62]. Other studies have also proven the effectiveness of CBT in preventing 
psychiatric disorders in individuals at risk, such as PTSD, anxiety, and depression [63–65]. 

An interesting study conducted by Garcia-Molina et al. (2022) verified the results of an 
outpatient neuropsychological intervention program involving 123 post-COVID-19 patients (mean 
age: 51 years). The patients underwent pre- and post-participation cognitive behavioral assessments 
in an outpatient post-COVID-19 neurorehabilitation program, including respiratory and motor 
physiotherapy and neuropsychological rehabilitation. After the initial neuropsychological 
evaluation, 91 patients (74%) presented with cognitive impairment and underwent psychological 
intervention. The authors concluded that neuropsychological intervention was an effective tool to 
treat cognitive-emotional deficits in the post-COVID-19 syndrome. However, they highlighted the 
fact that not all patients attained their pre-COVID-19 functional levels, six months after the end of 
treatment [5].  

Rutkowski et al. (2022) conducted an in-hospital pulmonary rehabilitation program (PRP) with 
virtual reality components, involving 32 post-COVID-19 patients in a public hospital in Poland. PRP 
includes aerobic training, respiratory function, resistance, and relaxation activities. The authors 
assessed exercise tolerance, anxiety, depression (HADS), and HRQoL (WHOQOL-BRIEF), and 
concluded that the 3-week in-hospital PRP significantly improved exercise tolerance, reduced anxiety 
and depressive symptoms, and consequently improved HRQoL. The study highlighted the 
importance of including relaxation activities and psychotherapy in the therapeutic approach for post-
COVID-19 patients [66]. 

Therefore, early interventions are crucial to combat the growing psychiatric manifestations in 
post-COVID-19 patients, aiming to improve the functional capacity and QoL of affected people, in 
addition to reducing the chances of developing neurocognitive deficiencies. It is thus essential to 
develop strategies for cognitive and behavioral changes in the face of the situation experienced 
during the period of isolation, treatment in a hospital environment, and/or in the ICU, which can 
contribute to healing traumas related to fear of death, reducing negative beliefs that may make 
treatment after hospital discharge difficult, impotence, and irritability in the face of events. 

As a limitation of this study, we draw attention to the fact that the study was carried out in a 
single center, and the sample size was small, which limits the generalizability of the results. However, 
it is important to highlight that after conducting a few sessions, a considerable number of patients 
dropped out of the study due to showing significant improvement. 
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5. Conclusions 

According to our data, CBT was effective in reducing levels of anxiety and depression as well as 
improving the QoL of post-COVID-19 patients. These findings must be considered by future studies 
involving a greater number of patients and followed-up for a longer period of time, aiming to 
establish criteria for the diagnosis, assess the severity and frequency of the observed manifestations, 
and propose intervention strategies for the individual and/or population to alleviate the suffering 
caused by COVID-19. 
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