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Abstract
Introduction: Assessing the long-term impact of the 2019 coronavirus (COVID-19) on individuals’ physical and psychological well-being is 
crucial, and it is often measured through health-related quality of life (HRQOL).
Objective: The research aimed to examine subjective health assessment using the Short Form 36 Health Survey (SF-36) tool in subjects 
one year after COVID-19 pneumonia, and to identify the impact of comorbidity burden (assessed quantitatively by applying the Charlson 
Comorbidity Index [CCI]), and age on the indicators of physical and psychological health domains.
Methods: The research was conducted using a telephone survey to evaluate the HRQOL of 170 individuals one year after COVID-19 
pneumonia and 20 individuals of the comparison group (CG).
Results: The results show significantly lower physical and mental component summary indicators in individuals one year after COVID-19 
pneumonia of the Risk Class III and IV severity compared to those who had COVID-19 pneumonia of the Risk Class II severity and CG At 
the same time, age showed a negative effect on both physical and psychological health indicators. In addition, the general health status of 
individuals one year after COVID-19 pneumonia in relation to Risk Classes III and IV, as well as Risk Class II with CCI of ≥3 points, was 
significantly lower vs those who had CCI of 0–2 points.
Conclusion: The presence and number of comorbidities and older age are significantly associated with lower HRQOL in individuals one 
year after COVID-19 pneumonia. Therefore, the prospective monitoring of individuals exposed to SARS-CoV-2 and recognizing the 
potential factors associated with poor HRQOL is crucial to understanding the long-term impact of COVID-19 and developing personalized 
strategies for the clinical management of those subjects with the aim of improving their quality of life.
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Introduction

Since January 2020, there have been approximately 
689,912,493 documented cases of coronavirus 2019 (COVID- 
19) globally, leading to 6,887,333 fatalities (Worldometer, 
2022). Enhanced detection methods for the severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2), improved 
clinical treatments, advancements in drug development, wide-
spread vaccination efforts, and the emergence of the less se-
vere Omicron variant, have resulted in many countries now 
relaxing COVID-19 restrictions. They are also transitioning 
from treating COVID-19 as an emerging infectious disease to 

treating it as a common respiratory infection similar to sea-
sonal influenza. Nonetheless, when compared to influenza, 
the Omicron variant of COVID-19 exhibits a higher fatality ra-
tio, increased transmissibility, and the potential for unpredict-
able future outbreaks due to the uncertainty of viral mutations 
(Karako et al., 2022).

Preliminary data suggests that within the European Un-
ion, approximately 80% of COVID-19 cases are associated with 
mild illness, while 14% require hospitalization, and 6% neces-
sitate admission to an intensive care unit (ICU) (Kinross et al., 
2020). A prospective observational cohort study ISARIC WHO 
CCP-UK shows that one out of 5 adults suffer from conditions 
that are severe enough to require hospitalization (Docherty et 
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al., 2020). Gude-Sampedro et al. (2021) point out that 15–20% 
of COVID-19 patients progress to severe pneumonia, which 
will cause death in 1–5% of patients.

Even more striking figures are reported in a study of 243 pa-
tients with COVID-19 pneumonia, which shows an in-hospital 
mortality rate of 6.6%, while 33.3% developed severe disease, 
9.5% critical disease, and 9.1% were admitted to the intensive 
care unit (Melendi et al., 2020). Notably, the presence of multi-
ple comorbidities is linked to worse outcomes and higher mor-
tality rates, primarily due to the heightened severity of lung 
injury (Guan et al., 2020; Kamyshnyi et al., 2020; Krynytska 
et al., 2021). Advanced age has also been identified as an in-
dependent predictor of mortality in COVID-19 patients (Zhou 
et al., 2020).

However, even with the high COVID-19 mortality rate, 
most patients recover from acute infection. Thus, there is a 
pressing need for long-term follow-up studies to evaluate the 
after-effects experienced by individuals who have survived 
COVID-19 (Zhou et al., 2021). In recent publications, a range 
of enduring physical, cognitive, and psychological symptoms, 
referred to as “Long COVID”, have been documented in indi-
viduals who have recovered from COVID-19. These symptoms, 
which persist even after discharge from the hospital, include 
persistent fatigue, breathing difficulties, challenges with con-
centration and memory, muscle and joint pain, as well as man-
ifestations of anxiety, depression, and post-traumatic stress 
disorder (Brehon et al., 2022; Domingo et al., 2021; Saverino 
et al., 2021). The World Health Organization (WHO) defines 
Long COVID as post-acute COVID-19 sequelae which last at 
least 3 months’ post infection and are not explained by any 
other diagnosis (Soriano et al., 2022). These long-term effects 
are relatively common; the WHO estimates that 10–20% of 
the population develops them after suffering COVID-19 (Kai-
dar et al., 2022).

Assessing the long-term impact of a disease on individuals’ 
physical and psychological well-being is crucial, and this is of-
ten measured through health-related quality of life (HRQOL). 
The utilization of HRQOL can assist in assessing multiple as-
pects related to a disease, including disease severity, treatment 
effectiveness, patient satisfaction with care, quality of servic-
es, overall well-being of patients, and the cost-effectiveness 
of interventions aimed at addressing the disease (Kaso et al., 
2021). HRQOL is often evaluated with questionnaires, both 
disease-specific and generic, addressing different domains 
of human functioning. One of the most widely used generic 
HRQOL questionnaires is the Short Form 36 Health Survey 
(SF-36) (Lins and Carvalho, 2016; Megari, 2013). However, as 
COVID-19 is a new disease, little is known about its impact on 
HRQOL.

 
Materials and methods

Study design and research sample
This study aimed to examine subjective health assessment us-
ing the SF-36 tool in subjects one year after COVID-19 pneu-
monia, and to identify the impact of comorbidity burden (as-
sessed quantitatively by applying the Charlson Comorbidity 
Index [CCI]), and age on the indicators of physical and psycho-
logical health domains.

The first stage of this study was a retrospective non-inter-
ventional, single case-cohort study, which was conducted us-
ing the medical records of 208 patients who were consecutive-
ly admitted for treatment of community-acquired pneumonia 
to the pulmonology department of Ternopil regional clinical 

hospital (Ternopil, Ukraine) from mid-January to the end of 
April 2021. At the time of admission, the patients had a nega-
tive swab test for the SARS-CoV-2 virus.

The study inclusion criteria were as follows: positive swab 
test for the SARS-CoV-2 virus no later than one month before 
being admitted for the in-patient treatment; presence of the 
symptoms of acute respiratory infection; and evidence of com-
munity-acquired pneumonia on a high-resolution computed 
tomography scan.

The exclusion criteria included patients under the age of 
18, and patients who were pregnant or breastfeeding a baby.

Based on data derived from medical records, patients were 
placed into three groups according to the Pneumonia Patient 
Outcomes Research Team (PORT) score: patients with pneu-
monia of a Risk Class II (n = 124, group II), Risk Class III  
(n = 68, group III), and Risk Class IV (n = 16, group IV) accord-
ing to the Ukrainian adapted evidence-based clinical guideline 
“Nosocomial pneumonia in adults: etiology, pathogenesis, 
classification, diagnosis, antimicrobial therapy and preven-
tion” (Feshchenko et al., 2019) based on NICE Guideline 191: 
Pneumonia: Diagnosis and management of community- and 
hospital acquired pneumonia in adults (NICE, 2022).

A comparison group (CG, group I) comprised patients  
(n = 27) admitted to the pulmonology department of Terno-
pil regional clinical hospital during the same period who had a 
positive swab test for the SARS-CoV-2 virus no later than one 
month before being admitted for in-patient treatment, symp-
toms of acute respiratory infection, and absence of pneumonia 
in the high-resolution computed tomography scan.

The Charlson Comorbidity Index (CCI) was calculated us-
ing a custom computer program. CCI ≥3.0 was considered di-
agnostically significant (Haupt et al., 2012; Quan et al., 2011).

The results of the first stage of this study showed a signifi-
cant impact of comorbidity burden on the severity of COVID- 
19 pneumonia. In particular, a low CCI score of 0 to 2 was 
found in the majority of the patients in the pneumonia Risk 
Class II and Risk Class III groups, and a high CCI score of ≥3 
in the majority of the patients in the pneumonia Risk Class IV 
group. Moreover, direct correlation between the CCI and the 
age of inpatients with COVID-19 pneumonia was established. 

The second stage of the study involved a cross-sectional 
telephone survey to evaluate HRQOL of the first stage of our 
study participants (170 individuals with COVID-19 pneumo-
nia and 20 individuals in the CG) one year after discharge. 
The second stage of the study excluded the eight patients who 
had died prior to the survey (3.85% mortality rate; 3 females 
and 5 males; 3 individuals with Risk Class II and 5 individuals 
with Risk Class III pneumonia; 3 individuals of 75–80 years 
of age, with CCI = 4, 1 85-year old patient with CCI = 1, and 
4 middle-age patients with CCI = 5–8); 12 patients who could 
not be interviewed because of re-hospitalization due to stroke, 
myocardial infarction or pulmonary embolism and other com-
plications; and 18 patients who refused to participate in the 
study. Seven individuals in the CG refused to participate in 
the study. In total, 106 patients with Risk Class II pneumonia, 
52  patients with Risk Class III pneumonia, 12 patients with 
Risk Class IV pneumonia, and 20 CG patients were included in 
the second stage of the study.

One of the authors conducted the cross-sectional telephone 
survey with the COVID-19 pneumonia survivors following 
their discharge from hospital. The researcher administering 
the survey was unknown to the patients and had nothing to 
do with the delivery of their care. This reduced potential social 
desirability bias, i.e., patients reporting a more positive out-
come to please the treating staff.
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Characteristics of the questionnaire
HRQOL was determined using the Questionnaire Medical Out-
comes Study Short Form 36 (MOS SF-36), which was translat-
ed from English to Ukrainian. The translation was completed 
with the assistance of the International Quality of Life As-
sessment centre (Boston, USA) (Feshchenko et al., 2002). The 
welfare level was identified by 8 scales: Physical Functioning 
(PF), Physical Role Functioning (RP), Bodily Pain (BP), Gen-
eral Health (GH), Vitality (VT), Social Role Functioning (SF), 
Emotional Role Functioning (RE), and Mental Health (MH). 
The eight sub-domain scores were aggregated into two sum-
mary indicators: physical component summary (PCS) scores 
and mental component summary (MCS) scores, where a low 
MCS or PCS (<50) is indicative of a poor HRQOL. The mean 
z-scores for the items in each scale were calculated.

Data analysis
Statistical analysis of data was carried out using the STATISTI-
CA 7.0 software. Absolute indicators are presented in the form 
of the average value (Mean) and its standard deviation (SD). 
Comparative analysis of absolute indicators was carried out 
using the parametric ANOVA test. Relative values, which were 
presented in the form of a percentage ratio, were compared 
using the Pearson test. The differences were considered sta-
tistically significant at p < 0.05. Correlations were determined 

using the Pearson coefficient. The SF-36 questionnaire results 
were analysed using a generally accepted methodology. Cron-
bach’s alpha coefficient was used to measure the internal con-
sistency of the questionnaire scales. We used the traditional 
cut-off value of 0.81 and higher as acceptable.

 
Results

Analysis of the SF-36 questionnaire responses showed a signif-
icantly lower PCS rate in individuals one year after COVID-19 
pneumonia of Risk Classes III and IV compared to those who 
had pneumonia of Risk Class II and the CG (Table 1). The PF ac-
cording to SF-36 was the lowest in the Risk Class IV group and 
significantly differed compared to the Risk Class II group and 
CG. The quality-of-life component, RP, had the lowest value in 
individuals one year after COVID-19 pneumonia of Risk Class-
es III and IV groups compared to those who had pneumonia of 
Risk Class II group and the CG. The BP indicator shows a simi-
lar trend, while at the same time it was also significantly lower 
in those individuals in the Risk Class II group compared to the 
CG. Similarly, analysis of the GH indicator shows significantly 
lower values in individuals one year after COVID-19 pneumo-
nia of Risk Classes III and IV groups compared to this indicator 
in individuals of Risk Class II group and the CG.

Comparison of the quality-of-life indicators to the CCI, 
showed that the PCS indicator was significantly lower in in-
dividuals with a low CCI who suffered pneumonia of the Risk 
Classes III and IV groups compared to individuals who suffered 
pneumonia of Risk Class II group and CG. At the same time, it 
is notable that the PCS indicator was significantly lower in in-
dividuals in the Risk Class II group with a high CCI, compared 
to those with a low CCI (Table 2).

The PF indicator had significantly lower values in all obser-
vation groups with a low CCI. At the same time in individuals 

with a high CCI it was significantly low only in the Risk Class 
IV group, compared to the CG; in individuals of the Risk Class 
II group with a high CCI, the PF indicator was significantly low-
er compared to the same indicator with a low CCI. The RP in-
dicator in previously hospitalized patients with pneumonia of 
Risk Classes III and IV, and either low or high CCI, was signif-
icantly lower compared to the Risk Class II group and the CG. 
The BP indicator in individuals with a low CCI who suffered 
pneumonia of Risk Classes III and IV groups was significant-
ly lower compared to individuals who suffered pneumonia of 

Table 1. Evaluation of the physical health domain in individuals one year after COVID-19 pneumonia, based on the SF-36 
questionnaire results

Quality-of-life indicator Risk Class  
II group

Risk Class  
III group

Risk Class  
IV group

CG p < 0.05*

Physical health (physical 
component summary)

Overall score 42.36 ± 9.00 38.33 ± 9.16 35.00 ± 6.54 48.85 ± 7.46
pII–III, II–IV

pII–CG, III–CG
pIV–GC

Physical functioning
Overall score 62.58 ± 26.07 53.71 ± 29.21 40.00 ± 21.29 84.07 ± 19.47 pII–IV, II–CG

pIII–CG
pIV–CG

PF–Z –0.96 ± 1.14 –1.35 ± 1.28 –1.94 ± 0.93 –0.02 ± 0.85

Role-physical functioning
Overall score 63.52 ± 41.93 43.18 ± 40.56 28.13 ± 27.20 78.70 ± 33.76 pII–III, II–IV

pIII–CG
pIV–CG

RP–Z –0.52 ± 1.24 –1.12 ± 1.20 –1.57 ± 0.80 –0.07 ± 1.00

Bodily pain
Overall score 62.66 ± 20.19 51.39 ± 18.48 45.12 ± 18.03 74.15 ± 21.94 pII–III, II–IV

pII–CG
pIII–CG
pIV–CG

BP–Z –0.54 ± 0.86 –1.02 ± 0.78 –1.29 ± 0.77 –0.06 ± 0.93

General health
Overall score 51.68 ± 9.86 42.38 ± 13.86 40,69 ± 9,64 55.89 ± 6.97 pII–III, II–IV

pIII–CG
pIV–CG

GH–Z –0.99 ± 0.35 –1.38 ± 0.36 –1.56 ± 0.48 –0.81 ± 0.35

Note: p – independence test; * statistically significant; CG – comparison group.
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Table 2. Evaluation of the physical health domain in individuals one year after COVID-19 pneumonia, based on SF-36 
questionnaire results and CCI score

Quality-of-life indicator Risk Class  
II group

Risk Class  
III group

Risk Class  
IV group

CG p < 0.05*

Physical health

CCI 
0–2 points

43.41 ± 8.91 39.22 ± 9.68 38.57 ± 7.00 49.62 ± 7.34
pII–III, II–IV

pIII–CG, IV–CG

CCI 
≥3 points

38.64* ± 8.55 36.07 ± 7.53 33.80 ± 6.23 42.73 ± 6.36 –

Physical functioning

CCI 
0–2 points

65.87 ± 25.00 57.38 ± 29.80 53.75 ± 21.75 85.42 ± 19.16
pII–CG, III–CG

pIV–CG

CCI 
≥3 points

51.00* ± 27.58 45.22 ± 26.22 35.42 ± 19.94 73.33 ± 22.55 pIV–CG

Role-physical functioning

CCI 
0–2 points

64.80 ± 42.75 45.25 ± 43.56 31.25 ± 37.50 81.25 ± 31.49
pII–III, II–IV

pIII–CG, IV–CG

CCI 
≥3 points

60.00 ± 38.86 36.96 ± 33.60 27.08 ± 24.91 58.33 ± 52.04
pII–III, II–IV

pIII–IV

Bodily pain

CCI 
0–2 points

65.09 ± 20.48 54.64 ± 18.38 43.75 ± 9.84 77.38 ± 21.05
pII–III, II–IV

pII–CG, III–CG
pIV–CG

CCI 
≥3 points

52.28* ± 15.57 45.87 ± 17.98 45.58 ± 20.39 48.33 ± 6.35 –

General health

CCI 
0–2 points

52.80 ± 7.09 45.21 ± 7.07 46.75 ± 9.03 56.33 ± 6.88
pII–III, II–CG

pIII–CG, IV–CG

CCI 
≥3 points

47.04* ± 16.04 37.72* ± 20.34 38.67* ± 7.31 52.33 ± 8.08 pIII–CG, IV–CG

Note: p – independence test; * statistically significant; CG – comparison group; CCI – Charlson Comorbidity Index.

Table 3. Assessment of the psychological health domain in individuals one year after COVID-19 pneumonia, based on the SF-36 
questionnaire results

Quality-of-life indicator Risk Class  
II group

Risk Class  
III group

Risk Class  
IV group

CG p < 0.05*

Mental health (mental component 
summary)

Overall score 45.54 ± 5.94 40.77 ± 7.86 35.07 ± 6.30 46.76 ± 5.59
pII–III, II–IV

pIII–CG, IV–CG

Vitality
Overall score 55.78 ± 10.46 49.39 ± 13.63 41.87 ± 13.15 65.56 ± 12.43 pII–III, II–IV

pII–CG, III–CG
pIV–CG

VT–Z –0.25 ± 0.50 –0.56 ± 0.65 –0.92 ± 0.63 0.22 ± 0.60

Social functioning
Overall score 66.77 ± 18.65 55.70 ± 25.13 39.06 ± 17.00 73.61 ± 16.75 pII–III, II–IV

pIII–CG, III–IV
pIV–CG

SF–Z –0.72 ± 0.75 –1.14 ± 0.94 –1.99 ± 0.76 –0.45 ± 0.75

Role-emotional
Overall score 70.22 ± 34.50 51.01 ± 37.08 18.75 ± 20.97 80.25 ± 28.13 pII–III, II–IV

pIII–CG, III–IV
pIV–CGRE–Z –0.34 ± 1.04 –0.92 ± 1.12 –1.89 ± 0.63 –0.03 ± 0.85

Mental health
Overall score 59.32 ± 12.28 48.41 ± 15.11 48.50 ± 11.67 64.74 ± 11.42 pII–III, II–IV

pIII–CG, IV–CGMZ–Z –0.83 ± 0.55 –1.35 ± 0.52 –1.46 ± 0.65 –0.56 ± 0.63

Note: p – independence test; * statistically significant; CG – comparison group.
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Table 4. Evaluation of the psychological health domain in individuals one year after COVID-19 pneumonia, based the SF-36 
questionnaire results and CCI score 

Quality-of-life indicator Risk Class  
II group

Risk Class  
III group

Risk Class  
IV group

CG p < 0.05*

Mental health (mental component 
summary)

CCI 
0–2 points

45.33 ± 6.24 41.95 ± 8.14 33.89 ± 3.66 47.22 ± 4.96
pII–III, II–IV

pIII–IV, III–CG, pIV–II

CCI 
≥3 points

45.69 ±5.63 39.14 ±6.86 35.46 ±7.06 43.15 ± 10.04
pII–III, II–IV

pIV–CG

Vitality

CCI 
0–2 points

56.07 ± 10.41 51.67 ± 13.24 47.50 ± 17.08 66.87 ± 11.40
pII–III, II–CG

pIII–CG, IV–CG

CCI 
≥3 points

54.80 ± 10.65 44.78* ± 13.61 40.00 ± 11.87 55.00 ± 18.03 pII–III, II–IV, IV–CG

Social functioning

CCI 
0–2 points

68.11 ± 15.86 60.12 ± 21.25 37.50 ± 10.21 74.48 ± 16.68
pII–III, II–IV

pIII–IV, III–CG, pIV–CG

CCI 
≥3 points

61.06 ± 26.30 48.50* ± 30.04 39.58 ± 19.09 66.67 ± 19.09 pII–IV, IV–CG

Role-emotional 

CCI 
0–2 points

72.11 ± 35.40 57.94 ± 39.69 16.67 ± 19.25 81.94 ± 24.04
pII–III, II–IV

pIII–IV, III–CG
pIV–CG

CCI 
≥3 points

61.33 ± 29.94 39.13* ± 29.56 19.44 ± 22.29 66.67 ± 57.74
pII-III, II-IV

pIV-CG

Mental health

CCI 
0–2 points

59.67 ± 10.59 51.81 ± 9.80 49.00 ± 12.81 66.00 ± 10.94
pII–III, II–IV

pIII–IV, III–CG
pIV–CG

CCI 
≥3 points

57.08 ± 17.80 43.20 ± 20.46 48.33 ± 11.87 54.67 ± 12.22 pII–III

Note: p – independence test; * statistically significant; CG – comparison group; CCI – Charlson Comorbidity Index.

Risk Class II group and the CG. At the same time, in patients 
in the Risk Class II group with a high CCI, the BP indicator was 
significantly lower compared to the same indicator in individ-
uals with a low CCI.

The GH indicator was significantly lower in all observation 
groups with a low CCI. With a high CCI, it was significantly 
lower only in the Risk Class III and IV groups vs CG. In all ob-
servation groups, when comparing the GH indicator to CCI, 
its values were significantly lower at high CCI compared to low 
CCI.

The assessment of MCS in previously hospitalized patients 
with pneumonia shows that it is significantly lower in individ-
uals who suffered pneumonia of Risk Classes III and IV com-
pared to those who suffered pneumonia of Risk Class II and 
the CG (Table 3). It is worth noting that all components of 
mental health, namely VT, SF, RE, and MH, were significantly 
lower in subjects with pneumonia of Risk Classes III and IV 
compared to those with pneumonia of Risk Class II and the 
CG. At the same time, in the Risk Class III group, the SF and 
RE indicators were significantly higher compared to those who 
suffered pneumonia of Risk Class IV.

A comparison of the quality-of-life indicators in individ-
uals one year after COVID-19 pneumonia, and depending on 

the comorbidity burden, showed a significantly lower MCS in-
dicator in subjects who suffered pneumonia of Risk Classes III 
and IV with both low and high CCI, compared to the Risk Class 
II group and CG (Table 4). VT in individuals who experienced 
COVID-19 pneumonia of the Risk Class IV was significantly 
lower compared to all other observation groups and the CG, 
regardless of the CCI value. It is worth noting that the VT indi-
cator in individuals with pneumonia of Risk Class III and with 
a high CCI was significantly lower (by 15.39%) compared to 
individuals with a low CCI. The SF indicator was the lowest in 
individuals of the Risk Class IV group. At the same time, the 
SF indicator in individuals one year after COVID-19 pneumo-
nia of Risk Class III severity with a high CCI was significantly 
lower (by 23.96%) compared to those with a low CCI. A similar 
trend was found in the analysis of the RE indicator, where in 
individuals one year after COVID-19 pneumonia of Risk Class 
III with a high CCI, this indicator was significantly lower (by 
48.07%) compared to individuals with a low CCI. The MH in-
dex did not show significant differences between the cohorts 
of previously hospitalized patients with COVID-19 pneumonia 
and either high or low CCI.
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Note: p – independence test.

Chart 1. Relationship between age and physical component summary scores in individuals one year after COVID-19 pneumonia, based on the 
SF-36 questionnaire results

We also analyzed the effect of age on physical and men-
tal health indicators of individuals one year after COVID-19 
pneumonia and found significant correlations between age 
and PCS indicators. In particular, there was a strong negative 
correlation with PF, negative correlation with RP and GH, and 
a weak negative correlation with BP (Chart 1).

The analysis of individuals’ age in relation to MCS indica-
tors also produces significant correlations. In particular, a neg-

ative correlation between age and VT and MH, as well as a weak 
negative correlation between age and SF and RE (Chart 2).

Significant negative correlations were found by comparing 
the age of the individuals one year after COVID-19 pneumonia 
to the overall PCS and MCS indicators calculated by the SF-36 
questionnaire results. However, the correlation was stronger 
between age and PCS, while the relationship with MCS was 
weak (Chart 3).

Marushchak et al. / KONTAKT
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Note: p – independence test.

Chart 2. Relationship between age and mental component summary scores in individuals one year after COVID-19 pneumonia, based on the 
SF-36 questionnaire results

 
Note: p – independence test.

Chart 3. Relationship between age and overall physical component summary and mental component summary scores in individuals one year 
after COVID-19 pneumonia, based on the SF-36 questionnaire results

Marushchak et al. / KONTAKT



262

 
Discussion

The global COVID-19 pandemic continues to exert a substan-
tial psychological and physiological burden on individuals and 
organizations across social and economic communities world-
wide. After the acute phase, symptoms or sequelae related to 
COVID-19 may persist for months and can have a negative 
impact on HRQOL (Mastrorosa et al., 2023). Previously, in a 
1-month follow-up study, Chen et al. (2020) demonstrated 
that HRQOL was poor among COVID-19 patients.

Compared to the general population in China, the HRQOL 
of patients with COVID-19 showed a significant difference  
(p < 0.05) in all but the PF indicator of the SF-36 question-
naire. Multiple linear regressions revealed that age was nega-
tively associated with PF and RP, but positively associated with 
VT (p < 0.05). The PF, BP, and RE indicators were negatively 
associated with female sex (p < 0.05). Multivariate analysis 
demonstrated that the clinical subtype was negatively corre-
lated with PF, GH, RE, and MH. This study highlighted that the 
more severe the condition of patients, the greater the impact 
on their physical health and emotional and mental well-being 
after hospital discharge. Another multicentre follow-up study 
from China confirmed the substantial effect of COVID-19 on 
HRQOL, with some effects persisting for more than three 
months after discharge (Qu et al., 2021).

The present study is the first to conduct a comprehen-
sive follow-up analysis of HRQOL in Ukrainian individuals 
after COVID-19 pneumonia. Our results found significantly 
lower PCS and MCS indicators in individuals one year after  
COVID-19 pneumonia of the Risk Class III and IV compared to 
those who had COVID-19 pneumonia of the Risk Class II and 
the CG. At the same time, we found a negative effect of age 
on both physical and psychological health indicators in indi-
viduals one year after COVID-19 pneumonia. In addition, the 
general health status of individuals one year after COVID-19 
pneumonia of both Risk Classes III and IV, as well as Risk Class 
II with CCI of ≥3 points, was significantly lower compared to 
those who had CCI of 0–2 points, which indicates a significant 
impact of comorbidity burden on HRQOL.

Our results are similar to a cross-sectional study from Ethi-
opia of Kaso et al. (2021), where COVID-19 patients with co-
morbidity who were older than 55 years and stayed in hospital 
for more than 15 days had low health quality scores. Saveri-
no et al. (2021) performed an observational study involving 
adults discharged about a month after a COVID-19-related 
hospital admission. A total of 35 patients with a mean age 
of 60 years completed the SF-36. The results showed linger-
ing difficulties across the physical and psychological domains, 
affecting the return to previous roles and activities. A high-
er burden of comorbidities, as well as a more severe muscle 
weakness, was associated with a lower physical functioning. In 
this study, younger, rather than older age, correlated to greater 
perceived limitations in physical functioning and vitality.

Temperoni et al. (2021) reported the clinical characteris-
tics and HRQOL in patients with COVID-19 based on retro-
spective analysis of 673 medical records of the patients who 
were admitted to the emergency department and using the 
SF-36 questionnaire.

Among these patients, only 15% were 50 years old or 
younger. Out of the total number of patients, 74% were dis-
charged to their homes within 48 hours, while 26% required 
hospitalization. The most commonly observed comorbidities 
were hypertension (11%), thyroid dysfunction (8%), and neu-

rological and/or mental disorders (6%). After one month from 
hospital discharge, the HRQOL of these patients was assessed 
using the SF-36 questionnaire. The outcomes were compared 
between hospitalized and non-hospitalized patients. Irrespec-
tive of hospitalization, both the physical and mental function-
ing of the patients were found to be impaired.

August et al. (2022) conducted a retrospective analysis of 
data from 132 patients (with a mean age of 53.8 years) at the 
University Medical Centre of Freiburg, who continued to expe-
rience symptoms for at least 6 months after the initial onset 
of acute COVID-19.

Among them, 79 (60%) were treated as outpatients, while 
53 (40%) required inpatient treatment. The most commonly 
reported persistent symptoms were fatigue (82%) and dysp-
nea during exertion (61%). Other frequently reported com-
plaints included difficulties with concentration (54%), insom-
nia (43%), and smell or taste impairments (35%). The SF-36 
questionnaire revealed a reduction in quality of life across all 
domains, indicating a decrease in functional capacity. At the 
nearly 1-year follow-up period, individuals who had survived 
COVID-19 (with a mean age of 51.6 ± 10.8 years) continued 
to experience various multi-system problems, which affected 
their respiratory functioning, radiographic results, quality 
of life, as well as their levels of anxiety and depression, even 
among those who had experienced non-severe cases. Addi-
tionally, a correlation was observed between the scores in all 
domains of the SF-36 questionnaire and the duration of hospi-
talisation, pulmonary function, and the results of a six-minute 
walk test (Zhou et al., 2021).

Kaidar et al. (2022) utilized the SF-36 tool to assess the 
subjective health status of patients one year after recovering 
from COVID-19.

The majority (41%) of respondents were over 40 years 
old, followed by 31% aged 31–40. Nearly half of the partici-
pants (46%) reported that their health condition was relative-
ly unchanged compared to a year ago, while 27% rated their 
health as somewhat worse than before. Interestingly, only 
one participant (2%) described their condition as much worse 
than before contracting COVID-19. Some studies aimed to 
quantify the total mean HRQOL score in patients with “Long 
COVID-19”, which has ranged from (60.4) (Liu et al., 2020) to 
(86.4) (Guo et al., 2020), where a higher SF-36 score reflects a 
better health status. Among the patients without comorbidi-
ties, the lowest HRQOL score (60.4) was detected in older pa-
tients (>65 years), while younger (18–46 years old) patients 
had the highest HRQOL score (86.4).

Thus recent findings suggest that female sex, old age, the 
presence and number of comorbidities, severity of illness, low-
er forced vital capacity, corticosteroids treatment during acute 
COVID-19, higher body mass index, smoking history, level of 
education (undergraduate), and employment status (unem-
ployment) are the most frequent determinants of HRQOL in 
post-COVID-19 patients after hospitalization (Figueiredo et 
al., 2022; Mastrorosa et al., 2023; Nandasena et al., 2022; Pou-
del et al., 2021). Recognizing these factors is crucial in devel-
oping personalized strategies for the clinical management of 
patients, aiming to improve their HRQOL.

Limitations
The main limitation of this study is its relatively small sample 
size. Second, because the study collected self-reported HRQOL 
data, the individuals might have overestimated or underesti-
mated their health status during the interview. Third, due to 
the study’s cross-sectional design, we could not compare the 
HRQOL of patients before COVID-19 pneumonia. A compre-
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hensive investigation of the physical and mental health of 
COVID-19 pneumonia patients should also include more spe-
cific and diverse evaluation tools, such as the Quality of Life 
Enjoyment and Satisfaction Questionnaire, Hamilton Anxie-
ty Scale, and Hamilton Depression Scale, which could all add 
to the accuracy of assessment of physical and mental health  
status.

 
Conclusion

According to our study, the presence and number of comor-
bidities and older age are significantly associated with lower 
HRQOL in individuals one year after COVID-19 pneumonia. 
Therefore, prospective monitoring of individuals exposed to 
SARS-CoV-2 and recognizing potential factors which are as-
sociated with poor HRQOL are crucial in understanding the 
long-term impact of COVID-19 and developing personalized 
strategies for the clinical management of those subjects aim-
ing to improve their quality of life.

The knowledge gained from this study can help to improve 
the understanding of the multidisciplinary approach required 
for the management of HRQOL reduction in COVID-19 survi-
vors and may be a starting point for implementing post-COV-
ID-19 rehabilitation. Considering nurses play a key role in the 
rehabilitation process, there should be a focus on educating 
them on determining HRQOL. This would prove to be an im-
portant strategy for efficient monitoring and long-term man-
agement of COVID-19 survivors.
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Vliv zátěže komorbiditou a věku na kvalitu života v kontextu zdraví jedinců jeden rok po 
zápalu plic způsobeném koronavirem COVID-19

Souhrn
Úvod: Posouzení dlouhodobého dopadu koronaviru 2019 (COVID-19) na fyzickou a psychickou pohodu jednotlivců je zásadní 
a často se měří prostřednictvím kvality života v kontextu zdraví (HRQOL).
Cíl: Cílem výzkumu bylo prozkoumat subjektivní hodnocení zdravotního stavu pomocí nástroje Short Form 36 Health Survey 
(SF-36) u osob jeden rok po zápalu plic způsobeném koronavirem COVID-19 a identifikovat dopad zátěže komorbiditou (kvanti-
tativně hodnoceno pomocí Charlsonova indexu komorbidity [CCI]) a věku na ukazatelích fyzického a psychického zdraví.
Metody: Výzkum byl proveden pomocí telefonického průzkumu k vyhodnocení HRQOL 170 jedinců jeden rok po zápalu plic způ-
sobeném koronavirem COVID-19 a 20 jedinců ze srovnávací skupiny (CG).
Výsledky: Výsledky ukazují významně nižší souhrnné ukazatele fyzické a duševní složky u jedinců jeden rok po zápalu plic 
způsobeném koronavirem COVID-19 III. a IV. rizikové třídy ve srovnání s těmi, kteří měli zápal plic způsobený koronavirem  
COVID-19 závažnosti II. třídy rizika a CG. Zároveň se ukázal negativní vliv věku na ukazatele fyzického i psychického zdraví. Kro-
mě toho byl celkový zdravotní stav jedinců jeden rok po zápalu plic způsobeném koronavirem COVID-19 ve vztahu k rizikovým 
třídám III a IV a také rizikovým třídám II s CCI ≥3 bodů významně nižší než u jedinců, kteří měli CCI 0–2 body.
Závěr: Přítomnost a počet komorbidit a vyšší věk významně souvisí s nižší HRQOL u jedinců jeden rok po zápalu plic způsobeném 
koronavirem COVID-19. Proto je prospektivní sledování jedinců vystavených SARS-CoV-2 a rozpoznání potenciálních faktorů 
spojených se špatnou HRQOL zásadní pro pochopení dlouhodobého dopadu COVID-19 a pro vývoj personalizovaných strategií 
pro klinickou léčbu těchto jedinců s cílem zlepšit kvalitu jejich života.

Klíčová slova: COVID 19; komorbidita; kvalita života v kontextu zdraví; výsledky; zápal plic
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