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QUALITY OF LIFE INDICATORS FOR THE PATIENTS WHO SUFFERED
FROM COMMUNITY-ACQUIRED PNEUMONIA CAUSED BY SARS-CoV-2

Introduction. Respiratory pathology, both acute and chronic, remains one of the key problems of modern
medicine in Ukraine and in the world in general, which is explained by its significant prevalence, negative impact on
patients' work capacity, their quality of life, as well as the economic burden on society.

The aim of the study — to analyze the subjective state of health using the SF-36 questionnaire for patients who
undergone community-acquired pneumonia caused by SARS-CoV-2 in 1 year after inpatient treatment.

Research Methods. A retrospective study of the medical records of 208 patients who had been hospitalized
for non-hospital pneumonia with a negative smear test for the SARS-CoV-2 virus was conducted. The severity
of pneumonia was calculated according to the PORT scale. The comparison group consisted of patients with
SARS-CoV-2 nucleic acid identification and the absence. A telephone survey to assess the quality of life of the
participants of the first stage of our study 1 year after discharge from the hospital were performed. The general
investigator SF-36 was used to assess quality of life. Statistical analysis of data was carried out using the
"STATISTICA 7.0" software.

Results and Discussion. Physical functioning according to SF-36 was the lowest in the observation group IV
and probably differed in relation to the data of the observation group Il and the comparison group. Analyzing the
general state of health, the values were found to be probably lower for patients who suffered from community-acquired
pneumonia of 39 and 4 categories of severity compared to the data of the observation group Il and the comparison

group.

Conclusion. Thus, it was established low quality of life in patients after pneumonia caused by COVID-109.
Practical value of the work consists in improving diagnostics and therapy, as well as improving the rehabilitation of
patients who suffered from community-acquired pneumonia caused by SARS-CoV-2.

KEY WORDS: pneumonia; COVID-19; SF-36; physical health; mental health.

INTRODUCTION. The impact of a respiratory
infection onaperson’s quality of life as aconsequence
of arespiratory infection is currently a subject of the
study [1]. Recently there were published few
systematic reviews and meta-analyses on infection
consequences and their impact on quality of life
[2—4]. Tarraso et al. point out that many patients
with pneumonia associated with infection SARS-
CoV-2, have developed fibrous changes, shortness
of breath and impaired lung function a year later
after inpatient treatment, therefore, it is needed
further monitoring of patients who have suffered a
severe pneumonia caused by COVID-19 to study
prolonged fibrous lesions progression [5]. Within
6 months after inpatient treatment about a third of
patients with severe pneumonia are observed to
have fibrous changes which are defined as the
presence of parenchymatous screeds, traction
bronchiectasis [6], and 25 % of patients who were
hospitalized for pneumonia COVID-19, had visible
X-ray changes in 1 year after hospital treatment,
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moreover, subpleural changes were the most
frequent residual change (13 %) [7]. Newly
published research by Wu et al. analyzed functional
changes within 1 year for those patients who
suffered from severe COVID-19 pneumonia, except
patients who needed artificial ventilation of lungs
[8]. The researchers report about improvement of
pulmonary functions during remote observation, but
33 % of patients demonstrated violation of the
diffusion capacity of the lungs for monoxide carbon,
while fibrous changes were described less than in
5 % of patients.

Measuring of health-related quality of life is often
used in clinical trials, quality control programs, and
the health care system. In clinical practice, several
methods are available for correct assessment of
quality of life data [9]. Among the various ques-
tionnaires, Short Form 36 Health Survey (SF-36),
which is developed by Medical Outcome Study
(MOS), is used most often in the world to compare
general and specific population groups, to measure
health deficits and treatment effectiveness. The
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long-term outcomes of treatment for patients with
COVID-19 and patients with COVID-19 pneumonia
cause concern [10-12], but the interaction between
COVID-19 and pneumonia including their conse-
guences in 1 year after the diagnosis of COVID-19
have not yet been fully investigated. The study of
risk factors associated with the prognosis will help
doctors to choose even more effective treatment
and develop an algorithm for monitoring such pa-
tients.

MATERIALS AND METHODS. The first stage
of our study was a retrospective non-interventional
cohort study of the medical records of 208 patients
who were hospitalized to Ternopil Regional Clinical
Hospital from mid-January to the end of April 2021.
The patients were diagnosed with non-hospital
pneumonia with a negative smear test for the SARS-
CoV-2 virus.

Inclusion criteria were: probable epidemiological
history of SARS-CoV-2 infection with identification
of SARS-CoV-2 nucleic acid in swabs from the
throat or lower respiratory tract using real-time
polymerase chain reaction no later than 1 month
before admission to the hospital; signs of pneumonia
in high-resolution computed tomography.

According to the severity of pneumonia, the
patients were divided into three groups: group Il —
patients with pneumonia of the 2" category of
severity (n=124), group Il — patients with pneumonia
of the 3 category of severity (n=68), group IV —
patients with pneumonia of the 4™ category of
severity (n=16). The severity of pneumonia was
calculated according to the PORT scale [13]. The
comparison group consisted of patients (n=27) who
were admitted to the pulmonology department of
Ternopil Regional Clinical Hospital in the same
period with a negative result of a smear test for the
SARS-CoV-2 virus (at the time of admission), but
who had a reliable epidemiological history of SARS-
CoV-2 infection with identification of SARS-CoV-2
nucleic acid in swabs from the throat or lower
respiratory tract using PCR method by real-time
reverse transcription no later than 1 month before
admission to inpatient treatment; acute respiratory
symptoms; absence of pneumonia on high-reso-
lution computed tomography.

The second stage of our research was a
telephone survey aimed at assessing the quality of
life of the participants of the first stage of our
research (170 patients who suffered non-hospital
pneumonia caused by SARS-CoV-2 and 20 people
from the comparison group) in 1 year after inpatient
treatment. We recorded that among 208 patients
who suffered from non-hospital pneumonia caused
by SARS-CoV-2, 8 people died (3.85 % of mortality),
including 3 women and 5 men; 4 elderly and

4 middle-aged patients; 3 patients had 2" category
of severity and 5 patients had 3" category of severity
of non-hospital pneumonia.

One of the researchers conducted a telephone
survey of patients’ quality of life in 1 year after the
patients had pneumonia caused by SARS-CoV-2.
The researcher conducting the survey was not
acquainted with the patients and had no involvement
in their care to reduce potential social desirability,
meaning the patients reported a more positive
outcome to please the treating staff.

At the second stage of our study, 8 patients who
died before conducting the telephone survey; 12 pa-
tients whose interview was complicated by re-
hospitalization due to stroke, myocardial infarction
or pulmonary embolism and other complications;
and 18 patients who refused to participate in the
study were excluded. In total, 106 patients with
pneumonia of the 2" category of severity, 52 pa-
tients with pneumonia of the 3" category of severity,
12 patients with pneumonia of the 4™ category of
severity, and 20 patients of the comparison group
were included in the 2™ stage of the study.

A general SF-36 questionnaire was used to
assess the quality of patients’ life. The SF-36
guestionnaire was developed at the Center for the
Study of Medical Outcomes (USA) in 1992 by John
E. Ware and Cathy Donald Sherbourne [14].
Adaptation of SF-36 into the Ukrainian language
was conducted in 1998-2001 according to the
procedure of the international center assessing the
quality of life IQOLA (The International Quality of
Life Assessment, Boston, USA) [15]. The level of
well-being was determined by 8 scales — physical
functioning or activity (PF), the role of physical
problems in limiting life activities (RP), bodily pain
(BP), general health (GH), vitality (VT), social
functioning or activity (SF), the role of emotional
problems in limiting life activities (RE) and mental
health (MH). The eight subdomain scores were
combined into two summaries: the Physical health
Composite Score (PCS) and the Mental health
Composite Score (MCS), with a low MCS or PCS
(<50) indicating poor quality of life [16].

Before starting the study, all documents, in-
cluding the research protocol and data collection
guestionnaires, were reviewed by experts and
approved by the Bioethics Commission of I. Hor-
bachevsky Ternopil National Medical University.
Patients were included in the study only after they
received full information about it and signed a written
consent to participate in the present research. All
the collected information, regarding the state of
patients’ health, is provided with confidentiality in
accordance to the law of Ukraine. Before starting
the research, all the exploratory group signed a
non-disclosure agreement.
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Statistical analysis of data was carried out using
the “STATISTICA 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. The comparison of
relative values, which were presented in the form
of a percentage ratio, was carried out by the
Pearson test. The difference was considered
statistically significant at p<0.05. Correlations were
calculated using the Pearson coefficient. The
analysis of the SF-36 questionnaire was carried out
according to the generally accepted methodology.
The Cronbach's alpha coefficient was used to
calculate the internal consistency of the scales of
the questionnaire.

RESULTS AND DISCUSSION. The analysis
of the received responses due to the SF-36
questionnaire showed a probably lower indicator of
the Physical health Composite Score for patients
with non-hospital pneumonia of the 3 and the 4
categories of severity compared to patients with
non-hospital pneumonia of the 2" category of
severity and the comparison group. Physical
functioning according to SF-36 was the lowest in
the observation group IV and probably differed in
relation to the data of the observation group Il and
the comparison group. The component of the quality
of life — physical functioning, determined by the
physical condition, was characterized by the lowest
value for patients who suffered from non-hospital
pneumonia of 3 and 4" categories of severity in
relation to the data of the observation group Il and
the comparison group. The index of pain intensity

changed similarly, while for patients of the
observation group Il it was probably lower than the
data of the comparison group. Analyzing the general
state of health, the values were found to be probably
lower for patients who suffered from non-hospital
pneumonia of 3 and 4" categories of severity
compared to the data of the observation group I
and the comparison group (Table 1).
Assessment of Physical health Composite
Score for patients with non-hospital pneumonia
demonstrates that this indicator is probably lower
for patients who suffered from non-hospital
pneumonia of 3“ and 4" categories of severity in
relation to the data of the observation group Il and
the comparison group. At the same time, the lowest
level of the Mental health Composite Score was
found for the patients of the observation group IV,
probably also differing from the data of the group
[l. We should note that all of Mental health
Composite Score indicators, namely, vital activity,
social functioning, role functioning caused by
emotional state, were probably lower for patients
with non-hospital pneumonia of 3" and 4" categories
of severity compared to the data of the observation
group Il and the comparison group. At the same
time, in the observation groups Il and |, the indicators
of social functioning and role functioning caused by
the emotional state probably exceeded such data
for patients who suffered from non-hospital
pneumonia of the 4" category of severity (Table 2).
It should be noted that when comparing the age
of patients with non-hospital pneumonia caused by
SARS-CoV-2in 1 year after inpatient treatment with
general indicators of Physical and Mental health
Composite Score based on the results of the

Table 1 — Evaluation of the Physical health Composite Score based on the results of the analysis
of the SF-36 questionnaire for patients with non-hospital pneumonia caused by SARS-CoV-2

in 1 year after inpatient treatment

Indicator group Il group Ill group IV CG p<0.05*
PCS general 42.36+9.00 38.3349.16 35.00+6.54 48.85+7.46 Pu, v
score Piice. ce
Piv-ce
PF general 62.58+26.07 53.71+29.21 40.00+21.29 84.07+19.47 P, ice
score Pice
PH-Z -0.96+1.14 -1.35+1.28 -1.94+0.93 -0.02+0.85 Piv-ce
RP general 63.52+41.93 43.18+40.56 28.13+27.20 78.70£33.76 P, v
score Pice
RH-Z -0.52+1.24 -1.12+1.20 -1.57+0.80 -0.07+£1.00 Pv-ce
BP general 62.66+20.19 51.39+£18.48 45.,12+18.03 74.15+21.94 Puam, v
score Pi-ca,
BP-Z -0.54+0.86 -1.02+0.78 -1.29+0.77 -0.06+0.93 Pii-ce
Piv-ce
GH general 51.68+9.86 42.38+13.86 40.69+9.64 55.89+6.97 P, v
score Pice
GH-Z -0.9940.35 -1.38+0.36 -1.56+0.48 -0.81+0.35 Piv-ce
Note.

1. CG is a comparison group.

2. *is a statistically significant difference.
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Table 2 — Evaluation of the Mental health Composite Score based on the results of the analysis
of the SF-36 questionnaire for patients with non-hospital pneumonia caused by SARS-CoV-2

in 1 year after inpatient treatment

Indicator group Il group Ill group IV CG p<0.05*
MCS general 45,54+5.94 40.77+7.86 35.07+£6.30 46.76+5.59 P, v,
score Puice, v,
Pi-ce
ai general 55.78+10.46 49.39+13.63 41.87+13.15 65.5612.43 [
score Picer nice
VT-Z -0.25+0.50 -0.56+0.65 -0.92+0.63 0.22+0.60 Piv-ce
SF genel’al 66.77+18.65 55.70+£25.13 39.06+£17.00 73.61+£16.75 Pin, v,
score Puce, v,
SF-Z -0.72+£0.75 -1.14+0.94 -1.99+0.76 -0.45+0.75 Piv-ce
RE general 70.22+34.50 51.01+37.08 18.75+£20.97 80.25+28.13 Pirm, v,
score Puce, v,
RE-Z -0.34+£1.04 -0.92+£1.12 -1.89+0.63 -0.03+£0.85 Pi-ce
MC general 59.32+12.28 48.41+15.11 48.50+11.67 64.74+11.42 Pu, v,
score Pirce, v-ce
MH-Z -0.83+£0.55 -1.35+£0.52 -1.4620.65 -0.56£0.63
Note.

1. CG is a comparison group.
2. *is a statistically significant difference.

analysis of the SF-36 questionnaire, a probable
negative association was established, however the
strength of the relationship was more significant
between age and the Physical health Composite
Score (r=-0.59, p<0.001), while the relationship with
the Mental health Composite Score was weak
(r=-0.20, p=0.002).

Covid-19 pandemic is important psychological
and physiological stress for people all over the world
[10]. In previous research it was established that
patients with community-acquired pneumonia
caused by SARS-CoV-2 probably have higher
values of C-reactive protein, procalcitonin, and
ferritin than controls, while the studied indicators
probably increase with increasing pneumonia
severity category [17]. This research for the first
time held a comprehensive analysis of subjective
quality of life of Ukrainian patients who underwent
non-hospital pneumonia caused by SARS-COV-2
in 1 year after inpatient treatment. Chen et al.
showed that quality of life decreases among patients
with Covid-19 after 1 month of observation [18].
Plural linear regressions demonstrated that age is
negatively associated with PF, RP, but positively
associated with VT (p<0.05). Multivariate analysis
showed that the more serious condition of patients
are, the heavierimpact it has on physical, emotional
and mental health of a patient after inpatient
treatment [18]. Other multicenter research has
shown that Covid-19 significantly affects the quality
of life, connected with health, within three months

after inpatient treatment [19]. Some studies have
shown a general average quality of life indicator
from 60.4 [20] to 86.4 [21], where higher SF-36
indicator reflects better health of patients which
undergone prolonged Covid-19. The lowest quality
of life indicator (60.4) was among older patients
(>65 years old), and the highest quality of life
indicator (86.4) was among younger patients (54 %,
18-46 years old) and all the patients without
concomitants diseases. Tarraso et al. [5] argue that
functional recovering after severe pneumonia
caused by COVID-19 is completed within 1 year
after inpatient treatment, however about one third
of patients (39.8 %) has low quality of life indicators.
These conclusions are consistent with our results
and the obtained data from Chinese cohorts [8], as
well as meta-analysis developed by Fabbri [22].
Thus, about one third of patients after pneumonia
caused by COVID-19 have low quality of life.

CONCLUSION. According to the results of the
analysis of the SF-36 questionnaire for patients with
acquired non-hospital pneumonia of the 3 and 4
categories of severity caused by SARS-CoV-2 in
1 year after inpatient treatment, there were estab-
lished lower indicators of physical (role functioning,
determined by physical condition and general
health, intensity of pain, general state of health) and
mental (life activity, social functioning, role functioning
caused by emotional state) health composite score
in relation to patients with pneumonia of the 2™
category of severity and the comparison group.
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T. M. F'omentok, M. |. Mapywak

TEPHOMI/IbCbKWA HALIOHA/IbHA MEAVYHN YHIBEPCUTET IMEHI I. 4. FTOPBAYEBCHKOIO

MO3 YKPAIHW

INOKA3HUKUA AKOCTI ) KUTTHA XBOPUX, AKI ITEPEHEC/IM HEI'OCIIITAJIBHY

ITHEBMOHIIO, CITPUYNHEHY SARS-CoV-2

Pestome
Bcmyn. lNamosioeisi opaaHis duxaHHsi, SiK 20Cmpa, mak i XpOHi4YHa, 3a/1UaembCs1 OOHIEH 3 K/THOHOBUX MPO6/ieM
cyyacHOI MeouyuHU B YkpaiHi ma csimi 3a2a/ioM, Wo MOXHAa MOSICHUMU ii 3Ha4YHO0 MOWUPEHICMI0, He2amusHUM
BIN/IUBOM Ha rpayesdamHicme nayieHmis, SIKICmb Ix XXUMMS, & Mako) eKOHOMIKY CyCrli/ib.cmsa.
Mema docnidxeHHs1 — npoaHasizysamu 3a 00roMO20to onumysa/ibHUka SF-36 cy6’ekmusHul cmaH 300po8’s
nayieHmis, siki nepeHec/iu HezocnimasibHy MHeBMOHIt0, CripuyuHeHy SARS-CoV-2, yepe3 1 pik ric/1s sunucysaHHs

3i cmayioHapy.

Memoodu docnidxeHHs1. [1posedeHO pempocrekmusHe 00C/TiOKeHHs] MeduyHuUx kapm 208 nayieHmis, sSKUX
6y/10 2ocnimanizoBaHo 3 npPuUBOdy HE20CMiMasibHOI MHEeBMOHII 3 He2amuBHUM Pe3y/IbmamoM MasKka Ha Bipyc
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SARS-CoV-2. CmyniHb msXKocmi MHEBMOHII po3paxosysasiu 3a wkasioto PORT. [pyry nopisHsIHHS cmaHosu/Iu
nayieHmu 3 ideHmucbikayjieto ma siocymsicmro Hyk/1eiHosoi kucziomu SARS-CoV-2. [NposedeHo mesie¢hOHHe ornu-
myBaHHS1 0/151 OYIHKU SIKOCMI XXUMMS y4acHUKI8 Nnepwo20 emary Hawo2o 00C/iOXeHHs yepes 1 pik ric/1s sunucy-
BaHHS 3i cmayioHapy. [17151 OYiHKU SKOCMI XUmmsi BUKOPUCMOBYBa/IU 3a2a/1bHuUll ornumysa/ibHUK SF-36. Cmamuc-
muyHy 06po6Ky daHuX rpPoBoou/IU 3a OOMOMO20H0 NPpoepamMHo20 3abesnedyeHHs STATISTICA 7.0.

Pe3ysibmamu Ui 062080peHHS. ®i3uyHa rpaye3oamHicms, 3a ornumysa/ibHUKoM SF-36, 6y1a HaliHUX40t0 8
IV 2pyni criocmepexeHHs1 | Bipo2iOHO BIOpi3Hs/1acs 8i0 daHux Il epyrnu criocmepexeHHss ma pyrnu ropisHSIHHS.
AHanizyrodu 3a2a/ibHUll cmaH 300p0B’Sl XBOPUX, SIKi NepeHec/u He2ocnimasibHy MHEBMOHI0 3—4 kamez20pili msix-
KOCMI, BCMaHoBU/IU, WO MOKA3HUKU BIPO2IOHO HUXYi MOPIBHSIHO 3 0aHumu Il epynu criocmepexeHHs ma 2pynu
OPIBHSIHHS.

BucHoBKU. TakuM YUHOM, BCMAaHOB/1EHO HU3bKY SIKICMb XXUMIMSI XBOPUX Ha MHEBMOHIt, cripuduHeHy COVID-19.
lpakmuyHa YiHHicmb pobomu rosisi2ae 8 yOOCKOHa/IeHHI diaezHOCMUKU | mepanii, @ makox rnokpaweHHi peabisi-
mauyjii nayieHmis, siKi nepeHec/1u He2ocrnimasibHy MHeBMOHII, CripuduHeHy SARS-CoV-2.

KTIOYOBI C/NNOBA: HerocniTasibHa NHeBMOHisi; COVID-19; onutyBanbHUK SF-36; hisnyHe 300poB’s;
ncuxivyHe 340poOB’s.
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