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ABSTRACT

Objective: After three years since the first cases of COVID-19, many people suffer from
post-COVID symptoms, reducing their quality of life. In this study, we aimed to evaluate the
symptoms and prevalence of long COVID and its effect on the quality of life and also the
effect of SARS-CoV-2 vaccine on the quality of life.

Materials and Methods: Patients with COVID-19 between April 01, 2020, and December 31,
2021, were evaluated with a survey at least three and at most 12 months (mean 7.43+3.3
months) after diagnosis. Patients answered the questions face-to-face or via telephone in-
terview. The survey included questionnaires on demographic features, current complaints,
and complaints that persisted or developed after recovery, Short Form 36 Health Survey
(SF-36), and European Quality of Life 5 Dimensions 3 Level Version (EQ-5D-3L) Scale.

Results: The study was conducted with 521 participants, 81% complaining of post-COVID
symptoms. The most common symptoms were fatigue and shortness of breath. Long
COVID was found to significantly reduce the quality of life in both sub-dimensions of the
scale. Compared to SF-36 Turkish population norms, all participants showed a significant
decrease in quality of life subscales. Vaccination against severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) was found to improve quality of life and reduce long-term
COVID-19 symptoms.

Conclusion: COVID-19 has significantly affected quality of life. Post-illness follow-up of
people with COVID-19 is important to provide patients with medical, physical, and psycho-
social rehabilitation support. SARS-COV-2 vaccine reduces the negative effects of COVID-19
on quality of life. For this reason, the community should be made aware of vaccination, and
COVID-19 vaccination rates should be increased in the community.
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INTRODUCTION

OVID-19, caused by severe acute respirato-

ry syndrome coronavirus-2 (SARS-CoV-2), is

a zoonotic infection that emerged in Wuhan
province of China in December 2019. SARS-COV-2 is
a Betacoronavirus that is classified in Riboviria realm,
Nidovirales order, and Coronaviridae family (1). Al-
though the fatality rate of SARS-CoV-2 (2.6%) is low-
er than SARS-CoV (11%) and MERS-CoV (35-50%),
it was much more severe worldwide because of its
high transmission rate, and millions of people have
died due to COVID-19 (2). According to the World
Health Organization (WHO), as of September 6, 2023,
there have been 770,437,327 confirmed cases and
6,956,900 deaths due to COVID-19 worldwide. As of
September 4, 2023 a total of 16,023 new COVID-19
cases have been reported in the last seven days (3).

Clinically, it can be asymptomatic or have a broad
spectrum of clinical manifestations ranging from
simple upper respiratory tract infection to pneu-
monia, acute respiratory distress syndrome (ARDS),
multiple organ failure, shock, and death (4). In peo-
ple who have recovered from the disease, the symp-
toms and clinical signs that occur with the effect of
the disease can persist for a long time and adverse-
ly affect the quality of life of the person. The term
‘long COVID’ or ‘post-COVID-19 syndrome’ emerges
when these symptoms, common among some peo-
ple following acute SARS-CoV-2 infection, are eval-
uated. Long COVID describes the persistence and
emergence of a heterogeneous group of symptoms
at least 12 weeks after acute infection (5). Although
there is no precise definition of long COVID, the
most common symptoms reported are fatigue and
dyspnea that persist for months after having acute
COVID-19. Other persistent symptoms include cog-
nitive and mental disorders, chest pain, arthralgia,
palpitations, myalgia, anosmia, dysgeusia, cough,
headache, and gastrointestinal and heart prob-
lems (6). Long COVID-related data revealed that
rehabilitation support is needed for symptom-ad-
justed physical activity and personalized exercise
programs. Therefore, appropriate and personalized
exercise programs seem promising and effective
therapy to alleviate post-COVID symptoms, accel-
erate the recovery process, and help them improve
their autonomy, functionality, and quality of life

Yalcin-Colak N et al.

(7). In our study, we aimed to evaluate the long-
term symptoms of COVID-19 and the impact of
these symptoms on the individual’s quality of life.
We also aimed to show the effect of the SARS-CoV-2
vaccine on these symptoms and quality of life.

MATERIALS AND METHODS

Our descriptive and cross-sectional study included
all patients who applied to Bozok University Re-
search and Practice Hospital Department of Infec-
tious Diseases and Clinical Microbiology between
April 2020 and December 2021. Of 625 patients, 45
died during the follow-up period, 49 could not be
reached, and ten refused to participate in the study.
As a result, the study was conducted with 521 pa-
tients. Patients were evaluated at least three and at
most 12 (mean=7.43+3.33) months after diagnosis.

The survey, consisting of 60 questions, was conduct-
ed face-to-face and over the telephone. The first part
contained 18 questions about the sociodemograph-
ic features and COVID-19 symptoms of the partic-
ipants. When defining post-COVID symptoms, pa-
tients were asked about symptoms that did not ex-
ist before but developed and persisted or worsened
after COVID-19. In the second part, there was the
medical outcomes study (MOS) 36-Item Short-Form
Health Survey (SF-36) and European Quality of Life 5
Dimensions 3 Level Version (EQ-5D-3L) Scale to de-
termine the quality of life of the participants. The
researchers read the questions and options to the
illiterate participants and collected their answers.
Descriptive analyses were performed to provide in-
formation about the general characteristics of the
study groups. Data on continuous variables were
presented as mean+standard deviation, and data on

HIGHLIGHTS

e COVID-19 and post-COVID symptoms have sig-
nificantly affected the quality of life.

e The SARS-COV-2 vaccine reduces the long-term
effects of COVID-19 and positively affects quality
of life.

e The SARS-COV-2 vaccination rate should be in-
creased in the community.
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Table 1. Descriptive characteristics of participants.
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Table 2. The SF-36 and EQ-5D-3L subscale scores.

Descriptive characteristics n (%)
Age (years)
18-44 314 (60.3)
45-64 128 (24.6)
65 and over 79 (15.1)
Gender (female) 283 (54.3)
Education level
llliterate 16 (3.1)
Primary 165 (31.7)
High school 113 (21.7)
University 227 (43.5)
Actively working 324 (62.2)
Profession
Doctor 36 (11.1)
Nurse 88 (27.2)
Allied health personnel 63 (19.4)
Teacher 20 (6.2)
Private sector 78 (24.1)
Actively worker 324 (62.2)
Hospitalization 192 (36.9)
In ward 175 (91.1)
In intensive care unit 17 (8.9)
Chronic disease 202 (38.8)
Smoking 87 (16.7)
COVID-19 vaccination 70 (13.4)

categorical variables were presented as n (%). Anal-
ysis of variance (ANOVA) were used to compare the
groups. The statistical analyses were performed us-
ing the Statistical Package for Social Sciences (SPSS)
15.0 (IBM Corp., Armonk, NY, USA). The statistical
significance level was accepted as p<0.05. Informed
consent was obtained from all participants.

The study was approved by the Institutional Ethics
Committee of Bozok University with the number
2017-KAEK-189_2021.05.26_08. All procedures were
performed in accordance with the ethical stan-
dards of the Declaration of Helsinki.

Quality of life subscales Mean+SD (l\ll\llilsfjl\i::x)
General health 50.34+22.16 49.68 (0-100)
Bodily pain 69.48+26.24 69.59 (1-100)
Social functioning 62.21+30.14 64.61 (0-100)
Mental health 54.19£19.25 53.41 (4-100)
Energy, vitality 45.71+£22.70 44.09 (0-100)
Emotional role limitations 52.59+43.92 57.89 (0-100)
Physical role limitations 54.03+42.66 50.51 (0-100)
Physical functioning 68.26+29.41 76.94 (0-100)
EQ-5D-3L VAS 69.56+19.04 72.14 (4-100)
EQ-5D-3L index 0.76+0.19 0.8 (0.01-1)

The MOS 36-Item Short-Form Health Survey
(SF-36)

Ware and Sherbourne developed it to assess the
quality of life of individuals (8). Its Turkish validi-
ty and reliability study was performed by Kogyigit
et al. in 1999 (9). The scale consists of a total of 36
questions and eight sub-dimensions, including gen-
eral health (GH), bodily pain (BP), social functioning
(SF), mental health (MH), energy-vitality (VT), emo-
tional role limitations (RE), physical role limitations
(RF) and physical functioning (PF). Each sub-dimen-
sion has a score between 0 and 100, and the higher
the score, the higher the quality of life level.

European Quality of Life 5 Dimensions 3 Level
Version (EQ-5D-3L) Scale

The scale was developed by the European Quality of
Life Research Group (EuroQol) in 1987 and consists
of five three-choice items, including mobility, self-
care, usual activities, pain/discomfort, and anxiety/
depression. In addition, there is a visual analog
scale with a score between 0 and 100 based on the
individuals’ self-assessment of their current health
status. According to the answer item selected in the
five-question section, the index score is obtained by
subtracting the total obtained by multiplying by a
certain coefficient from 1. As the index score ap-
proaches 1 or the visual analog scale approaches
100, quality of life increases.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Table 3. Comparison of quality of life subscale scores according to the presence of post-COVID symptoms.

Presence of post-COVID symptoms Y'\ense(ann=i4$2§ ) :lnoeg:zgsgD) p

General health 47.19+21.46 63.78+20.07 <0.001
Bodily pain 65.86+26.03 84.89+21.12 <0.001
Social functioning 59.26+29.59 74.74+29.34 <0.001
Mental health 51.96+18.97 63.67+£17.54 <0.001
Energy, vitality 43.00£22.53 57.22+19.66 <0.001
Emotional role limitations 47.86+43.21 72.72+41.33 <0.001
Physical role limitations 48.46+42.28 77.77+35.69 <0.001
Physical functioning 63.85+£29.74 87.24+18.46 <0.001
EQ-5D-3L VAS 67.44+19.33 78.58+14.75 <0.001
EQ-5D-3L index 0.74+0.19 0.88+0.13 <0.001

Table 4. Comparison of quality of life scales according to hospitalization status.

Quality of life subscales Hospitiﬂlizgaizg I§n=1 92) No hosp:\tllaggz:;igg (n=329) p

General health 40.54+20.02 56.06+21.36 <0.001
Bodily pain 63.02+27.18 73.25+24.95 <0.001
Social functioning 52.86+32.43 67.68+27.31 <0.001
Mental health 48.35+17.30 57.59+19.53 <0.001
Energy, vitality 36.51+19.56 51.07+22.70 <0.001
Emotional role limitations 37.15+42.70 61.60+42.14 <0.001
Physical role limitations 33.59+39.93 65.95+39.62 <0.001
Physical functioning 53.25+29.96 77.01£25.31 <0.001
EQ-5D-3L VAS 60.88+20.39 74.62+16.21 <0.001
EQ-5D-3L index 0.69+0.20 0.81+0.17 <0.001

RESULTS

A total of 521 (54.3% female, 45.7 % male) patients
were included in the study. The mean age of the
study group was 43.45+16.91 (18-89) years, and
60.3% were in the 18-44 age group; 38.8% had co-
morbidities. Of the participants, 13.4% stated that
they had received at least one SARS-CoV-2 vaccine,
while 86.6% stated that they had not received any
COVID-19 vaccine. Only three participants reported
having a second COVID-19 course during the study.
Demographic characteristics and SARS-CoV-2 vac-
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cination status of the patients are summarized in
Table 1. The chronic diseases of the participants are
shown in Figure 1.

Only 19% of participants did not report any post-
COVID symptoms, while the prevalence of partici-
pants reporting at least one post-COVID symptom
was 81%. The three most commonly reported post-
COVID symptoms in our study were weakness-fa-
tigue (55.3%), dyspnea (25%) and sleep disorders
(20.9%). Other complaints experienced by the par-
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Table 5. Comparison of quality of life scales according to place of hospitalization due to COVID-19.

Hospitalization in ward unit Hospitalization in ICU
Quality of life subscales (n=175) (n=13) p
MeanxSD Mean£SD
General health 42.36+20.08 25.38+£18.87 0.004
Bodily pain 63.74+26.98 49.23+32.07 0.066
Social functioning 54.14+32.61 42.3£29.99 0.206
Mental health 49.21£17.01 38.15+17.09 0.025
Energy, vitality 37.51£19.44 23.07£19.52 0.011
Emotional role limitations 38.85+43.04 17.94£32.24 0.044
Physical role limitations 36.57+40.53 0+0 <0.001
Physical functioning 56.66+28.94 18.46+21.54 <0.001
EQ-5D-3L VAS 61.93+£20.43 47.54+16.82 0.014
EQ-5D-3L index 0.7+0.18 0.44+0.25 <0.001
Table 6. Comparison of SF-36 and EQ5D-3L subscale scores according to COVID-19 vaccination status.

Quality of life subscales Vacc'\i::;:ﬁis(gﬂo) Unvaclc\:/ilr;aa;eidsg=451) p
General health perception 54.92+22.33 49.63+22.08 0.063
Bodily pain 71.67£22.4 69.14+26.79 0.393
Social functioning 66.6+27.64 61.52+30.48 0.19
Mental health 57.37+17.8 53.7£19.43 0.138
Energy, vitality 51+20.98 44.88+22.86 0.036
Emotional role limitations 64.76+40.87 50.7+44.12 0.009
Physical role limitations 67.86+37.13 51.88+43.09 0.001
Physical functioning 76.14+25.94 67.04+29.75 0.009
EQ-5D-3L VAS 73.9+15.71 68.88+19.44 0.018
EQ-5D-3L index 0.81+0.16 0.76+0.19 0.01

ticipants in the post-COVID-19 period were found as
cough (14.2%), distraction (12.5%), chest pain (11.1%),
anosmia (10.4%), hair loss (9.4%), loss of taste (9%),
depression (8.6%) and others (13.6%). Compared to
pre-infection, 43.3 % of participants reported that
their health status was worse than before, as shown
in Figure 2. SF-36 and EQ-5D-3L subscale scores of
the participants were found as shown in Table 2.

As shown in Table 3, those with post-COVID symp-
toms scored significantly lower on all subscales

than those without symptoms. Compared to wom-
en, men scored higher on both scales. The differ-
ence between men and women was statistically sig-
nificant on all SF-36 and EQ-5D-3L sub-dimensions
except the mental health sub-dimension of the SF-
36. According to age groups, the 18-44 age group had
the highest, and the 65 years and older group had
the lowest scores. We also compared participants
according to their hospitalization status due to
COVID-19 and found that hospitalized participants
had significantly lower scores on all subscales than

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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Figure 1. Participants’ chronic diseases.
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Figure 2. The participants’ health status compared to the pre-infection period.

non-hospitalized participants. Participants hospi-
talized in the ward had higher scores than those in
the intensive care unit (ICU). Except for BP and SF,
this difference was statistically significant in EQ-D-
3L and SF-36 subscales. The quality of life scores of
the participants according to their hospitalization
status due to COVID-19 and the place of hospital-
ization are shown in Table 4 and Table 5.

Compared to COVID-19 vaccination status, it was
observed that vaccinated participants had higher
scores on both scales, as shown in Table 6. How-

Yalgin-Colak N et al.

ever, there was a statistically significant difference
between the groups in VT, RE, RF, and PF subscales,
while the difference in GH, BP, SF, and MH subscales
was not statistically significant. The difference be-
tween vaccinated and unvaccinated groups was
statistically significant in all EQ-5D-3L scales.

When we compared the quality of life scores ac-
cording to active working status, the actively work-
ing group had the highest score in all sub-dimen-
sions in a statistically significant manner.

DISCUSSION

Since the beginning of the pandemic, the effects of
pandemic conditions, quarantine measures, and
therefore limited physical activity on society and
individuals, and their reflection on the quality of
life have frequently been investigated. Although
there are many studies on the quality of life during
the COVID-19 period and post-COVID symptoms in
our country, there are limited studies on to what
extent and in which sub-dimension the quality of
life of people with the disease is predominantly
affected. Only 99 (19%) did not report any ongo-
ing or newly emerging symptoms after COVID-19,
while 422 patients (81%) reported suffering from
at least one of these symptoms in our study. WHO
estimates that approximately 10-20% of COVID-19
patients have persistent symptoms after acute
infection (10). This rate is 5-32% according to the
CDC (Centers for Disease Control and Prevention)
and 22-40% according to the ESCMID (European
Society of Clinical Microbiology and Infectious Dis-
eases) (11, 12). The high prevalence of long COVID
in our study may be related to the relatively low
patient population compared to WHO, CDC, and
ESCMID data, which were obtained by analyzing
millions of patient data and many publications. In
addition, most of the individuals who participat-
ed in our study got the disease when any SARS-
CoV-2 vaccine was not administered in Tirkiye.
This may be associated with the low number of
people vaccinated against COVID-19 and the high
prevalence of long-term COVID-19 in our study. In
a study, the prevalence of persistent symptoms
was 75.9%, but the vaccination status of patients
was unknown (13). In a study conducted by Taboa-
da et al. in Spain during the pre-vaccine period, 71

217



patients hospitalized in ICU due to COVID-19 were
examined six months later in terms of quality of
life and persistent symptoms, and the prevalence
of persistent symptoms was reported as 84% (14).
In a systematic review of 45 studies including 9751
participants who had COVID-19 between January
1, 2020, and March 11, 2021, the median rate of in-
dividuals reporting at least one persistent symp-
tom was 73% (15). A study by Durmaz and Yilmaz
reported that 37.3% of vaccinated individuals and
61.7% of non-vaccinated individuals had prolonged
symptoms (16). As in many studies, the most com-
mon long COVID symptom in our study was weak-
ness-fatigue, with a rate of 55.3%. The other three
most common symptoms that the participants
complained of after COVID-19 were dyspnea (25%),
sleep-wake disorders (20.9%) and cough (14.2%). In
our study, symptoms such as memory disorders,
headache, menstrual irregularities, and perspira-
tion were among the other symptoms, constituting
13.6% of the long COVID symptoms. Desgranges et
al. evaluated patients five months after COVID-19
and found that fatigue was followed by taste and
smell disturbance (22%), dyspnea (16%), headache
(12%), memory impairment (11%), hair loss and
sleep disturbance (10%) (17). Despite varying rates,
the persistence of COVID-19 symptoms remains
stable across multiple studies, demonstrating the
need for long-term follow-up of patients recover-
ing from COVID-19 infection.

Compared to the pre-COVID-19 period, 43.4% of
participants reported that it was worse, and 4.4%
reported that it was better. In a study by Liska et
al. on patients with prolonged COVID symptoms,
it was found that 38.2% of patients were in worse
condition and 48.8% were much worse condition
compared to the pre-infection period, while 8.5% of
patients were in the same condition and 4.5% were
better condition (18). In this study, the percentage
of patients reporting worse compared to the pre-
COVID-19 period was higher than in our study (87%
vs. 43.4%). The differences may be because only pa-
tients with long COVID symptoms were evaluated
in the study, and the majority of patients (83.7%)
were women. However, it is questionable whether
these rates can explain the high difference, and it
would be healthier to make an evaluation consider-
ing the time elapsed after COVID-19, the presence
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of long-term COVID-19 symptoms, age, and gender
distribution.

In an article investigating the SF-36 norm values
of the Turkish population, it was found as fol-
lows: PF=83.8+20.0, RP=86.3+24.9, BP=82.9+18.9,
GH=71.6+16.1, VT=64.5+12.9, SF=91.0+12.9,
RE=90.1+19.4, MH=71.0+11.0. When compared with
these data, it was observed that the quality of life of
our participants was quite low in all SF-36 sub-di-
mensions. While the highest difference is in RE
(90.1£19.4 - 52.5+43.9), RP (86.3+24.9 - 54.03+42.22)
and SF (91.0+12.9 - 62.21+30.14) sub-dimensions,
the lowest difference is between BP (82.9+18.9 -
69.48+26.24) and PF (83.8+20.0 - 68.26+29.41) (19).
As in norm values, we found that female sex and
advanced age negatively affected quality of life.
The difference between VT scores was not signif-
icant in norm values, whereas it was statistically
significant in our study. This may be due to the fact
that female sex is a risk factor for long COVID and
the negative effect of long COVID on VT. It may also
mean that vitality is more affected in women with
COVID-19 compared to men. Qu et al. compared
COVID-19 survivors with norm values and reported
that quality of life decreased in COVID survivors,
but advanced age did not cause a significant de-
crease in quality of life except for PF and GH. In this
study, MH was higher in females, whereas in our
study, it was higher in males but not statistically
significant (20).

In our study, the EQ-5D-3L scores of the individu-
als were in parallel with the SF-36 in terms of be-
ing lower in older age and female gender. Todt et al.
evaluated patients before hospitalization and three
months after discharge to assess the quality of life
of patients hospitalized for COVID-19 and reported
a general decrease in the EQ-5D-3L index at three
months (21). In a study using the EQ-5D-5L, it was
reported that there was no difference between ICU
and ward patients, whereas, in our study, the quality
of life of hospitalized patients was significantly low-
er compared to non-hospitalized patients and ICU
patients compared to ward patients (22). Taboada et
al. evaluated patients six months after ICU admis-
sion and reported the EQ-5D index=0.7054+0.2514,
EQ-VAS=66.36+18.26 (14). These rates were low-
er than the scores of our participants who were

m This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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evaluated six months after the disease (EQ-5D-3L
index=0.79+0.21, EQ-VAS=71.66+17.49). This data
supports the negative impact of ICU hospitaliza-
tion on quality of life (of our participants, 63% were
outpatients, 36% were inpatients, and only 6% of
patients were followed up in ICU). Participants who
were hospitalized during acute COVID-19 had low-
er scores than non-hospitalized participants on all
subscales. The highest difference was seen in the
RP and RE sub-dimensions, and it was thought that
this might occur as a result of the conditions that
occur in the hospital (such as limited physical ac-
tivity, negative effects of the hospital atmosphere
on the patient’s psychological health, drug side ef-
fects). Similarly, when patients hospitalized in the
ward and ICU were compared, it was found that
hospitalization in the ICU significantly reduced
quality of life except for BP and SF. The effects of
hospitalization on quality of life are shown in Table
4, and the effects of ward or intensive care hospi-
talization are shown in Table 5. Severe respiratory
distress, impaired motor movements due to muscle
atrophy, and secondary infection may cause this
condition, which is more common in patients hos-
pitalized in the ICU. Neuronal damage may be the
cause of the low BP score.

Those who received the COVID-19 vaccine were
found to have higher scores than those who did not.
However, a statistically significant difference was
found between VT, RE, RF, and PF subscales, while
the difference between GH, BP, SF, and MH sub-
scales was not found to be significant. The impact
of SARS-CoV-2 vaccine on quality of life is shown
in Table 6. Our study is important because it shows
the impact of the vaccine on the quality of life in
people who have had COVID-19.

One of the main limitations of our study is that
participants’ quality of life scores before COVID-19
are not known. For more meaningful data, it seems
more appropriate to compare the quality of life of
patients at the time of initial presentation and at
the end of the study period. In order to minimize
this aspect, the quality of life scores calculated in
our article was compared with the quality of life
norm values of the Turkish population. When the
article on norm values was evaluated, it was seen
that the sample was selected in accordance with
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the general population, without discriminating be-
tween sick/healthy, hospitalized/non-hospitalized,
male/female, and presented as SF-36 quality of life
norm values of the Turkish population. In addition,
during the face-to-face and telephone interviews
with our patients, it was emphasized that they
should answer the questions by comparing them
with the pre-COVID-19 period. Another limitation
of our study is the low number of vaccinated pa-
tients. In this period, when vaccination rates are in-
creasing, new studies can be conducted with more
participants.

The COVID-19 pandemic has had destructive ef-
fects all over the world, causing millions of peo-
ple to fall ill and lose their lives. As a result of our
study, the following are the things that can be done
to alleviate symptoms, accelerate the healing pro-
cess, and improve the quality of life after COVID-19:

e Physical activity and personalized exer-
cise programs adjusted according to symptoms
should be developed, and patients should be in-
cluded in appropriate rehabilitation programs.

e A separate unit should be established
to evaluate patients for complications after
COVID-19, and physicians from all branches
should be assigned to this unit.

e Hospital and intensive care unit stays of
patients hospitalized due to COVID-19 should
be kept as short as possible.

e Patients should be encouraged to return to
active working life as early as possible.

e In order to minimize the long-term com-
plications of COVID-19 on individuals and im-
prove the quality of life, public information
campaigns on the importance of vaccination
should be organized effective vaccination pol-
icies should be developed.
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