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ABSTRACT

Objective: To determine the change in the quality of life (QoL) of
patients who applied to a tertiary outpatient clinic according to their
COVID-19 status.

Methods: This cross-sectional study comprised 1370 participants.
Short form-12 (SF-12), which includes Physical Component
Summary (PCS) and Mental Component Summary (MCS) domains,
was used to evaluate the QoL. Different linear regression models
created using PCS-12 and MCS-12 were dependent variables.
Results: A total of 19.2% of participants had acute COVID-19,
and 8.4% had long COVID-19. The most common sypmtoms were
fatigue (72.6%), headache (42.5%), and joint pain (39.8%) in patients
with long COVID-19. The model including all participants showed
that long COVID-19 reduced the QoL in multivariate analysis for
both MCS and PCS, while acute COVID-19 had no significant
effect on the QoL comparing with those without COVID-19.
Model that included participants with COVID-19 showed that long
COVID-19 negatively affected the QoL in the multivariate model
for PCS-12 and MCS-12. Variables that were significant in the
multivariate model for those who had long COVID-19 were having
a chronic disease and presence of ongoing symptoms. Females were
disadvantaged for PCS-12 and MCS-12 in the multivariate models
including all participants, and models including participants who
have had COVID-19. Low educational group were disadvantaged
for PCS-12 in the multivariate model including all participants.
This group were also disadvantaged for PCS-12 and MCS-12 in the
multivariate models including participants who had COVID-19.
Conclusions: In studies, acute COVID-19 and long COVID-19
should be treated as separate categories. The effects of long
COVID-19 should be considered when providing and planning
health services. The effect of gender, and education, on QoL shows
that health inequalities continue to be effective during the pandemic

period.
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1. Introduction

The COVID-19 infection may induce liver, cardiac, and kidney
injury, as well as other secondary infections and inflammatory
responses. Moreover, microthrombi of the lungs, extremities,
brain, and heart can be observed in patients with COVID-19[1]. The
increased number of organs and systems affected by COVID-19
reveals the importance of its effects on the quality of life (QoL).

Studies have shown the important negative effects of COVID-19
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on the QoL[2.3].

According to The National Institute for Health and Care
Excellence (NICE) in the UK, “long COVID-19” corresponds to
the presence of signs and symptoms that continue or develop after
an acute COVID-19 that is persisting for over 4 weeks. Therefore,
it includes both ongoing symptomatic COVID-19 (from 4 to 12
weeks) and post-COVID-19 syndrome (12 weeks or more)[4].
Studies indicate that 10%-35% of those who have had COVID-19
experience long COVID-19[5-7]. It is known that long COVID-19
affects the patients’ ability to return to their normal activities, and
it was stated that a multidisciplinary approach is needed for its
management[6]. Therefore, it is required to consider the effects
of long COVID-19 on the QoL while investigating the effects of
COVID-19 on the QoL.

Population-based studies regarding QoL have evaluated the
effect of pandemic conditions and mobilization restrictions on the
QoL8-10]. Studies on the QoL in patients with COVID-19 mostly
included patients followed up after discharge[11,12]. Moreover,
QoL studies that consider acute COVID-19 and long COVID-19
groups as separate categories are less common, and current
studies have compared these two categories without a control
group[13.14]. Meanwhile, studies involving control and case groups
have evaluated the effect without separating acute COVID-19 and
long COVID-19 cases[15.16]. The relationship between QoL and
COVID-19 can be more clearly demonstrated with study designs
that include those who do not have COVID-19, those with acute
COVID-19 and with long COVID-19 as separate categories.

Turkey is among the top ten countries in the world in terms of the
total number of COVID-19 cases|17]. Considering the statistics of
the pre-pandemic period, it is seen that for 2019, per capita visits
to a physician (9.8) is well above the Organisation for Economic
Co-operation and Development (OECD) average (6.6)[18]. The high
number of cases and high demand for healthcare services make it
important for Turkey to know the prevalence, clinical presentations,
and QoL of long COVID-19 to enable the planning of healthcare
services during and after the pandemic.

This study aimed to determine the change in the QoL of patients
who applied to a university hospital outpatient clinic according to
their disease histories based on the following categories: patients

without COVID-19, those who have had acute COVID-19, and
those who have had long COVID-19.

2. Subjects and methods

2.1. Study design and sampling

This is a cross-sectional study conducted on individuals over the
age of 18 who applied to Gazi University Hospital. This hospital is
a tertiary healthcare institution located in Ankara, the capital city

of Turkey.
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Sample size (n=1370)

Participants of the study
(n=1348)

N

Participants without COVID-19
(n=976)

Participants who have had
COVID-19 (n=372)

Participants who have had
acute COVID-19 (n=259)

Participants who have had long
COVID-19 (n=113)

Figure 1. Flow diagram of the study.

Eighty thousand participants, which is approximately the total
number of outpatient clinic applications per month, was accepted
as the “population of study”. Expected prevalence was accepted
as 50% due to the unknown frequency, margin of error as 3%, and
design effect as 1. Therefore, the sample size was calculated as
1054. In the study, no substitute population was used for people
who would be excluded from the research after the interview.
Instead, it was aimed to attain 1370 participants by increasing the

sample size by 30%.

2.2. Implementation

Data collection was carried out through face-to-face interviews
in October 2021. Participants were informed about the study,
and informed consent was verbally obtained from 1348 (94.9%)

participants who were finally enrolled in this study (Figure 1).

2.3. Instrument

Short Form-12 (SF-12) was used to determine the QoL. The SF-
12 is a scale developed as a shorter version of the Short Form-
36 (SF-36) commonly used to measure QoL. SF-12 includes two
summary measures including Physical Component Summary (PCS)
and Mental Component Summary (MCS)[19]. The Turkish validity
and reliability study of the scale was conducted. Cronbach alpha
values have been found as 0.73 and 0.72 for PCS-2 and MCS-12
respectively. It was found that physical and mental components
of the Turkish version of SF-12 were strongly correlated with the
components of the SF-36[20]. PCS-12 and MCS-12 scores were
calculated by algorithms prepared by the authors who developed

the original scale[21].
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Table 1. Participant characteristics and history of COVID-19.

Variables n (%)
Gender (N=1348)
Female 731 (54.2)
Male 617 (45.8)
Educational level (N=1348)
Low level 374 (27.7)
High level 974 (72.3)
Income level (N=1319)
Low level 1093 (82.9)
High level 226 (17.1)
Have a social security (N=1348)
No 77 (5.7)
Yes 1271 (94.3)
Have chronic disease (N=1348)
No 679 (50.4)
Yes 669 (49.6)
COVID-19 status (N=1348)
Participants without COVID-19 976 (72.4)
Participants who have had acute COVID-19 259 (19.2)
Participants who have had long COVID-19 113 (8.4)
Presence of history of long COVID-19 in patients
with COVID-19 (N=372)
Acute COVID-19 259 (69.6)
Long COVID-19 113 (30.4)
Presence of a history of hospitalization regarding
COVID-19 (N=372)
No 330 (88.7)
Yes 42 (11.3)
Presence of ongoing symptoms in patients with
long COVID-19 (N=113)
No 44 (38.9)
Yes 69 (61.1)
Presence of outpatient admission regarding long
COVID-19 (N=113)
No 46 (40.7)
Yes 67 (59.3)

“Only 1319 participants answered the question about their income level.

» G

For education, “low level” includes “no formal education”, “primary
school”, “secondary school”, and “high level” includes, “high school”,
“university”; For income, “low level” includes “income is equal to or less

than expenses”, and, “high level” includes income is more than expenses.
2.4. Variables and statistical analysis

Long COVID-19 was defined by the presence of ongoing
or newly emerging complaints 4 weeks after the onset of the
disease[4]. Therefore, acute COVID-19 implies people who have had
a COVID-19 disease that lasted for a month at most. We created a
checklist using symptoms identified in a systematic review for long
COVID-19)22].

Kruskal Wallis test was used for compare QoL scores of different
COVID-19 status that are without COVID-19, participants who
have had acute COVID-19, and participants who have had long
COVID-19. For pairwise comparisons in the posi—hoc analysis,

Mann whitney U test with Bonferroni correction was used.

Effects of acute COVID-19/long COVID-19 on the quality of life

P-value<0.017 was considered statistically significant for Mann
whitney U test with Bonferroni correction.

We created different linear regression models for all applicants
included in this study, those who have had COVID-19, and those
who have had long COVID-19. The dependent variables of all
linear regression models were the PCS-12 and MCS-12 scores.
Age, gender, educational level, having social security, and having a
chronic disease were common independent factors for all models.
The categories of the variables included in the linear regression
model were used as shown in Table 1.

For using linear regression model, we have categorized answers

related educational level and income level. For education,

LLIT3

“low level” includes, “no formal education”, “primary school”,
“secondary school”, and “high level” includes, “high school”,
“university”. For income, “low level” includes, “income is much

LIS

mcome

LTS

less than expenses”, “income is little less than expenses”,
is equal to expenses” and, “high level” includes, “income is little
more expenses”, “income is much more expenses”.

The first model including all applicants including those without
COVID-19. This model additionally included the COVID-19 status
as an independent factor. We defined two dummy variables for
this regression model, by considering people without COVID-19
as the reference group. For one of the dummy variables, patients
with acute COVID-19 we coded as 1, the others as 0. For another
one of the dummy variables, patients with long COVID-19 we
coded as 1, the others as 0. We aimed to evaluate acute COVID-19
and long COVID-19 forms as two different categories by using
dummy variables in the model that includes all participants in the
study. The second model created for participants who have had
COVID-19 (acute COVID-19 or long COVID-19) included the
long COVID-19 status and history of hospitalization, in addition
to the common independent variables. In this model, we aimed to
evaluate effect of long COVID-19, identifying those with acute
COVID-19 as the reference group. The third model created for
participants who have had long COVID-19 included the number
of symptoms regarding long COVID-19, presence of outpatient
admission regarding long COVID-19, presence of ongoing
symptoms, and history of hospitalization, in addition to the
common independent variables.

Bivariate and multivariate models were created for PCS-12 and
MCS-12. Variables that were statistically significant in the bivariate
model were used in the multivariate model. While creating the
regression models, “backward” was used as the “variable selection
method.” We have used variables included by last step of the this
selection method in the multivariate model when we created tables
including regression analysis.

Type 1 error level was set at 0.05. Statistical analyses were

performed using IBM SPSS Statistics for Windows version 23.0.
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2.5. Ethical considerations

To conduct this study, approval was obtained from Gazi
University Ethics Committee with research code number 2022—

268.

3. Results

In total, 1348 participants were enrolled, and 19.2% (259/1348)
of these participants had acute COVID-19, and 8.4% (113/1348)
had long COVID-19. In addition, 11.3% (42/372) of the patients
with COVID-19 had a history of hospitalization. A total of 30.4%
(113/372) of people with a history of COVID-19 have had long-
COVID-19 (Table 1). Most common sypmtoms of long COVID-19
were fatigue (72.6%), headache (42.5%), joint pain (39.8%),
anosmia (38.1%), and general pain (37.2%) (Table 2).

Because of scores of PCS-12 and MCS-12 does not follow normal
distribution, we have shown median values of QoL scores according
to COVID-19 status in the Table 3. There were statistical differences
between the three types of COVID-19 statuses regarding PCS-
12 (P=0.001) and MCS-12 scores (P=0.029). According to posi—
hoc analysis, there were no statistical differences between the
participants who have had acute COVID-19 and participants without
COVID-19 for PCS-12 (P=0.274) and MCS-12 scores (P=0.196).
There was statistical difference between the participants without
COVID-19 and participants who have had long COVID-19, for PCS-
12 score (P=0.001), but there was no statistical difference for MCS-
12 score (P=0.037). There were statistical differences between the
participants who have had acute COVID-19 and participants who
have had long COVID-19 for PCS-12 (P<0.001) and MCS-12 scores
(P=0.0006).

Table 4 shows the linear regression model of SF-12 for all
participant of this study. In the bivariate regression analysis of
PCS-12, the effects of all variables on the model were found to be
statistically significant. In the multivariate model for PCS-12, the
score was higher in male (standardized 3 : 0.145), further educational
levels (standardized 8 : 0.234). In contrast, the score was lower in the
advanced ages (standardized 3 : -0.273), those with chronic disease
(standardized : -0.172), those haven’t got social security(standardized
:-0.056), and those had with long COVID-19 (standardized {3 :
-0.054). In the bivariate regression analysis of MCS-12, the effects
of age, gender, having a social security, and having long COVID-19
were found to be statistically significant. In the multivariate model
for MCS-12, the score was higher in the advanced ages (standardized
:0.126), male (standardized [3 : 0.116). On the other hand, score
was lower in those with chronic disease (standardized 3 : -0.071),
and those had with long COVID-19 (standardized 3 : -0.055).
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Table 2. Symptoms of long COVID-19 (N=113).

Variables n % (95% CI)
Fatigue 82 72.6 (63.4-80.5)
Headache 48 42.5(33.2-52.1)
Joint pain 45 39.8 (30.7-46.8)
Anosmia 43 38.1(29.1-47.7)
General pain 42 37.2 (28.3-46.8)
Dyspnea 36 31.9 (23.4-41.3)
Coughing 35 31.0 (22.6-40.4)
Attention disorder 22 19.5 (12.6-28.0)
Intermittent fever 21 18.6 (11.9-27.0)
Depression 19 16.8 (10.4-25.0)
Anxiety/feeling anxious or nervous 16 14.2 (8.3-22.0)
Post-activity polypnea 14 12.4 (6.9-19.9)
Weight loss 14 12.4 (6.9-19.9)
Sweating 13 11.5 (6.3-18.9)
Hair loss 10 8.8 (4.3-15.7)
Nausea or vomit 10 8.8 (4.3-15.7)
Digestive disorders 10 8.8 (4.3-15.7)
Chest pain/discomfort 9 8.0 (3.7-14.6)
Sleep disorder 8 7.1 (3.1-13.5)
Memory loss 5 4.4 (1.5-10.0)
Palpitation 5 4.4 (1.5-10.0)
Resting heart rate increase 3 2.7 (0.6-7.6)
Cutaneous signs 1 0.9 (0.0-4.8)
Hearing loss or tinnitus 1 0.9 (0.0-4.8)

Table 5 shows the linear regression model of SF-12 for participants.
who had COVID-19. In the bivariate regression analysis of PCS-12,
the effects of all variables, except of having a social security, on the
model were found to be statistically significant. In the multivariate
modelfor PCS-12, the score was higher in in male (standardized 3 :
0.090), higher educational levels (standardized 3 : 0.170). However,
the score was lower in the advanced ages (standardized 8 : -0.205),
those with chronic disease (standardized B3 : -0.204), those had long
COVID-19 (standardized 38 : -0.119), and those with a history of
hospitalization (standardized 8 : -0.152). In the bivariate regression
analysis of MCS-12, the effects of gender, educational level, having
long COVID-19, and history of hospitalization were found to be
statistically significant. In the multivariate modelfor MCS-12, the
score was higher in male (standardized 3 : 0.147) and higher income
levels (standardized 3 : 0.104). However, the score was lower in
those had long COVID-19 (standardized {3 : -0.108).

Table 6 shows the linear regression model of SF-12 for participants
who have had long COVID-19. In the bivariate regression analysis
of PCS-12, the effects of age, gender, educational level, having
a chronic disease, presence of outpatient admission regarding
long COVID-19, presence of ongoing symptoms, and history of
hospitalization were found to be statistically significant. In the
multivariate modelfor PCS-12, the score was higher in the higher
educational levels (standardized 3 : 0.218). In contrast, the score
was lower in the advanced ages (standardized {3 : -0.319), those with
chronic disease (standardized 3 : -0.188), and those with ongoing
symptoms (standardized B : -0.196). In the bivariate regression
analysis of the MCS-12, the effect of all variables on the model was

not statistically significant.
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Table 3. Variation of quality of life scores according to the COVID-19 status.

Scores of qality of life
COVID-19 status - —
PCS-12 MCS-12
Participants without COVID-19 50.02 (15.02-64.02)" 44.83 (12.02-68.35)
Participants who have had acute COVID-19 50.93 (17.28-63.08)" 46.10 (20.02-62.59)v
Participants who have had long COVID-19 45.08 (20.25-63.61) 39.51 (19.70-64.23)

Scores of PCS-12 and MCS-12 does not follow normal distribution and were expressed as median (IQR). "P=0.001 ~“P=0.029, comparison among
participants without COVID-19, have had acute COVID-19 and long COVID-19, for PCS-12 and MCS-12, respectively, according to Kruskal Wallis
test. “P<0.001 comparing with participants who have had long COVID-19 for PCS-12 score; YP=0.006 comparing with participants who have had long

COVID-19 for MCS-12 scores.
Table 4. Linear regression model of SF-12 for all applicants included in the study.

Variables - WSS - MOSR
B P B P B 2 B 2

Age -0.428 <0.001 -0.273 <0.001 0.091 0.001 0.126 0.001
Gender (male/female, ref) 0.214 <0.001 0.145 <0.001 0.124 <0.001 0.116 0.001
Educational level (high/low, ref) 0.410 <0.001 0.234 <0.001 0.022 0.409 - -
Income level (high/low, ref) 0.130 <0.001 0.038 0.099 0.051 0.065 0.050 0.069
Have a social security (no/yes, ref) -0.054 0.048 -0.056 0.016 0.066 0.015 -0.050 0.069
Have chronic disease (yes/no, ref) 0.359 <0.001 -0.172 <0.001 -0.036 0.192 -0.071 0.017
COVID-19 status

Acute COVID-19/without COVID-19, ref 0.055 0.043 - - 0.049 0.069 - -

Long COVID-19/without COVID-19, ref 0.100 <0.001 -0.054 0.017 -0.060 0.026 -0.055 0.043
“Standardized B (bivariate), ~Standardized 3 (multivariate). "-": variables are removed from the model, since “backward” was used as the variable selection

method for creating the regression models.

Table 5. Linear regression model of SF-12 for participants who have had COVID-19.

. PCS-12 MCS-12

Variables R P B P i 7 B 7
Age 0.439 <0.001 -0.205 <0.001 0.047 0.366 . -
Gender (male/female, ref) 0.151 0.003 0.090 0.045 0.153 0.003 0.147 0.005
Educational level (high/low, ref) 0.383 <0.001 0.170 0.001 0.130 0.012 0.104 0.048
Income level (high/low, ref) 0.108 0.041 - - 0.096 0.068 - -
Have a social security (no/yes, ref) 0.057 0.271 - - 0.059 0.255 - -
Have chronic disease(yes/no, ref) 0.395 <0.001 -0.204 0.001 0.042 0.421 - -
Status of long COVID-19

Long COVID-19/without long 0.208 <0.001 -0.119 0.008 0.144 0.006 -0.108 0.039

COVID-19, ref
History of hospitalization (yes/no, ref) 0.308 <0.001 -0.152 0.001 0.109 0.036 - -
‘Standardized B (bivariate), Standardized B (multivariate). "—": variables are removed from the model, since “backward” was used as the variable selection

method for creating the regression models.

Table 6. Linear regression model of SF-12 for participants who have had long COVID-19.

PCS-12

Variables - —

B P B P
Age 0.518 <0.001 -0.319 <0.001
Gender (male/female, ref) 0.240 0.010 0.135 0.081
Educational level (high/low, ref) 0.432 <0.001 0.218 0.008
Income level (high/low, ref) 0.178 0.061 - -
Have a social security (no/yes, ref) 0.058 0.540 - -
Having a chronic disease (yes/no, ref) 0.439 <0.001 -0.188 0.025
Number of symptoms regarding the long COVID-19 (yes/no, ref) 0.166 0.078 - -
Presence of outpatient admission regarding long COVID-19 (yes/no, ref) 0.263 0.005 = =
Presence of ongoing symptoms (yes/no, ref) -0.365 <0.001 -0.196 0.011
History of hospitalization (yes/no, ref) -0.376 <0.001 = =
“Standardized B (bivariate), Standardized B (multivariate). "~": variables are removed from the model, since “backward” was used as the variable selection

method for creating the regression models.
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4. Discussion

During the pandemic, studies naturally focused on the clinical
presentation, pathogenesis, and treatment of patients with acute
COVID-19. However, studies on the consequences of acute and long
COVID-19 are also needed. QoL is frequently used in the evaluation
of the effects of health behaviors, diseases, and disability[23].

4.1. Prevalence and clinical presentation of long COVID—-19

Approximately one out of every five participants who applied to
tertiary outpatient clinics declared that they had COVID-19 and one
out of ten had long COVID-19, in October 2021, the period when
the study was carried out. This finding showed that, among the
outpatients, those who had COVID-19 were quite common. In our
study, 30.4% of those who declared that they had COVID-19 stated
that their complaints lasted more than one month, in accordance
with the definition of long COVID-19. It has been reported that long
COVID-19 occurs in 10%-35% of those with COVID-19, similar to
the results of our study(5.6.24].

In our study, the most common sypmtoms declared by patients with
long COVID-19 were fatigue (72.6%), headache (42.5%), joint pain
(39.8%), anosmia (38.1%), and general pain (37.2%). In a meta-
analysis involving 47910 individuals, the most common symptoms
were fatigue (58%), headache (44%), attention disorder (27%), hair
loss (25%), and dyspnea (24%)[22]. In a systematic review including
9751 people, the most common symptoms were stated as dsypnea
(36.0%), tatigue (40.0%), and sleep disorders (29.4%). It is stated
that there is great variation in the design and quality of the studies,
and most of the studies included post-discharged patients[22.25]. The
fact that the symptoms vary widely in type and frequency reveals
the number of different complaints physicians should consider to
diagnose long COVID-19.

4.2. Effects of COVID—19 on the quality of life

Although there was a significant difference in QoL scores between
the three types of COVID-19 status, the fact that there was no
significant difference between participants who have had acute
COVID-19 and those without COVID-19 in paired comparisons
in the post—hoc test indicates that there are different patterns in the
effect of the disease on QoL. Multivariate analyzes were performed
to detail this result obtained by bivariate analysis.

Participants who have had acute COVID-19 and participants
who have had long COVID-19 were defined as dummy varibles
in the regression model including all participants. Thanks to this
method, we were able to analyze the effects of acute COVID-19 and
long COVID-19 separately, using non-COVID-19 participants as
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references. This model showed that long COVID-19 reduced QoL in
both bivariate and multivariate analysis for both MCS-12 and PCS-
12. While acute COVID-19 does not adversely affect the QoL, it is
noteworthy that long COVID-19 reduces the QoL related to physical
and mental health. This result may be important in that it shows that
different prognoses of COVID-19 lead to different outcomes.

Participants with acute COVID-19 had a higher PCS-12 score only
in the bivariate model. Apart from this, having a history of acute
COVID-19 did not affect the QoL. The higher PCS-12 score in those
with COVID-19 may be due to the higher prevalence of COVID-19
among young people due to social mobilization restrictions for the
elderlyduring the pandemic.

Studies comparing groups with and without COVID-19 in terms
of QoL show the disruptive effect of disease. In a study with SF-
36, a difference was found for all domains of the scale[16]. In studies
conducted with the EQ-5D, it was determined that the score was
lower in those with COVID-19[15.26]. In one study, a difference was
found in the physical domain one month after discharge, but not in
the mental domain, and no difference was found in either domain
after 3 months[27]. In some studies, a comparison was made by
questioning for the period before and after COVID-19. A study using
the EQ-5D found a significant difference 3 months after contracting
COVID-19)28], while another study conducted after 6 months found
no difference[29]. Studies generally determined the negative effect of
COVID-19 on the physical and mental components of QoL, while
also pointing out that the effect may decrease over time. In these
studies, the effect was investigated without distinction of acute and
long COVID-19. Our study indicates that different results can be
obtained by evaluating the effects of acute and long COVID-19

separately.

4.3. Determinants of quality of life for those who had
COVID-19

Model that included participants who have had COVID-19 showed
that long COVID-19 negatively affected the QoL in the bivariate
and multivariate analysis for PCS-12 and MCS-12. The fact that
long COVID-19 was found to be effective in this model, while the
reference category was people with acute COVID-19, shows the
magnitude of the effect of long COVID-19 on the QoL.

In some studies, the QoL scores of patients with acute and long
COVID-19 were compared. In a study comparing two symptomatic
and asymptomatic groups with SF-12, 12 months after the illness,
significant differences were found between the groups for both PCS
and MCS[14]. In a study conducted in postCOVID-19 clinic patients,
the PCS component score of SF-12 was lower in patients with
long COVID-19 in the first year of follow-up compared to those
without[13]. According to another study, QoL scores (by EQ-5D)
were lower in the long COVID-19 group, even after adjusting for
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background characteristics[30]. It is seen that the effects of acute and
long COVID on the QoL are different. Evaluating the effects of acute
and long COVID-19 separately, as in our study and some similar
studies, may reveal different patterns in the relationship between
COVID-19 and QoL.

Hospitalization history negatively affects QoL in bivariate and
multivariate analyzes for PCS-12 and bivariate analysis for MCS-12.
Similar to our study, it has been shown that QoL scores were lower
in hospitalized patients[31-33]. In addition, it is also been shown that
longer hospitalization were independently associated with impaired
QoL [34]. History of hospitalization can be evaluated as a risk factor
for the decrease in the QoL.

Having a chronic illness negatively affects the PCS. Different
studies converge with the conclusion that the QoL is worse in
patients with comorbid COVID-19[31.33.35-37]. This result reveals
that the effects of COVID-19 may be more severe in those with
chronic diseases.

Low education groups and females are disadvantaged for the PCS
and MCS in the multivariate analysis. Elderlies are disadvantaged
for the PCS. While there is one example of a study that found
men to be more disadvantaged|31], numerous studies indicate that
women are more disadvantaged|2.28,32,35-37]. According to one of
the explanationsregarding this relationship, women tend to report
poorer health as they are more conscious about their health[37]. There
is no clear mechanism that explains why women are disadvantaged.
Therefore, there is a need to explore the role of gender on the
relationship between COVID-19 and QoL. However, regardless of
the mechanism, most of studies have determined that women are the
risk group, revealing that the pandemic has a function that reinforces
gender inequality.

Studies indicate that the QoL is worse in the elderly who have a
history of COVID-19[2.31-33.35.36]. This result justifies additional
warnings and precautions for the elderly regarding the disease.
Similar to our results, there are studies that have found that QoL is
worse in low education[33.35]. These results prove that the pandemic
also functions to reproduce health inequalities.

Our study shows that long COVID-19 also negatively affects mental
health.A meta-analysis found that the pooled prevalence of post
traumatic stress disorder, depression, and anxiety among COVID-19
survivors were 18%, 12%, and 17%, respectively[38]. Mental diseases
detected in those with COVID-19 may be the factors mediating the
relationship we found. Identifying the factors that mediate low QoL

may contribute to improving the management of COVID-19.

4.4. Determinants of quality of life for those who had long
COVID-19

According to the model of factors predicting PCS, the presence

of outpatient admission regarding long COVID-19 and history

Effects of acute COVID-19/long COVID-19 on the quality of life

of hospitalization were significant in the bivariate analysis
but nonsignificant in the multivariate analysis. Meta-analysis
including patients with post-COVID-19 showed that poor QoL
was significantly higher among patients with Intensive Care Unit
admission[12]. It can be said that a person’s QoL may vary at
different treatment levels, corresponding to patients of different
weights. Rehabilitation of patients with long COVID-19, especially
those who have received ICU service, can help improve the QoL.

Variables that are effective in both bivariate and multivariate
analysis include having a chronic disease and presence of ongoing
symptoms. The continuation of the deterioration in QoL as the
complaints persist reveals the determining effect of the duration of
long COVID-19.

More than half of long COVID-19 patients applied to the outpatient
clinic due to complaints lasting more than 1 month. A study found
that 40% of participants reported at least one general practitioner
visit related to COVID-19 after acute illness[32]. Patients with
long COVID-19 account for the increasing demand of healthcare
services. When planning treatment and rehabilitation services, the
characteristics of long COVID-19 patients using health services

should be taken into account|39].

4.5. Limitations

One limitation is that this study used a cross-sectional study design.
Thus, the causality relationship can be revealed more clearly with
cohort studies. Self-reported detection of acute and long COVID-19
is another limitation. The fact that there are people who do not
answer the question about their income level is also among the

limitations of this study.

5. Conclusions

Long COVID-19 symptoms are very diverse and nonspecific,
and patients may apply to different outpatient clinics due to these
complaints. For patients with a history of COVID-19, it would be
useful to consider long COVID-19 in the differential diagnosis.
While acute COVID-19 has no effect, long COVID-19’s negative
physical and mental effects on QoL show that there may be
different patterns in the outputs of different forms of COVID-19.In
studies on COVID-19, it may be recommended to evaluate patients
with acute COVID-19 and long COVID-19 as separate groups.
Since approximately one-third of COVID-19 survivors have long
COVID-19, and due to the magnitude of its negative impact on QoL,
it will be important to consider patients with long COVID-19 when
planning healthcare services. Women, and low education, groups are
the groups that are disadvantaged in terms of QoL. Health promotion
programs that primarily target disadvantaged social groups will

contribute to the development of equity in health.



Hakan Tiizlin et al./ Asian Pacific Journal of Tropical Medicine 2022; 15(6): 274-282 281

Conflict of interest statement

We declare that we have no conflict of interest.

Funding

The authors received no extramural funding for the study.

Authors’ contributions

HT, CO, and FNBA have designed study. HT, BB, GA have
studied for literature search. BB and GA have studied for data
acquisition. HT, CO, and BB have performed statistical analysis. HT
have drafted manuscript. HT, BB have edited manuscript. FNBA
supervised the study. All authors approved the final version of the

manuscript.

References

[1] Anka AU, Tahir MI, Abubakar SD, Alsabbagh M, Zian Z, Hamedifar
H, et al. Coronavirus disease 2019 (COVID-19): An overview of the
immunopathology, serological diagnosis and management. Scand J
Immunol 2021; 93(4): 12998.

[2] Qu G, Zhen Q, Wang W, Fan S, Wu Q, Zhang C, et al. Health-related
quality of life of COVID-19 patients after discharge: A multicenter
follow-up study. J Clin Nurs 2021; 30(11-12): 1742-1750.

[3] Nandasena H, Pathirathna M, Atapattu A, Prasanga P. Quality of life of
COVID-19 patients after discharge: Systematic review. PLoS One 2022;
17(2): €0263941.

[4] magicapp.org. COVID-19 rapid guideline: Managing the lon—term effects
of COVID—-19 National Institute for Health and Care Excellence; 2022.
[Online]. Available from: https://app.magicapp.org/#/guideline/EQpzKn/
section/n3vwoL. [Accessed on 1 Oct 2021].

[5] Pavli A, Theodoridou M, Maltezou HC. Post-COVID syndrome:
Incidence, clinical spectrum, and challenges for primary healthcare
professionals. Arch Med Res 2021; 52(6): 575-581.

[6] Rajan S, Khunti K, Alwan N, Steves C, Greenhalgh T, MacDermott N, et
al. In the wake of the pandemic: Preparing for long COVID-19. Health
systems and policy analysis, policy brief 39, WHO Regional Office for
Europe, 2021.

[7] Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens
JS, et al. Post-acute COVID-19 syndrome. Nat Med 2021; 27(4): 601-
615.

[8] Algahtani FD, Hassan SU, Alsaif B, Zrieq R. Assessment of the quality

of life during covid-19 pandemic: A cross-sectional survey from the

Kingdom of Saudi Arabia. Int J Environ Res Public Health 2021; 18(3):
847.

[9] Al Dhaheri AS, Bataineh MF, Mohamad MN, Ajab A, Al Marzouqi A,
Jarrar AH, et al. Impact of COVID-19 on mental health and quality of
life: Is there any effect? A cross-sectional study of the MENA region.
PLoS One 2021; 16(3): €0249107.

[10]Kharshiing KD, Kashyap D, Gupta K, Khursheed M, Shahnawaz MG,
Khan NH, et al. Quality of life in the COVID-19 pandemic in India:
Exploring the role of individual and group variables. Community Ment
Health J 2021; 57(1): 70-78.

[11]Halpin SJ, Mclvor C, Whyatt G, Adams A, Harvey O, McLean L, et
al. Postdischarge symptoms and rehabilitation needs in survivors of
COVID-19 infection: A cross-sectional evaluation. J Med Virol 2021;
93(2): 1013-1022.

[12]Malik P, Patel K, Pinto C, Jaiswal R, Tirupathi R, Pillai S, et al. Post-
acute COVID-19 syndrome (PCS) and health-related quality of life
(HRQoL)-A systematic review and meta-analysis. J Med Virol 2022;
94(1): 253-262.

[13]0’Kelly B, Vidal L, Avramovic G, Broughan J, Connolly SP, Cotter
AG, et al. Assessing the impact of COVID-19 at 1-year using the SF-12
questionnaire: Data from the Anticipate longitudinal cohort study. Int J
Infect Dis 2022; 118: 236-243.

[14]SeeBle J, Waterboer T, Hippchen T, Simon J, Kirchner M, Lim A, et al.
Persistent symptoms in adult patients 1 year after coronavirus disease
2019 (COVID-19): A prospective cohort study. Clin Infect Dis 2022;
74(7): 1191-1198.

[15]Hay JW, Gong CL, Jiao X, Zawadzki NK, Zawadzki RS, Pickard AS, et
al. A US population health survey on the impact of COVID-19 using the
EQ-5D-5L. J Gen Intern Med 2021; 36(5): 1292-1301.

[16]Raman B, Cassar MP, Tunnicliffe EM, Filippini N, Griffanti L, Alfaro-
Almagro F, et al. Medium-term effects of SARS-CoV-2 infection on
multiple vital organs, exercise capacity, cognition, quality of life and
mental health, post-hospital discharge. EClinicalMedicine 2021; 31:
100683.

[17]Worldometers.info. COVID—-19 coronavirus pandemic. 2022. [Online].
Available from: https://www.worldometers.info/coronavirus/. [Accessed
on 31 March 2022].

[18]Republic of Turkey Ministry of Health. Health statistics yearbook 2019.
Ankara: Ministry Republic of Turkey Ministry of Health; 2021.

[19]Ware J Jr., Kosinski M, Keller SD. A 12-Item Short-Form health survey:
Construction of scales and preliminary tests of reliability and validity.
Med Care 1996; 34(3): 220-233.

[20]Soylu C, Kiitiikk B. Reliability and validity of the Turkish version of SF-
12 health survey. Tiirk Psikiyatri Dergisi 2021. doi: 10.5080/u25700.
[21]Ware J Jr., Kosinski M, Keller SD. SF-12: How to score the SF—12
physical and mental health summary scales. Boston: The Health Institute,

New England Medical Center; 1995.

[22]Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda R,



ects of acute - on, —19 on the quality of life
Ef ) COVID-19/long COVID-19 he quality of lij

Rebolledo PA, Cuapio A, et al. More than 50 long-term effects of
COVID-19: A systematic review and meta-analysis. Sci Rep 2021; 11(1):
16144.

[23]cdc.gov. Health related quality of life: Centers for Disease Control and
Prevention; 2022. [Online]. Available from: https://www.cdc.gov/hrqol/
concept.htm. [Accessed on 31 March 2022].

[24]Tenforde MW, Kim SS, Lindsell CJ, Rose EB, Shapiro NI, Files DC, et
al. Symptom duration and risk factors for delayed return to usual health
among outpatients with COVID-19 in a multistate health care systems
network-United States, March-June 2020. MMWR Morb Mortal Wkly Rep
2020; 69(30): 993-998.

[25]Nasserie T, Hittle M, Goodman SN. Assessment of the frequency and
variety of persistent symptoms among patients with COVID-19: A
systematic review. JAMA Netw Open 2021; 4(5): e2111417.

[26]Huang L, Yao Q, Gu X, Wang Q, Ren L, Wang Y, et al. 1-year outcomes
in hospital survivors with COVID-19: A longitudinal cohort study. Lancet
2021; 398(10302): 747-758.

[27]1Vlake JH, Wesselius S, van Genderen ME, van Bommel J, Boxma-de
Klerk B, Wils EJ. Psychological distress and health-related quality of
life in patients after hospitalization during the COVID-19 pandemic: A
single-center, observational study. PLoS One 2021; 16(8): €0255774.

[28]Todt BC, Szlejf C, Duim E, Linhares AOM, Kogiso D, Varela G, et al.
Clinical outcomes and quality of life of COVID-19 survivors: A follow-
up of 3 months post hospital discharge. Respir Med 2021; 184: 106453.

[29]Taboada M, Moreno E, Carifiena A, Rey T, Pita-Romero R, Leal S, et al.
Quality of life, functional status, and persistent symptoms after intensive
care of COVID-19 patients. Br J Anaesth 2021; 126(3): e110-e113.

[30]Tsuzuki S, Miyazato Y, Terada M, Morioka S, Ohmagari N, Beutels
P. Impact of long-COVID on health-related quality of life in Japanese
COVID-19 patients. MedRxiv 2021. doi: 10.1101/2021.09.27.21264225.

[31]Shah R, Ali FM, Nixon SJ, Ingram JR, Salek SM, Finlay AY. Measuring

the impact of COVID-19 on the quality of life of the survivors, partners
and family members: A cross-sectional international online survey. BMJ
Open 2021; 11(5): e047680.

[32]Menges D, Ballouz T, Anagnostopoulos A, Aschmann HE, Domenghino
A, Fehr JS, et al. Burden of post-COVID-19 syndrome and implications
for healthcare service planning: A population-based cohort study. PLoS
One 2021; 16(7): e0254523.

[33]JHawlader MDH, Rashid MU, Khan MAS, Ara T, Nabi MH, Haque
MMA, et al. Quality of life of COVID-19 recovered patients in
Bangladesh. PLoS One 2021; 16(10): €0257421.

[34]Rass V, Ianosi BA, Zamarian L, Beer R, Sahanic S, Lindner A, et al.
Factors associated with impaired quality of life three months after being
diagnosed with COVID-19. Qual Life Res 2022; 31(5): 1401-1414.

[35]Gamberini L, Mazzoli CA, Sintonen H, Colombo D, Scaramuzzo G,
Allegri D, et al. Quality of life of COVID-19 critically ill survivors after
ICU discharge: 90 days follow-up. Qual Life Res 2021; 30(10): 2805-
2817.

[36]Arab-Zozani M, Hashemi F, Safari H, Yousefi M, Ameri H. Health-
related quality of life and its associated factors in COVID-19 patients.
Osong Public Health Res Perspect 2020; 11(5): 296-302.

[37]Suyanto S, Kandel S, Kemal RA, Arfianti A. The quality of life of
coronavirus disease survivors living in rural and urban area of Riau
Province, Indonesia. Infect Dis Rep 2022; 14(1): 33-42.

[38]Dorri M, Bazargany MHM, Khodaparast Z, Bahrami S, Alan MS, Rahimi
F, et al. Psychological problems and reduced health-related quality of life
in the COVID-19 survivors. J Affect Disord Rep 2021; 6: 100248.

[39]JAmdal CD, Pe M, Falk RS, Piccinin C, Bottomley A, Arraras JI, et al.
Health-related quality of life issues, including symptoms, in patients with
active COVID-19 or post COVID-19: A systematic literature review.
Qual Life Res 2021; 30(12): 3367-3381.



