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What is known about the subject of this study?

Children recovering from COVID-19 may experience prolonged
symptoms, including fatigue and cognitive dysfunctions, which ne-
gatively impact their quality of life and academic performance, also
affecting the well-being of their parents.

What does this study contribute to what is already known?

This study provides comprehensive evidence that long COVID
symptoms in children, particularly fatigue and cognitive dys-
functions, are significantly associated with decreased quality of life
and academic performance. Additionally, it highlights the emotio-

nal and functional burden on parents, emphasizing the need for
long-term psychosocial support. The results improve the current li-
terature by employing validated quality of life instruments for both
children and their families.

Abstract Keywords:
Quality of Life;

The COVID-19 pandemic has negatively affected physical and mental well-being, reducing the quali- ~ COVID-19;

ty of life of both pediatric patients and their families. Objective: To evaluate acute and post-infection =~ Long COVID;

COVID-19 symptoms in children and assess their impact on the quality of life of patients and their =~ Cognitive

parents. Patients and Method: Cross-sectional study. 231 children aged 8—18 years diagnosed with ~ Dysfunctions;

long COVID-19 and their parents were included. Long COVID-19 was defined as the persistence of =~ Children

symptoms 3 months after the acute episode. A control group of 176 healthy children, matched for
age and sex, and their parents, was also included. Demographic data and symptoms during infection
and three months post-infection were recorded. Children completed the Pediatric Quality of Life
Inventory (PedsQL™ 4.0, Turkish version), while parents completed the PedsQL™ Family Impact
Module. Results: Fatigue (49.3%) was the most common symptom during the acute phase, followed
by sore throat (39.8%), headache (39.3%), cough (27.7%), and joint pain (26.4%). 76.2% of children
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reported persistent symptoms, the most common being fatigue (15.9%), cough (15.3%), cogniti-
ve dysfunction (15.3%), headache (10.2%), and anosmia/ageusia (9%). According to the PedsQL™
questionnaires, children with COVID-19 and their parents showed significantly lower quality of life
scores compared to controls (p < 0.001). Conclusion: COVID-19 infection negatively impacts the
quality of life of both pediatric patients and their families, especially due to persistent symptoms
such as attention deficit and poor academic performance. Comprehensive physical and psychological
follow-up during and after the pandemic is recommended.
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Introduction

Coronavirus Disease-19 (COVID-19), which is
caused by Severe Acute Respiratory Syndrome-Coro-
navirus-2 (SARS-CoV-2), was first detected in China
in December 2019 and caused a pandemic in March
20202 Clinically, it is known that COVID-19 has a
milder course in healthy children. The most com-
mon symptoms in children with COVID-19 are fe-
ver, cough, respiratory distress, and, more rarely, sore
throat, loss of appetite, nausea, weakness, muscle pain,
and diarrhea’.

The World Health Organization (WHO) defined
long COVID in adults as a condition manifesting in
individuals with a history of probable or confirmed
SARS-CoV-2 infection, characterized by persistent
or new symptoms occurring 3 months after onset,
lasting for a minimum of 2 months, and not attrib-
utable to another diagnosis. The reported prevalence
oflong COVID in children and adolescents varies sig-
nificantly, ranging from 1.6% to 70% across different
studies*’. The studies found that 76.2% of children
with COVID-19 had at least one continuing symp-
tom, most commonly fatigue, cognitive impairment,
and cough*’. In another study, common long COVID
symptoms in children were reported to include fa-
tigue, shortness of breath, exercise intolerance, weak-
ness, headache, insomnia, sensory disorders, and cog-
nitive deficits®”.

However, the COVID-19 pandemic has serious-
ly affected children’s mental health, well-being, and
cognitive functions. The WHO defines health as the
overall condition of an individual, encompassing
not only the absence of a disease or disorder but also
the presence of mental, social, and physical well-be-
ing'®. The COVID-19 Impact on Quality of Life
Scale has been developed for adults; however, there
is currently no quality of life scale to assess the ef-
fects of COVID-19 in the pediatric population'"'2
The Pediatric Quality of Life Inventory™ (PedsQL)
is a valid and reliable questionnaire that comprehen-
sively assesses children’s and parents’ perceptions of
health-related quality of life and includes modules
specific to age groups and health conditions. This
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scale consists of four main subscales: physical, emo-
tional, social, and school functioning'*16.

The COVID-19 pandemic and the associated so-
cial isolation measures implemented by countries
have had adverse effects on children and families,
with studies indicating a negative impact on their
mental health!”!®. Challenges such as restrictions on
outdoor activities, limited social interactions with
friends due to travel restrictions, closures of schools
and kindergartens, transitioning to online education,
and the closure of recreational facilities have disrupt-
ed the daily lives of children'. Research from China
revealed that around 20% of children and adolescents
experienced irritability, fear, depression, and anxi-
ety®. A study conducted in the US showed that both
children’s and families’ quality of life has declined
due to long COVID, highlighting the impact of the
pandemic?'.

In this study, the objective was to evaluate how
the quality of life of patients and their parents was
affected by prolonged symptoms in the COVID-19
pandemic.

Patients and Method

This cross-sectional study included Turkish chil-
dren aged 8 to 18 years who presented to the Pedi-
atric Pandemic Outpatient Clinic of the Health Sci-
ences University Faculty between February 2022 and
February 2023. February 2023 who presented to the
pediatric pandemic outpatient clinic with a con-
firmed positive COVID-19 PCR test result recorded
in the Turkish Ministry of Health’s system (HSYS).
The control group was randomly selected from chil-
dren attending the hospital for routine check-ups,
who had no chronic illnesses, were of similar age and
sex, and had no history of COVID-19. Patients with
chronic illnesses or those diagnosed with MIS-C,
those hospitalized due to COVID-19, and patients
with incomplete data were excluded from the study.
Children and their parents signed informed con-
sent forms. The study was approved by the Ethics
Committee of Health Sciences University (Decision
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no: 2022/02-07). The age, sex, and educational level
of the parents and children, along with COVID-19
symptoms at the time of diagnosis, those that persist-
ed after three months of COVID-19, and the results
of quality-of-life questionnaires were recorded. Data
were collected through an online survey using Google
Forms. Questionnaires were administered to all pa-
tients when they were diagnosed and 3 months after
diagnosis.

Patients and controls were divided into two age
groups based on the PedsQL™ forms: 8-12 and 13-18
years. The PedsQL™ forms had been translated into
Turkish and validated. After the third month follow-
ing COVID-19, children were asked 23 questions un-
der 4 main domains of the PedsQL™: physical health,
emotional functioning, social functioning, and school
functioning'>'>. Parents of the patient group were also
asked to complete 36 questions categorized under the
domains of physical functioning, emotional function-
ing, social functioning, cognitive functioning, commu-
nication, anxiety, daily activities, and family relation-
ships in the ‘Pediatric Quality of Life (PedsQL™): The
Family Impact Module’ concurrently with their chil-
dren’¢. Responses to the Pediatric Quality of Life Scale
and the Family Impact Scale were coded as follows: 0 =
never, 1 = rarely, 2 = sometimes, 3 = frequently, and 4
= always. After all items were completed, scoring was
performed by assigning 100 points for a response of
0, 75 points for 1, 50 points for 2, 25 points for 3, and
0 points for 4. The scores were summed within each
question group, and the mean score for each group
was calculated. Higher scores indicate better quality of
life'* 16,

Statistical Analysis

All statistical analyses were performed using IBM
SPSS Statistics software (version 24, IBM Corp., Ar-
monk, NY, USA). Descriptive data were expressed as
median [interquartile range (IQR)] or mean (min-
imum-maximum) for continuous variables and as
frequencies (percentages) for categorical variables.
The normality of data distribution was assessed using
the Kolmogorov—Smirnov and Shapiro-Wilk tests.
Non-parametric tests were applied for data that did
not meet the assumption of normality. The Mann—
Whitney U test was used to compare continuous
variables between two independent groups, and the
Kruskal-Wallis test was used for comparisons involv-
ing more than two groups. Categorical variables were
analyzed using the Pearson chi-square or Fisher’s exact
test, as appropriate. Correlations between quantitative
variables were examined using Spearman’s rank cor-
relation coefficient. A two-tailed p-value < 0.05 was
considered statistically significant.
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Results

The study included 407 children: 231 COVID-19
positive children and their families, and 176 control
healthy children of similar age and sex and their fami-
lies. The mean age of the patients was 12.6 + 2.8 years,
and 52% were female. Among the patients included
in the study, 48% were aged 8-12 years and 52% were
aged 13-18 years (Table 1).

Patients were evaluated for COVID-19 symptoms
and for the persistence of symptoms three months after
infection. The study included all reported symptoms,
and most patients had multiple coexisting symptoms.
At the time of COVID-19 diagnosis, 93.6% of patients
had active symptoms. Fatigue (49.7%) was the most
prevalent symptom, followed by sore throat (39.8%),
headache (39.4%), and cough (27.7%). Among chil-
dren who had COVID-19, 76.2% reported persistent
symptoms after three months.

After analysis of the long COVID symptoms, it
was observed that fatigue, the most common symp-
tom during the active phase of the disease, continued
in 19.7% of patients. Fatigue was the major complaint
in the long COVID symptoms, followed by cough
(14.6%) and cognitive dysfunctions (13.4%) (Table
2). However, compared to acute COVID, long COVID
symptoms were the only statistically significant de-
crease in academic performance (p = 0.01). The Spear-
man’s rho correlation coefficient (p = 0.17) indicates
a statistically significant positive correlation (Table 2).

A total of 47 children reported two or more per-
sistent symptoms following COVID-19, with nasal
congestion and loss of taste and smell being the most
frequently reported. Twenty-seven children experi-
enced cognitive dysfunction as a long COVID symp-
tom, of whom only six had reported similar difficulties

Table 1. Demographic distribution of the COVID-19 children and

the control group

COVID-19 Control
Mean + SD Mean + SD
Subjects Age (years) 126238 12129
Mother Age (years) 386+5.7 409 + 8.2
Father Age (years) 432 +6.2 455+9.6
Age; N (%) 231 (100%) 176 (100%)
8-12 years 111 (48.1%) 96 (54.5%)
13-18 years 120 (51.9%) 80 (45.5%)
Sex
Female 121 (52.4%) 93 (52.8%)
Male 110 (47.6%) 83 (47.2%)
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during the acute phase of the disease. Similarly, eleven
children reported a decrease in academic performance
after COVID-19, whereas only three had experienced
such difficulties during the active illness (Table 2).
This study showed a statistically significant associ-
ation between a decrease in quality-of-life scores and a
decline in academic performance (p < 0.05). Regarding
persistent post-COVID symptoms, anosmia, cognitive
impairment, and chest pain were found to persist long-

Table 2. Clinical symptoms during and after COVID-19

Symptoms During Long p*
COVID-19 COVID
n (%) n (%)

Fatigue 115 (49.7%) 28 (15.9 %) 0.71
Sore Throat 92 (39.8 %) 5(2.8 %) 0.35
Headache 91 (39.4 %) 18(10.2 %) 0.59
Cough 64 (27.7 %) 27 (15.3 %) 0.49
Joint Pain 61 (26.4 %) 10 (5.7 %) 0.79
Runny Nose 55 (23.8 %) 7 (3.9 %) 0.2
Nasal Congestion 45 (19.5 %) 13 (7.4 %) 0.77
Abdominal Pain 40 (17.3 %) 0 -
E:rfcfrfizr:’;escmo' 38(165%) 11(63%)  0.01
Fever 36 (15.6 %) 5(2.8 %) 0.78
Nausea/Vomiting 30(12.9 %) 0 -
Cognitive dysfunctions 28(12.1 %) 27 (15.3 %) 0.28
Muscle Pain 28 (12.1 %) 7 (3.9 %) 0.32
Loss of Taste and Smell 18 (7.8 %) 16 (9.1 %) 0.47
Diarrhea 16 (6.9 %) 1(0.5 %) 0.79
Asymptomatic 15(6.5 %) 55(23.8 %) 0.0001
Chest Pain 9 (3.9 %) 9 (3.9 %) 0.26

*Spearman's rho analysis p < 0.05.

Table 3. Evaluation of Quality of Life of Children (PedsQL)
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term with no statistically significant decrease (p = 0.86,
p = 1.00, and p = 1.00, respectively).

The analysis of symptom distribution by age
groups indicated that fatigue, headache, sore throat,
and cough had no statistically significant differenc-
es between the two groups (8-12 years and 13-18
years) (p > 0.05). However, abdominal pain was sig-
nificantly more common among children aged 8-12
years (p < 0.05). A decrease in school performance
was also more frequently reported in this age group
compared to adolescents (p < 0.05). In contrast, fever
was observed more frequently in the 13—18 age group
(20.4%), being this difference statistically significant
(p <0.05).

In the evaluation of quality of life among children
with COVID-19, the total score of the PedsQL 4.0 scale
and all its subgroups were lower than those of the con-
trol group. Specifically, the COVID-19 group had low-
er scores in physical functioning, school functioning,
and overall total scores. Although emotional and social
functioning scores were also lower in the COVID-19
group, these differences were not statistically signifi-
cant (Table 3).

The PedsQL Family Impact Module revealed sub-
stantially lower quality-of-life scores among parents in
the COVID-19 group. The most significant differences
were observed in emotional functioning, family rela-
tionships, anxiety, communication, and daily activities
(Table 4).

An analysis revealed a significant negative correla-
tion between the number of long COVID symptoms
and PedsQL total scores (r = -0.42, p = 0.004), sug-
gesting that a higher symptom burden correlates with
a lower quality of life. Fatigue demonstrated a mod-
erate negative correlation with physical functioning
(r=-0.39, p=0.007) and school functioning (r = -0.36,
p = 0.011). Additionally, attention difficulties were
significantly correlated with lower school scores (r =
-0.33,p = 0.015).

Score 8-12 anos 13-18 anos
COVID-19 Control p* COVID-19 Control p*
Median (Min.-Max.)  Median (Min.-Max.) Median (Min.-Max.)  Median (Min.-Max.)

Physical Functioning 46.8 (12.5-68.75) 75 (40.62-93.75) < 0.001 46.8 (12.5-71.87)  68.75(28.13-93.75) < 0.001
Emotional Functioning 35 (5-62.5) 51.25 (5-80) < 0.001 37.5(0-62.5) 55 (15-87.5) < 0.001
Social Functioning 40 (0-75) 57.5 (40-85) < 0.001 43 (0-75) 55 (31-90) < 0.001
School Functioning 40 (0-75) 65 (30-90) < 0.001 40 (0-75) 70 (30-90) < 0.001
Total Score 42.4 (5.43-60.8) 68.4 (35.8-83.7) < 0.001 42.39 (14.1-59.7) 63 (32.61-81.52) < 0.001
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*Mann-Whitney U test (p < 0.05).
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Table 4. Evaluation of Pediatric quality of life in parents: The family impact module in parents of children with COVID-19

Score 8-12 years 13-18 years

COVID-19 Children’s Control Children’s p* COVID-19 Children’s Control Children’s p*

Parents Parents Parents Parents

Median (Min.-Max.) Median (Min.-Max.) Median (Min.-Max.) Median (Min.-Max.)
Physical Condition 58.3 (0.0-75.0) 62.5 (0.0-75.0) 0.087 58.3 (0.0-75.0) 64.6 (0.0-75.0) < 0.001
Emotional Condition 55.0 (0.0-75.0) 60 (0.0-95.0) 0.124 60.0 (0.0-75.0) 65.0 (15.0-95.0) 0.027
Social Condition 50 (0.0-75.0) 56.2 (0.0-87.5) 0.026 62.5 (0.0-75.0) 62.5 (0.0-87.5) 0.139
Cognitive Condition 60.0 (0.0-75.0) 50 (0.0-75.0) 0.027 55.0 (0.0-75.0) 50 (0.0-75.0) 0.008
Communication 58.3(0.0-75.0) 25.0 (0.0-75.0) < 0.001 58.3 (0.0-75.0) 25.0 (0.0-66.7) < 0.001
Anxiety 50 (0.0-75.0) 42.5 (0.0-75.0) 0.122 60.0 (0.0-75.0) 32.5(0.0-75.0) < 0.001
Daily activities 66.7 (0.0-75.0) 50 (0.0-75.0) < 0.001 50.0 (0.0-75.0) 54.2 (0.0-75.0) 0.961
Family Relations 70.0 (0.0-75.0) 50 (0.0-75.0) < 0.001 65.0 (0.0-75.0) 30 (0.0-75.0) < 0.001
Total Score 57.6 (0.0-68.1) 52.8 (6.1-67.6) < 0.001 58.2 (0.0-69.6) 47.5 (27.8-66.2) < 0.001

*Mann-Whitney U test (p<0.05)

Discussion

This study evaluated the clinical symptoms expe-
rienced by children during and after COVID-19 and
their impact on the quality of life for both patients and
their parents. During the acute phase of COVID-19
infection, 93.6% of children were symptomatic, with
fatigue (49.7%), sore throat (39.8%), and headache
(39.4%) being the most common reported symptoms.
These results are similar to the pediatric COVID-19
symptoms reported in the literature®®. The Turkish
Ministry of Health implemented a policy of testing
and isolating individuals who had been in contact with
COVID-positive cases before the disease became wide-
spread. As a result, 6% of asymptomatic patients were
children who had been exposed to COVID-positive
individuals.

The long-term effects of COVID-19, particularly
in pediatric populations, remain under investigation.
Fatigue (47%), dyspnea (43%), headache (35%), cog-
nitive dysfunctions (26%), myalgia (25%), abdomi-
nal pain (25%), anosmia (18%), fever (18%), cough
(17%), and diarrhea (15%) are the most frequently
reported symptom in children with long COVID. This
meta-analysis revealed that anosmia, headache, and
cognitive symptoms were the most persistent clinical
symptoms in patients with SARS-CoV-2°.

Children typically show less severe physical symp-
toms compared to adults; however, the long-term
psychosocial consequences could have greater signif-
icance. The study indicated that the observed effects

included cognitive dysfunction, psychological distress,
and decreased social functioning; however, the results
did not provide statistical evidence of differences be-
tween the two groups regarding these symptoms'®*.
Our study highlights cognitive dysfunction, attention
deficit, and declines in academic performance report-
ed by children following COVID-19 infection. These
results are consistent with meta-analyses that have
documented persistent neurocognitive symptoms, in-
cluding concentration difficulties and headaches, in
the following months after COVID-19°. The effect size
is limited and of questionable clinical relevance; how-
ever, patients who experienced a decrease in school
performance during acute COVID-19 are more likely
to continue experiencing academic difficulties after the
infection.

After the COVID-19 pandemic, the PedsQL evalu-
ation indicated a significant decrease in all parameters
regarding physical, emotional, social, and school func-
tioning. Similarly, parents reported significantly low-
er quality-of-life scores in the PedsQL Family Impact
Module, particularly in emotional functioning, com-
munication, cognitive functioning, family relationships,
and daily activities. These results are consistent with the
findings from recent research highlighting the extensive
impact of pediatric COVID-19 on families's*'.

Younger children (8-12 years) were more likely
to report academic difficulties, which may have been
influenced by online education, according to the age-
group analysis. In contrast, adolescents (13-18 years)
showed higher anxiety levels, suggesting that they were
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at higher risk for psychological distress during this de-
velopmental period!”'8.

Adolescents showed more pronounced decreases in
school functioning and overall scores, most likely due
to increased social isolation and excessive screen time
during the pandemic?. Additionally, no significant sex
differences were observed in quality-of-life outcomes.
These findings support existing literature linking sed-
entary behavior and digital overexposure to poorer
psychosocial health.

The emotional, cognitive, and daily function-
ing scores of parents of COVID-19-positive children
were also substantially affected, resulting in a decrease
in their overall well-being. The burden on caregivers
during the pandemic has been a focal point of previous
research®.

The strength of this study is that it is one of the few
investigations to examine the effects of COVID-19 on
the quality of life of children and their families during
the pandemic period. It is essential to acknowledge the
limitations of the study, including its single-center de-
sign, reliance on participant-reported measures, and
lack of longitudinal follow-up.

Conclusion

The most significant long COVID symptoms are
the decline in children’s academic performance and
attention deficits. In addition, reduced quality of life
in both children and their families is an important
consequence of long COVID. These findings highlight
the need for long-term, multidisciplinary approaches,
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including educational and psychological support, for
pediatric patients and their families.
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