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Background: COVID-19 has affected humanity not only physically but also mentally. It was expected to have
impact on high-risk groups such as the immunocompromised patients and parents/caregivers of them. Our study
was aimed to investigate the COVID-19related anxiety, post-traumatic stress levels, and sleep-related param-
eters of the parents of children with primary immunodeficiency.

Methods: Parents of children with primary immunodeficiency and age and gender-matched control group
completed questionnaires.

Results: Anxiety and post-traumatic stress levels of the study group were found to be significantly higher than
the control group. Furthermore, sleep time of the study group was significantly lower than the control group.
The subjective sleep quality of the study group was also lower in the study group, but the difference did not
reach a significant level.

Conclusions: In the ongoing and other possible pandemic processes, professional support for the parents of

these children is of great importance.
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Introduction

ANUMBER OF PANDEMICS have occurred in the past, in
which millions of people have lost their lives or have
experienced lifelong effects from the diseases. The latest of
these pandemics emerged in Wuhan, China, at the end of
2019. It was determined that the agent was a novel cor-
onavirus (officially named as severe acute respiratory syn-
drome coronavirus 2 or SARS-CoV-2) that has not been
isolated from humans, and the World Health Organization
(WHO) has recognized the disease as COVID-19 (COrona
VlIrus Disease-2019)."?

COVID-19 has varying effects on individuals world-
wide.> More than 1 million people have died, with many
more becoming ill; this number continues to increase day by

day. Increased mortality and morbidity are associated with
risk factors such as advanced age and comorbid conditions
related to immunocompromisation.* Over the course of the
pandemic, many challenges have emerged in the daily life of
ordinary people, such as social restrictions, closure of
schools and workplaces, and most importantly the increased
risk of losing their lives and loved ones. As a result, un-
employment, economic hardships, and psychosocial prob-
lems such as feelings of loneliness, depression, and anxiety
have increased in the general population.s’6

Primary immunodeficiencies (PIDs), also known as in-
born errors of immunity, arise from defects in genes that
especially affect the immune system and are present with
increased susceptibility to infections with a wide range
of severity (simple to life threatening). Inborn errors of
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immunity were traditionally considered to be rare diseases,
affecting ~1 in 10,000-50,000 births. However, with the
ongoing discovery of novel inborn errors of immunity and
the concerted definition of clinical phenotypes, the collec-
tive prevalence is more likely to be at least 1/1,000-1/
5,000.7’9 Previous studies have consistently shown that
children with PIDs and their parents are at significant risk in
terms of ph?/sical health as well as social well-being and
functioning. !

Frequent infections, regular hospital check-ups, hospi-
talization if deemed necessary, and the necessity of certain
treatments such as monthly intravenous immunoglobulin
(IVIg) therapy in hospitals can negatively affect the daily
life and education of children with PIDs. For these reasons,
caregivers of children with PIDs also experience elevated
psychological distress.'?

COVID-19 has been a turning point for parents of chil-
dren with PIDs as well as for humanity. Even in the absence
of a pandemic, children with PIDs face a number of risks
due to defects in their immune system, which require
caregivers to be constantly alert to potential risks. Further-
more, considering that immunocompromised patients have a
high risk for infectious diseases including viral infections
such as COVID-19, deciding between going to the hospital
to continue treatment and ‘‘shielding’ (isolation at home)
has become a challenge for families during the pandem-
ic.!>* In this context, the current COVID-19 pandemic has
emerged as a public health issue that exacerbates the pre-
existing psychological distress of parents of children with
PIDs.

Post-traumatic stress disorder (PTSD) among parents of
children with severe physical illnesses is a public mental
health concern.'”” PTSD is associated with substantial mor-
bidity, reduced quality of life, high levels of medical utili-
zation, and high economic costs in addition to being a heavy
burden on child care.'®!” The recent outbreak of the COVID-
19 pandemic will inevitably lead to a surge of post-traumatic
stress symptoms in different groups of people in the future,
and some evidence for this has already emerged.'®

Children with PIDs are one of the riskiest groups in terms
of both physical and mental health during the pandemic;
however, to the best of our knowledge, there is no study on
the psychological status of immunocompromised children or
their parents in this period. This study aimed to evaluate the
anxiety and post-traumatic stress symptoms of the parents of
children with PIDs during the COVID-19 pandemic.

Materials and Methods
Participants

A total of 34 parents of children with PIDs who were
followed up between June and September 2020 in the pe-
diatric allergy and immunology outpatient clinic at Akdeniz
University Hospital (Antalya, Turkey) were selected. Two
parents were not included in the study because they were
illiterate, and 1 parent did not want to fill out the forms;
thus, the final study group consisted of 31 parents recruited
from 65 patients with PIDs who were followed up in this
outpatient clinic.

The parents of patients who were admitted to the inten-
sive care unit or pediatric service at that time were not
included as this may affect the results. No participant had
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been infected with COVID-19 at the time of the study. As
the control group, the parents of healthy children were
matched with those in the study group in terms of gender
and age. The participants in the control group were recruited
from the relatives of hospital staff.

Informed consent

All participants were informed of the study, and their
written consent was obtained. Approval was obtained from
the ethics committee of Akdeniz University Faculty of
Medicine (no: 70904504/502).

Measures

Sociodemographic data form. This form was used to eval-
uate the sociodemographic characteristics of children and
parents, disease-related parameters (duration, age of diag-
nosis, treatment, etc.), and social media usage habits of
parents during the pandemic.

COVID-19 knowledge form. This form was created by re-
searchers for this study and was used to assess the parents’
knowledge about COVID-19 (Table 1).

Generalized anxiety disorder 7-item. Generalized anxiety
disorder 7-item (GAD-7) was developed by Spitzer and others
to evaluate generalized anxiety disorder according to Diag-
nostic and Statistical Manual of Mental Disorders-IV-TR
criteria.” It is a 7-item 4-point Likert-type (0: none, 1: many
days, 2: more than half of the days, 3: almost every day) self-
report scale that evaluates the experiences asked in the scale
items in the last 2 weeks. Scores of 5, 10, and 15 are the cutoff
points for mild, moderate, and severe anxiety, respectively.
The reliability and validity of the GAD-7 scale have been
confirmed for the Turkish population by Konkan et al.*°

Post-traumatic stress disorder checklist civilian version. The
scale is a validated 17-item self-report scale assessing the
severity of traumatic stress symptoms.?' The 3 symptom
domains include re-experiencing (5 items), avoidance
(7 items), and hyperarousal (5 items). Subjects were asked
to choose the most appropriate response according to how
much they have been affected in the last month after a
stressful event. Each question provides a 5-point Likert-type
assessment and is scored between O and 4. The total score of
the scale is the sum of the responses given to the items. In a
study of the scale for the Turkish population, the cutoff
score of the scale was specified as between 22 and 24, and
both specificity and sensitivity were found to be >70% at
this cutoff point. The Turkish adaptation of the scale was
performed by Kocabagoglu et al.*?

TaBLE 1. COVID-19 KNOWLEDGE FOrRM

1. In which country was COVID-19 first seen?

. Which country has the highest number of cases so far?

. In which month most cases have been reported so far in
Turkey?

. What are the most common symptoms of COVID-19?

. How is COVID-19 treated?

. Who are considered as the riskiest groups?

. What are the most effective protection methods?

. How many days is the recommended quarantine period
in case of doubt?

. How long is the recommended physical distance?

. How is COVID-19 transmitted?
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Sleep-related parameters. Two questions of the Pittsburgh
Sleep Quality Index were used to evaluate the sleep duration
and subjective sleep quality of the participants.?*~*

Statistical analysis

The numerical variables in the study are presented as the
mean and standard deviation, frequency, or percentage. The
compatibility of the numerical variables to normal distri-
bution was evaluated using the Shapiro—Wilk test. Student’s
t-test was used for normally distributed variables, and the
Mann-Whitney U test was used for variables that were not
normally distributed. The relationship between categorical
variables was examined using the x> test. Spearman’s cor-
relation analysis was performed to evaluate the relationship
between the anxiety scale score, PTSD scale score, and
COVID-19 knowledge survey score. The study was con-
ducted with a 95% confidence level, and P-values <0.05
were considered statistically significant.

Results

The baseline characteristics of the study group are sum-
marized in Table 2. The demographic data of the partici-
pants in this study are presented in Table 3. Of the 31
parents in the study group, 22 (71%) parents were mothers
and 9 (29%) parents were fathers. There was no significant
difference between the study and control groups in terms of
age and gender. In addition, there was no significant dif-
ference between the study and control groups in terms of
height, weight, monthly income, number of siblings, number
of people living at home, presence of an individual over the
age of 65 years, and decreased income during the COVID-
19 pandemic. The rate of consanguineous marriage between
parents was 25.8% in the study group and 6.5% in the
control group.

The social media usage habits of the participants during
the pandemic were examined; although there was no sig-
nificant difference between the 2 groups, both active social
media use and the time spent on social media during the
COVID-19 pandemic were higher in the control group.

A comparison of the anxiety levels of the study and
control groups revealed that anxiety levels were signifi-
cantly higher in the study group than in the control group
(P<0.01). In the study group, 10 (32.2%) participants had
mild anxiety, 5 (16.2%) participants had moderate anxiety,
and 16 (51.5%) participants had severe anxiety. In contrast,
there were 21 (67.7%), 7 (22.5%), and 3 (9.6%) partici-
pants with mild, moderate, and severe anxiety, respec-
tively, in the control group. When the PTSD levels of the
groups were compared, post-traumatic stress disorder
checklist civilian version (PCL-C) scores were signifi-
cantly higher in the study group than in the control group
(P<0.01).

Participants were asked about their sleep duration during
the COVID-19 pandemic, and their responses were grouped
as ““less than 6 hours” and ‘“‘more than 6 hours.” A com-
parison of the sleep-related parameters of the groups re-
vealed that the proportion of parents with a shorter sleep
duration (<6 h) was significantly higher in the study group
than in the control group (P <0.05). Similarly, the subjective
sleep quality of the participants was grouped as ‘‘good’” and
“poor.” Although the subjective sleep quality of parents in

TABLE 2. THE BASELINE CHARACTERISTICS
OF THE PATIENT GROUP

Age of diagnosis (months) 34.45+44.25
Age of onset (months) 17.8+31.43
Duration of follow-up 51.87+£49.36
Diagnoses of patients with PID
X-linked agammaglobulinemia 11 (35.5%)
Common variable immunodeficiency 9 (29%)
Severe combined immunodeficiency 4 (12.9%)
Hyper IgM syndrome 1 (3.2%)
DiGeorge sydrome 1 (3.2%)

Ataxia telangiectasia 1
STAT3 mutation 1(
CASP8 mutation 1 (3.2%)
CDS55 deficiency 1¢(
IRF8 mutation 1(

Primary pediatric vaccination

Completed 17 (54.8%)

Incomplete 14 (45.2%)
Comorbidities

Yes 11 (35.5%)

No 20 (64.5%)
Psychiatric comorbidities

Yes 5 (16.1%)

No 26 (83.9%)
Treatment

Antibiotic prophylaxis 12 (38.7%)

Antifungal prophylaxis 4 (12.9%)

IVIg 27 (87.1%)

Immunosupressive 5 (16.1%)

Others 10 (32.3%)
History of hospitalization

Yes 17 (54.8%)

No 14 (45.2%)
History of ICU hospitalization

Yes 3 (9.7%)

No 28 (80.3%)
History of BMT

Yes 3 (9.7%)

No 28 (80.3%)
Familial history of PID

Yes 3 (9.7%)

No 28 (80.3%)

BMT, bone marrow transplantation; ICU, admission to an
intensive care unit; IVIg, intravenous immunoglobulin; PID,
primary immunodeficiency.

the patient group was worse than that of parents in the
control group, there was no statistically significant differ-
ence between the 2 groups (P=0.07).

There was no significant difference between the 2 groups
in terms of the total number of correct answers given to the
questions in the COVID-19 knowledge questionnaire. In
addition, there was no significant correlation between the
total number of correct answers and GAD-7 and PCL-C
scores. In the study group, no significant relationship was
found between active social media use and correct answers
to the questions in the COVID-19 knowledge survey. In
addition, no significant relationship was found between the
time spent on social media and answering the questions
correctly. Table 4 gives the comparison of the groups in
terms of scale scores, sleep-related parameters, and ques-
tionnaire results.
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TABLE 3. THE DEMOGRAPHIC DATA OF THE SUBJECTS

Patient group (n: 31) Control group (n: 31) P
Age (months)? 86.06+£62.37 86.83+£61.78 0.89
Gender (male) 20 (64.5%) 20 (64.5%) 0.99
Maternal age (years)” 34.52+£5.49 34.42+5.58 0.82
Paternal age (years)” 39.48+8.52 38.94+6.00 0.93
Maternal education

Primary school or illiterate 12 (38.7%) 11 (35.5%)

Secondary or high school 12 (38.7%) 8 (25.8%) 0.34

University or above 7 (22.6%) 12 (38.7%)

Paternal education”

Primary school or illiterate 7 (22.6%) 3 (9.7%)

Secondary or high school 15 (48.4%) 18 (58.1%) 0.38

University or above 9 (29%) 10 (32.3%)

Presence of any maternal disease”

Yes/no 724 6/25 0.76
Presence of any paternal disease”

Yes/no 3/28 5/26 0.71
Number of siblings® 1.19+0.7 1.16+0.87 0.74
Monthly income (t1)* 4,129.03 4,464.52 0.16
Age above 65 years old (yes/no)” 7/24 4/27 0.32
Number of occupants in the household® 4.3+0.74 4.1+0.87 0.42
Place of living”

Urban 17 (54.8%) 30 (96.8%) 0.01

Rural 14 (45.2%) 1 (3.2%)

Type of delivery®

Vaginal 11 (35.5%) 21 (67.7%) 0.01

C/S 20 (64.5%) 10 (32.3%)

Consanguineous marriage (yes/no)” 8/23 2/29 0.04
Near presence of individual with COVID-19 (gles/no)b 5/26 13/18 0.03
Decrease in income during pandemic (yes/no) 14/17 14/17 >0.99
Active social media use (yes/no) 20/11 26/5 0.08
Time spent on social media

<1 h per day 23 (74.2%) 17 (54.8%) 0.11

21 h per day 8 (25.8%) 14 (45.2%)

Source of information®

TV 24 (77.4%) 22 (711%) 0.56

Official social media accounts 11 (35.5%) 11 (35.5%) 0.99

Nonofficial social media accounts 2 (6.5%) 3(9.7%) 0.64

Significant p values were shown as bold.
“Mann-Whitney U test.
®Chi-square test.

The anxiety and post-traumatic stress scores of moth-
ers (n=22) and fathers (n=9) were compared in the study
group, and no significant difference was found. Among
parents in the patient group, higher GAD-7 and PCL-C
scores were associated with a significantly shorter sleep
duration (Table 5). According to Spearman’s correlation
analysis, there was a statistically significant positive
correlation between the GAD-7 and PCL-C scale scores of
parents in the patient group (r: 0.710, P<0.001)
(Table 6).

Discussion

In this study, anxiety levels were significantly higher in
the study group than in the control group. In the study group,
51.5%, 16.2%, and 32.2% of parents had severe anxiety,
moderate anxiety, and mild anxiety, respectively. Post-
traumatic stress scores were also higher in the study group
than in the control group.

Chronic diseases in childhood may affect the psychosocial

well-being of children and their families. In general, parents
are responsible for the care of a child with a chronic disease,
which requires them to balance the child’s health care needs
with those of other family members and work commitments.
However, parents may have difficulty in accepting the child’s
diagnosis and prognosis and suffer from anxiety about the
child’s future welfare.>> Taking care of children with chronic
and potentially life-threatening diseases may be stressful for
families.”® Consequently, parental anxiety symptoms have
been found to be associated with lower quality of life and
lower scores in adaptive behavior domains. Furthermore,
parental anxiety may increase the anxiety of their children.?’

There are some studies on the psychological issues of
patients with PIDs; however, studies evaluating the psy-
chological aspects of the parents of patients with PIDs are
limited. In a previous study, health-related quality of life
was considerably poorer among patients with PIDs than
among those in the healthy control group.®
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TABLE 4. THE COMPARISON OF THE GROUPS IN TERMS
OF SCALE SCORES, SLEEP-RELATED PARAMETERS,
AND KNOWLEDGE FORM RESULTS

TABLE 6. CORRELATION BETWEEN GENERALIZED
ANXIETY DISORDER 7-ITEM AND POST-TRAUMATIC
STRESS DISORDER CHECKLIST CIVILIAN VERSION SCORES

Patient Control
group group
(n: 31) (n: 31) P
GAD-7* 9.32+6.06 4.19+4.07 0.001
Severity of anxiety” 0.001
Mild 10 (32.3%) 21 (67.7%)
Moderate 5 (16.1%) 7 (22.6%)
Severe 16 (51.6%) 3 (9.7%)
PTSD-civilian 27.65+16.63 12.32+10.77 <0.001
version”
Sleep time®
<6h 16 (51.6%) 7 (22.6%) 0.018
>6h 15 (48.4%) 24 (77.4%)
Subjective sleep quality”
Good 9 (29%) 16 (51.6%) 0.07
Poor 22 (71%) 15 (48.4%)

Number of correct 8.06+£1.46 7.68%£1.70 0.48
answers of
COVID-19

knowledge form®

Significant p values were shown as bold.

“Mann-Whitney U test.

y2 test.

GAD-7, generalized anxiety disorder-7; PTSD, post-traumatic
stress disorder.

It is unclear whether the cause of the deterioration in self-
esteem, physical functioning, and family activities is the
type of illness (including specific diagnosis and duration or
age at diagnosis), treatment factor (eg, frequency of IVIg
treatment), or patient’s chronic health condition. Never-
theless, the family’s g)erceived burden of the disease seems
to be a key factor.”® In a study conducted by Kuburevic
et al., compared with healthy peers and children with ju-
venile idiopathic arthritis, children with PIDs had signifi-
cantly lower total scores in both parent-reported and
children-reported Pediatric Quality of Life Inventory.

It was reported that 6 (24%) of 25 children had signifi-
cant anxiety symptoms, and 5 (20%) children had significant
depressive symptoms.'® In another study that assessed the
psychiatric impact on the parents of 26 PID patients, the
most significant stressors for parents were the presence of
anxiety for an extended duration, the lack of a definitive
treatment for the disease, and the side effects and compli-
cations in treating the child.*

TABLE 5. CORRELATION BETWEEN SCALE SCORES
AND SLEEP TIME

Sleep time
<6h >6h P

PTSD-civilian version® 34.13+13.24 20.73+17.48 0.011
GAD-7? 11.94+4.97 6.53£5.97 0.022

Significant p values were shown as bold.

*Mann—Whitney U test.

GAD-7, generalized anxiety disorder-7; PTSD, post-traumatic
stress disorder.

Number

of correct

answers
PTSD- of COVID-19
civilian  knowledge

r GAD-7 version questionnaire

GAD-7 — 0.710% —0.065
PTSD-civilian version 0.710* — -0.013
Number of correct -0.065 -0.013 —

answers

of COVID-19

knowledge form

“Spearman correlation analysis.
GAD-7, generalized anxiety disorder-7; PTSD, post-traumatic
stress disorder.

In our study, the anxiety and post-traumatic stress levels
of the parents in the study group during the COVID-19
pandemic were higher than those of the parents in the
control group. Parents in the patient group had higher anx-
iety and post-traumatic stress levels as they could be worried
that their child may have frequent and severe infections due
to immune system defects. Moreover, some of the treat-
ments (IVIg) for children with PIDs are administered in the
hospital; thus, they had to visit the hospital during the
pandemic, which can cause anxiety.

However, the parents of healthy children in the control
group may skew the results. Furthermore, the ratio of those
living in rural areas to those living in urban areas was sig-
nificantly higher in the study group than in the control
group; this may also affect the results in this study.

Some studies have been conducted during the COVID-19
pandemic on children with chronic diseases and their care-
givers. In a study on children with chronic lung diseases and
their parents, they were found to have higher anxiety levels
due to the COVID-19 pandemic, and the parents used more
mature coping strategies to manage stress during the pan-
demic.® In another study conducted in June 2020, the
mothers of children with cystic fibrosis, especially those aged
0 to 12 years with cystic fibrosis, had higher trait anxiety
scores than the mothers of healthy children. In addition, most
of the mothers of children with cystic fibrosis reported that
their anxiety levels were decreased after the interview.>'

In a study exploring the experiences, information, and
support needs, and decision making of parents with a child
with cancer during the COVID-19 pandemic, it was found
that most of the parents were worried about SARS-CoV-2
and the possibility of transmitting the virus to their child if
they were infected. During the first month of the lockdown
in the United Kingdom, many parents reported that the
hospital was no longer considered as a safe place.'* How-
ever, in contrast, a study reported that the additional stress
from COVID-19 did not impair the psychosocial functioning
of children with cancer and their families.*?

In our study, a 10-question knowledge form, which was
created by researchers for this study to evaluate the
knowledge levels of the participants about COVID-19, was
used. No relationship was found between the total number of
correct answers in the questionnaire and the anxiety and
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PTSD scale scores. In addition, no significant difference was
found between anxiety and PTSD scale scores and between
those with and without COVID-19—positive individuals in
their close environment. The findings may be explained by
the small sample size.

This study is the first to evaluate the mental health of
parents of children with PIDs during the COVID-19 pan-
demic. However, there are some limitations in the study. First,
the study was a cross-sectional study. The mental state of the
parents before the COVID-19 pandemic was not evaluated.
Therefore, it is unknown whether the differences between the
study and control groups are attributed to the COVID-19
pandemic or the adverse effects on sleep and mental health
when caring for children with chronic medical conditions.

In contrast, parents may experience less stress due to
being able to spend more time at home with their children
during the COVID-19 pandemic or because everyone is
wearing masks in public areas during the COVID-19 pan-
demic, which could reduce the possibility of infections.
Regarding sleep habits, parents caring for medically ill
children will likely have more sleep disturbances than par-
ents who have healthy children even in the absence of a
pandemic. In contrast, the pandemic may have improved
their sleep habits (working from home or children not at-
tending school may allow more time for sleeping).

However, we cannot conclude on this without examining the
data on the sleep quality of the parents before the pandemic.
Second, other psychopathologies beyond anxiety and PTSD
were not evaluated for the parents. Third, the control group
consisted of healthy children. It would be more appropriate to
add another control group consisting of children with other
chronic diseases. Fourth, children with PIDs were not evaluated
in this study because the majority of the patients were young,
and some children were not suitable for psychiatric interviews
and scale scoring due to their mental limitations. Fifth, PIDs are
rare diseases, and the actual number of patients cannot be ac-
curately determined due to the concerns of parents about vis-
iting the hospital during the COVID-19 pandemic.

Conclusion

This study revealed that the anxiety and post-traumatic
stress levels of parents of children with PIDs were higher
than those of parents of healthy children. The COVID-19
pandemic presents a mental health challenge, and the after
effects of the pandemic can be greatly different between the
parents of patients affected by chronic diseases and the
general population. The findings demonstrated the impor-
tance of professional psychological support for the parents
of children with PIDs in the current and possible future
pandemics.

Parents play an important role in helping their child adapt
to living with chronic diseases. Therefore, psychological
therapies for parents could improve their mental health and
enhance the overall psychological well-being of the fami-
ly.*® Future studies are needed to evaluate the psychological
status of these parents and the effects of psychological in-
terventions during the COVID-19 pandemic.
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