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Abstract
Day-to-day clinical management of patients with inborn errors of immunity, including chronic granulomatous disease (CGD), 
has been affected by the coronavirus disease-2019 (COVID-19) pandemic. There is a dearth of information on impact of 
this pandemic on clinical care of children with CGD and psychological profile of the caretakers. Among the 101 patients 
with CGD followed up in our center, 5 children developed infection/complications associated with COVID-19. Four of 
these children had a mild clinical course, while 1 child developed features of multisystem inflammatory syndrome in chil-
dren (MISC) requiring intravenous glucocorticoids. Parents and caretakers of CGD patients (n = 21) and 21 healthy adults 
with similar ages and genders were also evaluated on the following scales and questionnaires: COVID-19 Fear Scale (FCV 
19S), Impact of Event Scale (IES-R), Depression, Anxiety, and Stress Scale (DASS 21), Preventive COVID-19 Behavior 
Scale (PCV 19BS), and a “COVID-19 Psychological wellbeing questionnaire.” Median age of the parents/caregivers was 
41.76 years (range: 28–60 years). Male:female ratio was 2:1. In the study group, 71.4% had higher IES scores compared to 
14.3% in controls. The caregivers had a high prevalence of stress, anxiety, avoidance behavior, and depression compared 
to controls (p < 0.001). Children with CGD have had predominantly mild infection with COVID-19; however, caregivers/
parents of these children were at risk of developing psychological distress. The COVID-19 pandemic has brought to light 
the importance of patients’ and caretakers’ mental health which needs periodic assessment and appropriate interventions.
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Introduction

Since its emergence in December 2019, the coronavirus 
disease-2019 (COVID-19) has rapidly spread over the 
entire world and has led to unprecedented repercussions on 

physical and mental health across ethnicities [1–3]. Nearly 
760 million people have been affected until date with cumu-
lative deaths of approximately 6.8 million, and a case fatality 
rate of ∼ 2.5 [4]. The high transmission risk and mortality 
rates have led many countries to impose nation-wide lock-
downs and shutdown of state borders, closure of schools 
and various institutions, restriction of social gatherings, and 
solitary confinement of both healthy and affected individuals 
to contain the spread of the disease [5]. The Government 
of India, in particular, imposed a nation-wide lockdown on 
25th March 2020 affecting the movement of nearly 1.4 bil-
lion people [5]. Such measures, although necessary, have 
made a significant detrimental impact on the psychosocial 
milieu of every individual across the globe [1–3, 5]. Vari-
ous authors have reported a surge in intensity of anxiety, 
depression, and stress among every stratum of the popula-
tion during this pandemic with the frequency of abnormal 
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psychological impact ranging from 15 to 75% [2, 3, 6–8]. 
In particular, the lower and middle socio-economic classes 
have had a harrowing time because of lack of earning oppor-
tunities and inability to access healthcare facilities. These 
factors have compounded features of emotional lability, 
anxiety, stress, depression, and even post-traumatic stress 
symptoms, especially in caregivers who are looking after 
children with chronic diseases such as inborn errors of 
immunity (IEI) [9–11].

Among the IEIs, chronic granulomatous disease (CGD) 
belongs to the group of phagocytic disorders that is associ-
ated with defective respiratory burst of phagocytes [12, 13]. 
These children frequently receive hematopoietic stem cell 
transplantation (HSCT) in Western hospitals, but due to finan-
cial limitations, the majority of them in India only receive 
prophylactic antimicrobials [14–16]. Accessing appropriate 
care for these children has been made more difficult due to the 
pandemic. Parents were filled with uncertainty, anxiety, and 
fear, especially in light of their child’s potential exposure to 
the coronavirus, and their situation was made more difficult 
by the shift to telemedicine and online care [17].

In general, only a few studies have explored psychological 
comorbidities in caregivers of children with IEIs (Table 1) 
[9, 11, 13, 18–22]. Most of these studies, however, have 
reported higher incidence of psychological comorbidities 
in both patients and their caregivers in IEIs as a whole 
(Table  1). To the best of our knowledge, no study has 
explored the impact of COVID-19 on clinical care and psy-
chological profile in parents/caregivers of CGD.

The present study aimed at elucidating the difficulties 
and psychological status of caregivers of children with CGD 
during the COVID-19 pandemic, from the perspective of a 
developing country. We also report the clinical manifesta-
tions of COVID-19 infection and its resultant complications 
in our cohort of CGD from North India.

Methodology

We retrieved the medical records of children with CGD who 
were followed up at Pediatric Immunodeficiency Clinic of 
the Advanced Pediatrics Center, Post Graduate Institute of 
Medical Education and Research, Chandigarh, India, and had 
COVID-19 infections or its complications. The diagnosis of 
CGD was based on diagnosis according to the revised Euro-
pean Society of Immunodeficiencies (ESID) registry [23].

We designed a “COVID-19 Psychological wellbeing 
questionnaire” based on the Impact of Event Scale (IES-
R); Depression, Anxiety, and Stress Scale (DASS 21); Fear 
of COVID-19 Scale (FCV 19S); and Preventive COVID-19 
Behavior Scale (PCV 19BS). Written and verbal consent 
were sought prior to assessment. Only those parents/caregiv-
ers who gave informed consent and understood/answered all 

sections of the questionnaire were recruited in the present 
study. After initial screening, the responses of 21 parents/
caregivers of patients with CGD and 21 age- and gender-
matched adults who fulfilled the abovementioned criteria 
were assessed at the end of the study.

Parents/caregivers were assessed personally or telephoni-
cally by a trained psychologist or senior resident (post-doc-
toral fellow) on study measures. The study was approved by 
our Institute’s Ethics Committee (No:INT/IEC/2022/SPL-
51). Parents/caregivers of patients with CGD were assessed 
on the following measures.

The Impact of Event Scale (IES‑R)  The original scale was a 
15-item self-reported measure developed in 1979 to assess 
subjective distress caused by traumatic events [24]. Revision 
of this scale was done by Weiss and Marmar in 2007 [25], and 
distress was assessed on 3 dimensions: intrusion, avoidance, 
and hyperarousal. To explore the level of distress, participants 
were asked to remember stressful life event (COVID-19 pan-
demic) and report their level of distress. Total score of IES-R 
ranges between 0 and 88 (0–23: no impact; 24–32: clinical 
concern for post-traumatic stress disorder (PTSD); 33–37: 
probable diagnosis of PTSD; and 37–88: high enough to sup-
press immune system’s functioning, even 10 years after an 
impact event) [26]. Cut-off score for the scale was 24 and 
higher scores were indicative of higher distress. The scale had 
good psychometric properties (Cronbach’s alpha 0.79 to 0.91) 
with test–retest reliability of 0.89 to 0.94.

Depression, Anxiety, and Stress Scale (DASS 21)  This scale 
was used to measure distress along three axes of stress, anxi-
ety, and depression [27]. It had 21 items (7 items for each 
component of stress, anxiety, depression) and all items of 
the scale were rated on a 4-point Likert scale (0 = did not 
apply to me at all, 1 = applied to me sometimes, 3 = applied 
to me most of the times). For the present study, total scores 
of DASS21 were multiplied by two to get scores equivalent 
to original DASS 42 scale [28]. There were cut-off scores 
for each domain to assess the severity of stress, anxiety, and 
depression. Cronbach’s alpha coefficient, for the entire scale, 
was 0.83, and for depression, anxiety, and stress were 0.83, 
0.85, and 0.80, respectively.

Fear of COVID‑19 Scale (FCV 19S)  This was a 7-item scale 
to measure affective and physiological aspects of fear [29]. 
Items were rated on a 5-point Likert scale. Minimum score 
was 1 and maximum score was 5 for each item, and total 
score ranged from 7 to 35 with higher scores reflecting 
higher fear. The present scale had good psychometric prop-
erties with internal consistency of 0.82 and test–retest reli-
ability of 0.72, and good concurrent validity. Cronbach’s 
alphas were 0.82 for affective response, and 0.86 for physi-
ological response [30].
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Preventive COVID‑19 Behavior Scale (PCV19BS)  Preventive 
behavior during the COVID-19 pandemic was assessed by 
using PCV as per World Health Organization (WHO) guide-
lines, i.e., washing hands, respiratory hygiene, staying at 
home and maintaining social distancing, etc. [31]. The pre-
sent scale consisted of 9 domains and items of the scale were 
rated on a 5-point Likert scale. Overall score was derived 
from summed up scores of all the items. Higher the score, 
greater is the adherence towards preventive behavior.

Statistical Analysis

The data obtained was transferred to a Google Excel sheet 
and analyzed by using Statistical Package for Social Sci-
ence (SPSS) version 28 (IBM SPSS Statistics, New York, 
USA). Descriptive data was analyzed by using frequency 
distribution, percentage, and median. IQR and comparison 
between different categories were done with the chi-square 
test/Ficher’s exact test and Kruskal–Wallis test with post 
hoc analysis. Spearman’s co-relation coefficient was used 
to explore the association between clinical measures and 
socio-demographic variables.

Psychological Wellbeing COVID Questionnaire

As the pandemic had a great impact on mental health of 
caregivers of children with chronic diseases, thus, a specially 
designed questionnaire was formulated to assess subjective 
experiences of parents of children with CGD during the 
COVID-19 pandemic. The questionnaire was administered 
on 21 caregivers’ children with CGD, and content and face 
validity of the scale was assessed by 2 pediatric immunolo-
gists, 2 senior residents in pediatric clinical immunology and 
rheumatology, and 1 child psychologist. Subjective experi-
ences were recorded on a Likert scale (not at all = 0; a little 
bit = 1; moderately = 2; quite a bit = 3; extremely = 4) (Suppl. 
table 1).

Results

Among the 101 patients with CGD, 5 children developed 
infection/complications associated with COVID-19. A 
15-year-old child with NCF1 mutation had mild fever and 
influenza-like illness. On investigation, he was noted to be 
COVID-19 positive; however, he became well after 5 days 
with routine supportive care. Another 2 siblings [18-year-
old girl and 15-year-old boy] with NCF1 mutation had 
features of cough, nasal discharge, and anosmia. All of 
their family members had similar features, and were found 
to be COVID-19 positive. Children of both these families 
had a mild phenotype and were managed conservatively.

A 4-year-old boy with CYBB mutation presented with 
fever, mild cough, and cervical lymphadenitis (Staphylo-
coccus aureus). During routine evaluation, he was found 
to be COVID-19 positive. He was treated with intravenous 
antibiotics for 2 weeks, following which his symptoms 
resolved.

Another 10-year-old boy with NCF2 mutation had a dif-
ficult course with COVID-19. He had initially presented 
with an acute febrile illness with a gastrointestinal focus 
of infection. Within 48 h, he developed myocardial dys-
function, coagulopathy, and laboratory features suggestive 
of hemophagocytic lymphohistiocytosis. On reviewing his 
history, it was noted that 4 weeks back, he had come in con-
tact with one of his neighbors who was COVID-19 positive. 
Further investigation revealed elevated titers of antibodies 
against spike protein of COVID-19. A diagnosis of mul-
tisystem inflammatory syndrome in children (MIS-C) was 
made and methylprednisolone (30 mg/kg/day) was initiated, 
and given for 3 days. He responded within 24 h and was 
subsequently discharged on tapering doses of oral steroid. 
He remains well on follow-up.

We also observed that the rate of hospital-admission of 
patients with CGD increased during the COVID-19 pan-
demic as compared to pre-COVID-19 era (Fig. 1). The likely 
cause of this increase in hospital admissions was that par-
ents of children with CGD had heightened experiences of 
uncertainty and worry as well as fears, in the context of their 
child’s rare chronic illness. In addition, most caregivers felt 
that they were more comfortable with the primary doctor (at 
Chandigarh) managing and treating their children, irrespec-
tive of whether their children were afflicted with COVID-19 
or otherwise.

The COVID-19 psychological wellbeing questionnaire 
was assessed in parents/caregivers of 21 children diagnosed 
with CGD and compared with 21 age- and gender-matched 
adults from general population (control group). Except for 
the child who developed MIS-C, all other children had con-
tracted COVID-19 infection after their parents/caregivers 
had answered the COVID-19 psychological wellbeing ques-
tionnaire. None of the children had received COVID-19 vac-
cines before the commencement of the present study. The 
median age of the parents/caregivers was 41.76 years (range: 
28–60 years). Male:female ratio was 2:1. Among the study 
group, majority of caregivers had attained intermediate-level 
education (61.9%), 52.4% were earning ≤ 238 US dollars per 
month, 42.9% belonged to lower-middle socio-economic sta-
tus (SES), and approximately half (52.4%) were living in 
joint families in urban locality. Among the control group, 
about half of the participants (52.4%) were graduates, 47.6% 
were earning ≥ 475 US dollars, 57.1% were from upper-mid-
dle SES, and 76.2% were living in urban locality (and 57.1% 
living in nuclear families) (Table 2).
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Perception of Caregivers

Among the caregivers, 38.1% reported that their children 
were admitted during study period. About 66% were in 
favor of their wards ( ≥ 18 years of age) getting COVID-19 
vaccination. Caregivers of 28.6% children were concerned 
that their children were more vulnerable of getting infec-
tion during pandemic lockdown because of underlying 
CGD. However, only 4.8% reported lapse in compliance 
to therapy (prophylactic antimicrobials-cotrimoxazole/
itraconazole) because of inability to procure drugs due 
to lockdown. Majority of them (71.4%) tried to contact 
their treating doctor at the time of crisis/disease flare, and 
47.6% were on regular follow-up for treatment of their 
children. About one-fourth of caregivers (23.8%) were 
worried that their children may not be able to get ade-
quate medical assistance for worsening disease parameters 
because of lockdown.

Impact of COVID‑19 on Mental Health 
of Participants

Negative experiences of the participants were assessed by 
using IES-R and we found that avoidance behavior was the 
most prevalent behavior exhibited by the parents/caregivers 
of children with CGD, followed by dissociative and “similar 
to flashbacks experiences” (avoidance) than the control group 
(p < 0.001) (Table 3). Majority of participants in the study 
group (71.40%) also had higher scores (IES Score ≥ 23) signify-
ing notable distress. In addition, 42.9% of participants showed 

some symptoms of PTSD, and 14.3% of them may probably fit 
into a diagnosis of PTSD (Fig. 2 and Suppl. Figure 1).

Stress, Anxiety, and Depression

Parents/caregivers of children with CGD experienced sig-
nificant higher distress related to the COVID-19 pandemic. 
In comparison to the control group, the study group showed 
significantly more distress in terms of anxiety (p-0.018) and 
depression (p-0.025) (Table 3). About half (47.6%) of them 
experienced mild stress, about one-fourth (23.8%) experi-
enced moderate anxiety, and 14.3% showed mild to moder-
ate symptoms of depression. Among the control group, 9.5% 
experienced mild stress, 14.3% exhibited anxiety symptoms, 
and only 4.8% had depressive symptoms (Suppl. Figure 2).

Fear of COVID‑19 and Preventive Behaviors During 
Pandemic

Fear of the COVID-19 pandemic had great impact on mental 
health and wellbeing of everyone, especially on patients with 
chronic illness and on their caregivers as well. Groupwise com-
parison revealed that parents/caregivers of children with CGD 
exhibited significantly higher COVID-19-related fears during the 
pandemic (p < 0.001). On expressional fear reaction dimensions 
of FCV 19S, study group participants scored significantly higher 
than their counterparts (p < 0.001) and no significant difference 
was observed on affective dimension. They were also following 
more preventive behaviors than controls (p-0.021) (Table 3).

Fig. 1   Total number of hospital admissions of patients with CGD before and during COVID-19 pandemic
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Table 2   Demographic 
description of the participants

Demographic parameters Group 1 (N = 21)
Caregivers of 
children with 
CGD

Group 2 (N = 21)
Healthy adults

Age (in years)
Range

41.76 ± 7.90
(28–60 years)

41.76 ± 7.90
(28–60 years)

Age range  ≤ 40 years
 ≥ 40 years

9 (42.9)
12 (57.1)

9 (42.9)
12 (57.1)

Gender Male
Female

28 (66.7%)
14 (33.3%)

28 (66.7%)
14 (33.3%)

Education
Intermediate
Graduate/postgraduate/doctorate

13 (61.9%)
8 (38.1%)

10 (47.6%)
11 (52.4%)

Occupation
Elementary occupation/house makers 9 (42.9%)

9 (42.9%)
5 (23.8%)
4 (19.0%)

Skilled/semiskilled/agriculture/shop
Clerical/ministerial staff
Associate professional/professional

2 (9.4%)
1 (4.8%)

5 (23.8%)
7 (33.4%)

Family income (in rupees)
 ≤ 238 US dollars
239–474 US dollars
 ≥ 475 US dollars

11 (52.4%)
7 (33.3%)
3 (14.3%)

3 (14.3%)
8 (38.1%)
10 (47.6%)

Socio-economic status (SES)
Upper lower
Lower middle
Upper middle
Upper

6 (28.6%)
9 (42.9%)
6 (28.6%)
0 (0%)

4 (19.0%)
1 (4.8%)
12 (57.1%)
4 (19.0%)

Family type Nuclear
Joint

10 (47.6%)
11 (52.4%)

12 (57.1%)
9 (42.9%)

Locality Urban
Rural

11 (52.4%)
10 (47.6%)

16 (76.2%)
5 (23.8%)

Table 3   Comparative scores of 
participants on various clinical 
measures

Variables Group 1 (n = 21) 
Caregivers of children 
with CGD
Median (IQR)

Group 2 (n = 21) 
Healthy adults
Median (IQR)

K Wallis P value

The Impact of Event Scale (IES-R)
  Intrusion 9.00 (6.00) 3.00 (6.00) 15.129  < 0.001
  Avoidance 12.00 (3.00) 4.00 (9.00) 17.007  < 0.001
  Hyper arousal 7.00 (6.00) 1.00 (4.50) 15.606  < 0.001
  Total IES 26.00 (9.50) 10.00 (17.00) 18.878  < 0.001

Depression, Anxiety, and Stress Scale (DASS 21)
  Stress 12.00 (10.50) 8.00 (5.00) 1.674 0.196
  Anxiety 8.00 (5.00) 4.00 (6.00) 5.565 0.018
  Depression 8.00 (6.00) 6.00 (4.00) 5.009 0.025

Fear of COVID-19 Scale (FCV 19S)
  Emotional fear reaction 11.00 (9.00) 7.00 (3.50) 2.157 0.142
  Expressional fear 7.00 (3.00) 4.00 (2.50) 1.911  < 0.001
  Total FCV 17.00 (7.50) 12 (3.50) 11.203 0.001

Preventive COVID-19 Behavior Scale (PCV19BS)
  Preventive behavior 41.00 (6.00) 39.00 (3.50) 5.356 0.021
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Correlation Analysis Between Psychosocial Variables

Results of correlation analysis revealed that overall distress 
had significant positive association with stress (p-0.010), 
depression (p-0.026), overall fear of COVID-19 (p-0.018), 
and preventive behaviors (p-0.001). Similar associations were 
observed in all dimensions of IES, intrusion, avoidance, and 
hyper arousal behaviors. Stress also had significant association 
with emotional expression of fear (p-0.004) and overall fear of 
COVID-19 (p-0.014), anxiety with emotional fear reaction (p-
0.031), and overall FCV (p-0.017). Preventive behaviors also 
had significant positive associations with emotional expres-
sion of fear (p-0.001) and overall FCV (p-0.045) (Table 4).

Association Between Socio‑demographic 
and Psycho‑social Variables

Association between socio-demographic profile and clinical 
variables was also explored. Significant negative association 
was observed among gender, education, occupation, income 
and SES and distress, fear of COVID-19, and preventive 
behaviors. Parents’ occupation was significantly associated 
with intrusion, hyper arousal and overall distress, depres-
sion, fear of COVID-19, and preventive behaviors. Males 
were more stressed than female caregivers (male mean rank: 
24.14; female mean rank: 16.21; p-0.046), and participants 
having intermediate-level education were more stressed than 

Fig. 2   Severity of impact of COVID-19 event among the caregivers group and control group participants

Table 4   Association between 
distress (IES) and stress, 
anxiety, depression (DASS 21), 
and Fear of COVID scale (FCS) 
and Preventive Behavior Scale 
(PCS) among the caregivers 
of children with chronic 
granulomatous disease

* Significant at 0.005. **Significant at 0.001
IES Impact of Event Scale, IES I: intrusion, IES II: avoidance, IES III: hyper arousal; DASS Depression, 
Anxiety, Stress Scale, STR stress, ANX anxiety, FCV Fear of COVID, FCV I: emotional fear reaction, FCV 
II: expressional fear, PCV Preventive Behavior Scale 

ST ANX DEP FCV I FCV II FCV total PCV

Intrusion (IES I) .395** – .343* – .663** .363* .486**

Avoidance (IES II) .418** .407** – – .516** .450** .317*

Hyper arousal (IES III) .451** – .312* – .580** .259 .409**

Total IES .469** – .358* – .624** .393* .443**

STR .306* – – .434** .371 –
ANX – .334* – .367* –
FCV I – .811** –
FCV II .603** .502**

FCV total .311*
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graduate/post graduates (intermediate: mean rank 25.20; 
graduate/post-graduate: mean rank 17.03; p-0.030).

Parents/caregivers with elementary occupation were 
significantly more distressed in terms of dissociative expe-
riences (p-0.011), hyper-arousal (p-0.019), and fear of 
COVID-19 (p-0.028), and followed more preventive behav-
iors (p-0.046) than those with skilled profession. Income had 
a negative association with distress with participants earning 
less (≤ 238 US dollars per/month) being significantly more 
distressed than parents earning more (p-0.002). Similarly, 
participants belonging to lower-middle income group were 
more distressed than upper-middle/upper income group par-
ticipants (p-0.015) and fear of COVID-19 (p-0.016) (Table 5 
and Suppl. table 2).

Predictors of Distress

To explore the impact of COVID-19 impact (distress), we 
used linear regression analysis, where demographic and 
clinical variables were considered as independent vari-
ables. Results of regression analysis revealed that income, 
fear of COVID-19, and preventive behaviors jointly con-
tributed 47% in accounting the variance among participants 
(R = 0.47, F = 19.157, p < 0.001) (Suppl. table 3).

Discussion

At the emergence of the COVID-19 pandemic, it was pre-
dicted that presence of an IEI could be an added risk factor 
in contracting moderate to severe COVID-19 (312). How-
ever, with increasing knowledge about the immunopatho-
genesis of COVID-19, it has been observed that most 
patients with IEIs have had a mild clinical course [33, 34] 
(Suppl. table 4). Only certain subsets of IEIs such as com-
bined immunodeficiencies, especially those involving the 
T-cell compartment, type-Ι interferon pathway dysregula-
tion defects, and primary antibody defects such as common 
variable immunodeficiency, were more predisposed towards 
developing severe infection [35–38] (Suppl. table 4). A 

similar mild clinical course of COVID-19 infection has also 
been reported in CGD [33–38]. It has been hypothesized that 
defective respiratory burst and impaired neutrophil extracel-
lular trap formation in CGD may prevent exaggerated lung 
tissue damage seen in severe COVID-19 infection, and prob-
ably has led to better outcomes in this subset of IEIs [39]. 
Nevertheless, complications including mortalities have also 
been reported in certain studies [40–42]. Castano‐Jaramillo 
et al. reported a fatal MIS-C-like illness in a 16-year-old 
boy with CYBB mutation [41]. A similar report of MIS-C in 
CGD (with CYBB mutation) was published by Chou et al. 
who described a 16-year-old boy with acute febrile illness 
with a gastrointestinal focus of infection [42]. In the pre-
sent study, our child with NCF2 mutation had similar clini-
cal features, and he showed a rapid clinical response after 
methylprednisolone therapy. Whether the underlying genetic 
defect in CGD plays a part in development, pathogenesis and 
consequent treatment of MIS-C remain speculative. With a 
few exceptions, most children with CGD, overall, have had 
essentially a mild clinical course with COVID-19 and have 
responded well to conventional supportive care.

Although the clinical manifestations of COVID-19 in 
children with CGD were mild, parents/caregivers under-
went significant psychological distress, especially during the 
nation-wide lockdown and subsequent “waves” that ravaged 
the country. About one-fourth of caregivers were concerned 
that their children may be more vulnerable to COVID-19 
due to their underlying disease and/or may not get necessary 
assistance during disease flare in the lockdown period. How-
ever, nearly three-fourth (71.4%) of caregivers were able to 
contact their treating doctor during times of crisis/disease 
flare, and about one-half (47.6%) were on regular follow-up 
with their primary physician through telemedicine and social 
media platforms such as “WhatsApp.” It was also noted that 
all parents/caregivers were more inclined towards admit-
ting their children at their primary Hospital (at Chandigarh) 
for any observed flare or disease worsening. Mustafa et al. 
reported that in their Allergy/Immunology Clinic, patient 
satisfaction was comparable in both the in-person and video/
telephonic consultation groups during the pandemic [43]. 

Table 5   Association between 
psychological and socio-
demographic variables

* Significant at 0.005. **Significant at 0.001
IES Impact of Event Scale, IES I: intrusion, IES II: avoidance, IES III: hyper arousal; DASS Depression, 
Anxiety, Stress Scale (DASS),  STR stress,  DEP depression, FCV  Fear of COVID, FCV II: expressional 
fear, PCV Preventive Behavior Scale, SES Socio-economic scale

IES I IES II IES III IES total STR DEP FCV II PCV

– – – – -.326* – – –
Education – -.350* -.437** -.360* -.357* – – –
Occupation -.436** – -.481** -.406** – -.409** -.314* -.215
Income -.537** -.463** -.611** -.568** -.537** -.505** -.401** -.322*

SES -.502** -.370* -.584** -.514** -.434** -.418** -.351* -.295
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Most studies concur that by discussion and dissemination of 
appropriate information by primary care physicians may go 
a long way in quelling “emotional burden” of patients with 
chronic diseases, and ensure compliance to therapy [1–3]. 
This is also highlighted in the present study where > 95% 
caregivers reported compliance to therapy (that included 
prophylactic antimicrobials-cotrimoxazole/itraconazole) 
despite major logistical issues during the lockdown.

There were also psychological concerns related to 
COVID-19 vaccination. Population-based studies from 
China observed that “fake news” and “false information” 
regarding efficacy and side-effects related to vaccines were 
responsible for adverse psychological stress in the general 
public [44, 45]. Authors reported that other family mem-
bers’ experiences with vaccination played a positive role in 
ameliorating an individual’s psychosocial stress [45]. The 
Indian Government published recommendations to vacci-
nate children from 1st January, 2022 onwards [46]. None 
of the children in our cohort had received any COVID-19 
vaccines before the commencement of the present study. 
Once the recommendations and the vaccines were made 
available, about one-third of parents/caregivers were hesi-
tant in advocating vaccination for their eligible children. 
However, with presentation of accurate information about 
the pros and cons of COVID-19 vaccines through telemedi-
cine by the treating doctor, the anxiety concerns regarding 
vaccination were mitigated.

The current study used the following scales/outcome 
measures to determine the psychological impact of COVID-
19 on caregivers/parents of CGD: IES-R, DASS 21, FCV 
19S, and PCV 19 BS. It appeared that negative experiences, 
especially “avoidance behavior,” of participants were signifi-
cantly increased in parents/caregivers of children with CGD, 
and ∼ 60% of them had certain features of PTSD. This also 
translated into significantly increased stress (61.8% vs 9.5%), 
moderate-to severe anxiety (33.3% vs 14.3%), and depres-
sion (14.3% vs 4.8%) in comparison to controls. Although 
there is no available literature on psychosocial and behavio-
ral profile of caregivers/parents of children with CGD vis-à-
vis COVID-19, these findings are comparable to other IEIs 
such as primary antibody defects [9–11, 20]. One of the first 
studies to describe the quality of life in CGD was, however, 
reported from the UK in 2013 [18]. Authors observed that 
patients with CGD who were managed with conservative 
therapy (prophylactic antimicrobials) were likely to have a 
disturbed psychological milieu as compared to those who 
underwent HSCT. Another study from Italy did not find 
such an association between patients who underwent HSCT 
versus those who did not [13]. However, both these studies 
were conducted before the emergence of COVID-19 and as 
such, these associations need further investigation. In the 
present study, 1 patient underwent HSCT prior to the onset 
of the pandemic, and his parents’ psychological profile was 

similar to the parents whose children were being managed 
with antimicrobial prophylaxis.

The FCV 19S and PCV 19 BS scores were 7 for “expres-
sional fear reaction” and 41, respectively, and these scores 
were significantly increased in the study group as compared 
to controls. The high score of FCV 19S likely translated 
into parents/caregivers resorting to COVID-19 preventive 
measures such as frequent handwashing, maintaining social 
distance, avoiding large gatherings, and wearing masks. 
We also investigated any association between socio-demo-
graphic profile and clinical variables. It was noted that there 
was significant negative association among gender, edu-
cation, occupation, income and SES with overall distress, 
fear of COVID-19, and preventive behaviors. Males were 
more stressed than female caregivers (male: mean rank: 
24.14; female mean rank: 16.21; p 0.046). This is in con-
trast to Western literature where mothers with children who 
had IEIs were noted to have more psychological distress 
[9, 11]. This may partially be explained by the fact that in 
Asian (including Indian subcontinent) culture, fathers are 
the primary breadwinners and contribute to decisions that 
determine the health and other socio-economic parameters 
of a family [47–49]. In addition, the COVID-19 pandemic 
heralded unanticipated “lockdowns” and subsequent restric-
tion of earning opportunities, and further compounded the 
psychological distress of caregivers, especially fathers [7]. 
It is also interesting to note that participants having inter-
mediate-level education, elementary occupation, and low-
income were more stressed than those who were graduate/
post graduates or those who were skilled professionals and 
had a higher income. This again underscores the need for 
case-based psychosocial interventions through psychoedu-
cation, cognitive behavioral therapy, counselling, and fam-
ily therapy. Further exploration of these parameters in larger 
cohorts and other IEIs is needed from the point of view of 
a developing nation such as India.

The present study underlines that psychological distress, 
especially in the context of COVID-19, may hinder caregiv-
ers/parents’ care towards their wards, and as such, coun-
selling and psychological interventions may be needed to 
ensure good quality of life. Appropriate use of telemedicine 
and dissemination of correct information may reduce dis-
tress in patients as well as their caregivers/parents.

The strength of this study was that this was the larg-
est cohort of caregivers/parents with CGD from India, 
wherein the psychosocial profile was explored with 
respect to the COVID-19 pandemic. However, some lim-
itations include the cross-sectional nature of the study 
and absence of psychological data of caregivers/parents 
before the onset of the pandemic, and the recall methods 
wherein caregivers/parents were asked about their mental 
status during the lockdown and subsequent waves of the 
pandemic.
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Conclusion

Children with CGD have had predominantly mild infection 
with COVID-19 and have responded favorably to conven-
tional supportive care and treatment. However, caregivers/
parents of these children are at risk of developing psycho-
logical distress. Scores for stress, anxiety, and distress were 
significantly elevated in this group as compared to controls. 
The COVID-19 pandemic has unmasked the lacunae in 
taking into consideration the mental health of caregivers/
parents with CGD. This pandemic has also underscored the 
utility of telemedicine and social media during the “lock-
down” to address the non-urgent medical needs of patients. 
Timely recognition of the psychosocial concerns is essen-
tial for identifying personalized psychological support to 
the affected families. Future studies should evaluate psy-
chological interventions such as psychoeducation, cognitive 
behavioral therapy, counselling, and family therapy with a 
larger sample size in patients with CGD and their caregivers/
parents.
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