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Effect of School Closure During COVID-19
Lockdown on ADHD Symptoms Among

Students
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ABSTRACT

Background: Attention deficit
hyperactivity disorder (ADHD) is the most
common neurobehavioral disorder among
children, with an estimated prevalence

of 1.3 per1o000 in India. The nationwide
lockdown imposed due to the COVID-1g9
pandemic has led to the closure of
schools for an indefinite period. After the
reopening of schools, the lockdown period
was feared to have caused a deterioration
in symptoms of existing mental health
conditions among school-going children.
This field study aimed to probe the
association of school closures due to
lockdown with any change in symptoms
of ADHD in aged 6-15 years in the largest
tertiary care hospital in Kolkata.

Methods: A longitudinal observational study
was conducted involving 34 prediagnosed
ADHD patients attending the Clinical
Psychology outpatient department (OPD) of
a tertiary hospital for follow-up. Data was
collected by face-to-face interviews with
the patients’ parents using a predesigned,
pretested structured study schedule.
Conners’ Parent Rating Scale (CPRS) was
used to assess the ADHD symptoms.

Results: Twenty-three (67.65%) patients
were observed to have worsened ADHD
symptoms after lockdown. Significant
worsening was observed in the ADHD
indicator and the mood disorder indicator.
Significant contributing factors were rural
residence, nuclear family, non-attendance
at school, and knowledge inadequacy
among parents.

Conclusion: There was a significant
waorsening of symptoms of ADHD owing to
the school closure due to the lockdown.

Keywords: Attention deficit hyperactivity
disorder (ADHD), school closure, COVID
lockdown, Cooners ADHD Rating Scale

Key Message: The school environment

is important for the overall nurturance

of the mental faculty in childhood. The
drastic measure of school closure for

a prolonged period, as adopted during

the COVID lockdown, may serve some
temporary respite in exigencies but is
detrimental, especially in children with
pre-existing mental health needs like ADHD.
Policymakers should consider this aspect
seriously while notifying similar decisions
about school closures in future emergencies.

ttention deficit hyperactivity disor-

der (ADHD) is the most common
eurobehavioral disorder in child-

hood. In India, its prevalence was estimat-
edat1.3peri100o.' The COVID-19 pandemic
hasled to a nationwide lockdown in India.
In West Bengal, schools were closed con-
tinuously for children up to Class 8 from
the first lockdown (April 2020) to the third
wave of the COVID-19 pandemic (February
2022). Perhaps the most affected among
school-going children were those who
have ADHD. First, the lockdown restricted
them inside homes with minimal outdoor
activity. These conditions may have aggra-
vated their symptoms.> Second, children
with ADHD have problems sitting in one
place and concentrating persistently for
long. So, the sudden shifting of the educa-
tional platform from “offline” to “online”
might have just added to the academic
challenges they faced. Third, school clo-
sure has led to decreased teacher-student
interaction. Many times, symptoms of
ADHD are identified by teachers in their
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schools. Such changes were substantially
reduced during the lockdown. Lastly, the
lockdown had brought the country’s econ-
omy to a standstill, and many people were
pushed to extreme poverty, with many suf-
fering significant economic losses. That
might have further prevented the parents
of such children from seeking medical
help. Very little research has been conduct-
ed and published focusing on the effect of
school closure on ADHD in India.# A few
online surveys have been conducted to
study the association between school clo-
sures due to lockdown and the worsening
of ADHD symptoms. However, to the best
of our knowledge, no field-based study on
this topic has been conducted in India till
the date of commencement of this study.
Recently, an online survey that evaluated
the impact of the COVID-19 lockdown on
children with ADHD and their families
revealed that the COVID-19 lockdown led
to worsening symptoms of ADHD in the
form of an increase in activity level, irrita-
bility, and disturbing and disruptive be-
haviors among children.>

This research aimed to study the associa-
tion of school closures due to lockdown with
worsening symptoms of ADHD in children
aged 6-15 in the largest tertiary care hospital
in Kolkata, West Bengal. Its primary objec-
tive was to compare the symptoms of ADHD
before lockdown from the data repository
in the Department of Clinical Psychology of
this hospital with the symptoms of ADHD
after lockdown in children who were on
regular medication and/or psychological
intervention during that period.

The secondary objective of the study
was to assess the knowledge and percep-
tions regarding ADHD among parents of
children with ADHD.

Materials and Methods

It is a longitudinal observational study.
The data was collected from the Out-
patient Department (OPD) of the
Department of Psychiatry and the Depart-
ment of Clinical Psychology in the said
tertiary care institute between 25 July 2022
and 25 September 2022, for 2 months. As
schools in West Bengal were closed contin-
uously from April 2020 to February 2022,
this period was considered the “lockdown
period.” The period before April 2020 was
considered the “pre-lockdown period” and
that after February 2022, the “post-lock-
down period.”

Study Sample

Parents of children in the age group 6-15
years, enrolled in school who were dinically
diagnosed with ADHD before lockdown
school closure as per Diagnostic and Statistical
Manual of Mental Disorders-5 (DSM-5 and
attending OPD of the Department of Psychi-
atry and Department of Clinical Psychology
of the institute were taken up. Parents of chil-
dren with other etiological factors that may
promote symptoms mimicking ADHD and
parents of children who had stopped taking
medications, leading to the worsening of
symptoms, were excluded.

Sample Size and Sampling
Technique

This study was conducted as a part of the
Short-Term Studentship (STS) program of
the Indian Council of Medical Research
(ICMR). Before submission of the proto-
col to the Institutional Ethics Committee,
a pilot assessment was conducted for
about 1 week to estimate the number of
patients fulfiling the inclusion and exclu-
sion criteria and attending the Psychiatry
and Clinical Psychology OPD. Initially, a
target sample of 40 was kept. However,
within the stipulated time duration, a
total of 34 samples were collected.

Materials Used

A predesigned, pretested, structured study
schedule was prepared with the following
subsections: ~ sociodemographic  profile,
academic profile, knowledge and percep-
tion regarding ADHD, and Conners’ Parent
Rating Scale (CPRS). A participant informa-
tion sheet was prepared in English, Bengali,
and Hindi to provide information to the par-
ticipants.

Study Variables

Independent Variables

Sociodemographic and Academic
Profile

Age of the child (in completed years), sex,
residence, type of family and socioeconomic
status (modified Kuppuswamy Scale),
attending classes or not, current educational
platform (offline/online), scholastic perfor-
mance, frequency of absences from school.

Knowledge and Perceptions Regarding
ADHD

Whether have heard about ADHD, the
source of information, whether they
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think that ADHD is a real disease or not,
the cause of ADHD, symptoms, treat-
ment, curable or not, some questions
were extracted from the Knowledge of
ADHD (K-ADHD) scale.®.

Dependent Variable

All the children were diagnosed as having
ADHD by the consultants in Psychiatry
in the treating hospital, and all of them
were assessed by the shorter version
of Cooners’ Parent Rating Scale before
the lockdown school closure. All of them
were carrying the assessment report and
their other treatment documents.

Part D: CPRS

CPRS can evaluate a broad range of psy-
chopathology and behavioral symptoms
in children apart from ADHD, like disrup-
tive behavior disorders, mood disorders,
anxiety disorders, and learning and lan-
guage disorders” Multiple forms of the
Conners’ Rating Scale exist, like the self-re-
port instrument, the parent rating, and the
teacher rating. This study used the 24-item
shorter version of CPRS as it was the most
suitable and comprehensive for the study
condition and study sample. This scale has
very high internal consistency.

In the tertiary hospital where the study
was conducted, which is a regional Centre
of Excellence, this scale is most commonly
used for routine clinical assessment of
ADHD in children. The scale was owned
by the Department of Clinical Psychol-
ogy, and the department has a translated
copy of it in the local language, which
they developed following appropriate
methods of translation and back transla-
tion. So, using this scale was considered
appropriate for evaluating the worsen-
ing of ADHD symptoms. Each item is
rated on a four-point scale from “not at all
true” (0) to “very much true” (3). All the
item scores are then summed up to get the
raw scores, which are then converted to
standardized scores, known as T-scores.

There are different categories:

1. A T-score of >70 indicates a very ele-
vated range (many more concerns
than are typically reported).

2. A T-score of 65-69 indicates an
elevated score (more concerns than
are typically reported).

3. A T-score of 60-64 indicates a high
average score (slightly more concerns
than are typically reported).
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4. AT-score of 40-59 indicates an average
score (typical level of concern).

5. A T-score <40 indicates a low score
(fewer concerns than are typically
reported).®

Data Collection

1. Approval was obtained from the Insti-
tutional Ethical Committee.

2. The parents were approached and
informed written consent was obtained.

3. A face-to-face interview was con-
ducted with the predesigned, pretested
structured study schedule, and the
responses were recorded.

4. The pre-lockdown data was collected
from the case files brought by the parents.

Data Analysis

The data was checked for completeness
and consistency. All 34 study participants
were included in the analysis. Data was
entered in Microsoft Office Excel 2010 and
SPSS Version 20 and analyzed. Descrip-
tive statistics were used to summarize the
findings. A paired t-test was performed
to find the association between school
closure and the worsening of symptoms.
A chi-square test was performed to find
the association between the study vari-
ables and the worsening of symptoms.
The significance level was setatp < .0s.

Quality Control

1. The study schedule used for this
research was validated.
2. Avalid and reliable scale was used.

The data collected was kept confidential
and anonymous by the source.

Results

Sociodemographic and
Educational Profile

The sociodemographic and academic
profiles of the participants are shown
in Table1.

Knowledge and Perceptions
Regarding ADHD

A total of 14 questions were asked.
Q.3-Q14 tested the knowledge and
perceptions of the parents. Each right
answer was awarded 1 point, and each
wrong answer was awarded o points.

TABLE1.
Academic and Sociodemograph

ic Profile.

Question ‘ Type of Response n (%)
Distribution of children who were attending school among those who were enrolled in school
(N=34)
Q.1. Is the child attending school or not? Yes 22 (64.70)
No 12 (35.29)
Distribution of current platform of education of such children (n = 22)
Q.2. What is the current platform of Offline 20 (go.g1)
education? Online 2(g.09)
Distribution of scholastic performance of such children (n = 22)
Q.3. How is the scholastic performance of Excellent o (o)
the child? Very good o (0)
Good 8 (36.36)
Fair 4 (18.18)
Poor 10 (45.45)
Distribution of frequency of absence from school (n = 22)
Q.4. What is the frequency of absence from 40% 7 (31.82)
school? 50% 5 (22.73)
80% 10 (45.45)
Distribution of Sociodemographic profile of the participants
Q.5. What is your gender? Male 20 (58.82)
Female 14 (41.18)
Q.6. What is your religion? Hindu 21 (61.76)
Muslim 13 (38.23)
Others o (o)
Q.7. What type of family do you belong to? Nuclear 23 (67.65)
Joint 11 (32.35)
Q.8. What type of residential area do you Rural 24 (70.59)
belong to? Urban 10 (29.41)
Q.g. What is your relation with the child? Mother 22 (64.70)
Father 7 (20.59)
Both 5 (14.71)
Q.10. What is your socioeconomic status Upper class o (o)
Upper middle class 7 (20.59)
Lower middle class 12 (35.29)
Upper lower 13 (38.23)
Lower 2 (5.88)
Age profile of children (in years). 6-9 20 (58.82)
10-12 13 (38.23)
13-15 1(2.94)
Standards in which the children study [-I11 16 (47.06)
IV-VI 15 (44.11)
VII-X 3(8.82)
Unanswered questions were also Ten (29.41%) participants were
awarded o. A score in the range of 012 categorized having “adequate”
was possible to be obtained. Parents  kpowledge.

who said they had not heard about
ADHD were directly given o points and
did not proceed with other questions. A
score of >8 (66.67%, i.e., two-third of the
total score) was considered “adequate”
knowledge. A score of <8 was considered
“inadequate” knowledge. The individual
scores of the participants were calcu-
lated. A mean score of 3.85 was obtained,
with a standard deviation (SD) of 4.75.

Impact of the Lockdown
on ADHD Symptoms

Twenty-three patients (67.65%) were
found to have worsening symptoms.
The mean of the calculated T-scores of
the CPRS before and after lockdown
is shown in Table 3. The paired t-test
revealed a significant worsening of the
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ADHD indicator (p < .001) after the lock-
down period. Significant worsening was
also observed in the mood disorder indi-
cator (p < .oo1). No significant changes
were observed in other indicators.

The results of the association between
sociodemographic characteristics, aca-
demic profile, and knowledge adequacy
and worsening symptoms are shown in
Tables 1-3.

In the chi-square test, a significant
association of worsening ADHD symp-
toms was observed with rural residence
(p = .002), nuclear families (p < .001),
Hindu religion (p = .035), non-attendance
at school (p = .027), and knowledge inad-
equacy among parents (p < .0o01).

No significant association was
observed with the gender, age, or socio-
economic class of the child.

Discussion

Impact of School Closures
on ADHD Symptoms

There was a significant change (6.26 +
0.7; p-value < .001) in the ADHD indica-
tor post-lockdown period. This finding
corroborated previous studies from
China, Canada, Japan, and India that
found a worsening in symptoms.>o™"
This result was expected considering the
environment to which the children were
exposed. There was decreased interac-
tion with classmates and teachers and
minimal outdoor activity. The children
were bound to their homes, not only
because their schools were closed but
also due to fear of contracting COVID-19.
This led to the children becoming more
impulsive, aggressive, and hyperactive.
Also, because, during this time, most
parents were confined to their homes as
well, they could pay better attention to
their child’s behavior. Thus, the parents
who spent more time at home noticed
their child’s symptoms. Also, as research-
ers in Kolkata, West Bengal, have found
an association of ADHD symptoms with
increased stress levels among parents
of such children, such conditions might
have forced the parents to unleash
increased amounts of verbal and phys-
ical abuse on their children.* This, in
turn, might have caused a further wors-
ening of symptoms.

One online “text message-based”
survey that assessed the impact of the

COVID-19 lockdown on children with
ADHD and their families revealed
certain positive findings, like better cre-
ativity.> We did not find such a positive
outcome because of less access to elec-
tronic communication devices and rural
disadvantages. One of the significant
contributing factors is online educa-
tion. Some of them were unfortunate to
have no smartphone and/or internet
connection owing to their financial con-
ditions. Researchers in Canada observed
that increased digital media usage neg-
atively impacted children with ADHD.*
This can also be a possible cause behind
the worsening of symptoms, as the lack
of physical activities during the lock-
down period increased the children’s
exposure to digital media by multifold.

To the best of our knowledge, no pre-
vious study has assessed the association
of worsening ADHD symptoms with
sociodemographic characteristics, aca-
demic profile, or knowledge adequacy. We
found a significant association between
the deterioration of symptoms and the
rural residence of the children. This can
majorly be blamed on the decreased avail-
ability of health resources in rural areas.
As many parents noted, traveling from
their villages to the city for treatment
purposes was too hectic. Also, during the
lockdown, means of transport became

TABLE 2.

very limited and unaffordable. Low
socioeconomic class per se was not signifi-
cantly associated with the deterioration
of the condition, as treatment in the study
hospital was free of charge.

Another significant association found
was with the nuclear family setting. Unlike
nuclear families, joint families have more
family members to attend to the emotional
needs of the children, and thus, very rarely
do such children feel lonely. In nuclear
families, both parents are often busy in
their workspace, and there is no one to pay
attention to their child. Moreover, unlike
joint families, verbal and physical abuse is
increasingly unleashed on children unre-
strictedly in nuclear families.> Regarding
religion, the researchers could not think
of any possible explanation for the signif-
icant association. More research is needed
in this regard.

Children who were not attending
school even during the study duration,
which was the post-lockdown period,
were also found to have significant
deterioration of their symptoms. This can
be explained by the fact that the post-lock-
down period is apparently an extension of
the lockdown period for such children. So,
the children were continually exposed to
the same environment and contributing
factors that all the children faced during
lockdown. Another possible explanation

The Distribution of Knowledge and Perception Regarding ADHD.

No. of Respondents

Question Type of Response (%)
Distribution of parents who have heard about ADHD (n =34)
Q.1. Have you heard about ADHD? Yes 14 (41.18)
No 20 (58.82)
Distribution of perception and knowledge about ADHD amongst parents who had heard about
ADHD (n=14)
Q.2. What is your source of Doctors 10 (71.43)
information? Neighbors and relatives o (o)
Other people o (o)
Television o (o)
Newspaper o (o)
Awareness campaign o (o)
Any other source (Internet) 4 (28.57)
Q.3. Do you think ADHD is a real Yes 14 (100)
disease? No o (0)
Q.4. What do you think is cause of Mental illness 14 (100)
ADHD? Physical illness o (o)
Infections o
Curse

Genetic illness

0 (0)
o (o)
o (0)

(]
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(Table 2 continued)

No. of

Question Type of Response Respondents (%)

Social and environmental factors o (o)
Any other o (o)

Q.5. ADHD occurs equally often in TRUE 5 (35.71)

girls and boys. True or False? FALSE 2 (14.29)
Don’t Know 7 (50)

Q.6. ADHD can often be caused by sugar | TRUE o (o)
and food additives. True or False? FALSE 14 (100)

Q.7. Achild can be appropriately labeled | TRUE 8 (57.14)
as ADHD and not necessarily be FALSE 6 (42.86)
overactive. True or False?

Q.8. Child can become quiet if quiet TRUE 7 (50)
environment is provided. True FALSE 7 (50)
or False?

Q.g. Child with ADHD misbehave TRUE 8 (57.14)
primarily because other family FALSE 6 (42.86)
members are strict. True or False?

Q.10. Ifachild gets excellent grades TRUE o (o)

one day and awful grades the
next, then he/she must not have | FALSE 14 (100)
ADHD. True or False?

Q.11. If a child can play video games for | TRUE o (o)
hours, he/she probably does not
have ADHD. True or False? FALSE 14 (100)

Q.12. ADHD more commonly occurs in | Religious majority o (o)
which religious group? Religious minority o (0)

Don’t Know 14 (100)
Q.13. What are the modes of Medications only 4 (28.57)
treatment for ADHD? Counseling only o (0)
Medications with counseling 8 (57.14)
Proper nutrition 2 (14.29)
Surgery o (o)
Praying to God o (o)
No treatment required o (o)
Q.14. Is it curable? Yes 14 (100)
No o (o)
TABLE 3.

Association Between School Closure During Lockdown Period
with Worsening of Conners Parent Rating Scale indicators.

Pre-Lockdown Post-Lockdown
T Score T Score t Value

Indicator (Mean, SD) (Mean, SD) (Paired t-test) p-Value
ADHD 68.88, 6.22 75.14, 6.92 3.9 <.001%*
indicator
Anxiety 58.41,6.72 60.50,10.07 10.1 .301
disorder
indicator
Mood 55.08, 5.13 68.14,9.89 6.7 <.007%*
disorder
indicator
Learning and 61.97,10.19 65.29, 10.52 1.5 153
language
disorder
indicator
Disruptive 55.11, 8.31 51.91, 8.03 1.8 .083
behavior
disorder
indicator

*p<.05,*¥*p<.001.

is that the teachers, often the first to iden-
tify children’s behavioral problems, are
absent in this scenario.

Finally, knowledge inadequacy among
the parents was significantly associated
with worsening symptoms. This was
highly expected, as parents with inad-
equate knowledge about their child’s
condition will have less health-seeking
behavior. Small changes in their child’s
symptoms might have gone unnoticed
and little attention was paid to them.

Socioacademic Profile

Only children enrolled in school were
included. Those children’s academic per-
formances were compared by interviewing
the accompanying parents about their
pre-COVID and post-COVID scholastic
performance. A worrying fact was that
a sizeable number of children were not
attending school. These findings corrob-
orated earlier studies on the academic
performance of children with ADHD. Inat-
tention and unwillingness to study were
blamed as the primary reasons behind their
underperformance.>* Even among those
who were attending school, a majority of
them reported a high frequency of absence.
As most of the children came from under-
privileged rural backgrounds, poor
internet and road connectivity, poverty,
and loss of income also may have played a
role in the academic backwardness.

Knowledge and Perception
Regarding ADHD

Most parents had inadequate knowl-
edge regarding ADHD. These findings
corroborated an earlier study where
parents reported poor knowledge of
ADHD.s However, they differed from
a study conducted in Florida, USA,
where 98.2% of parents had heard of
ADHD, and 78% considered themselves
knowledgeable aboutit.* Since the study
was conducted in a government hospi-
tal setting, most patients who attended
the OPD came from rural areas, from a
low socioeconomic class, and with very
meager resources. Thus, their source of
information was very limited. Their only
information source was their doctor,
who had explained to them that it is a
“mental disorder” and nothing more.

All the parents opined that it is a real
disease, which was considerably more than
the 78% figure reported by an earlier study.’s
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All of them opined that sugar does not cause
ADHD, compared to a study where 27% of
parents thought that sugar causes ADHD.*
A small majority answered that a child can
be appropriately labeled as having ADHD,
if not necessarily overactive. These findings
were corroborative with an earlier study.®

None of the parents commented on
which religious group had the highest
prevalence. Lack of awareness can be
blamed for this. Most parents felt that
medications and counseling combined
were the mainstay of treatment. This cor-
roborated with another study. Finally,
all the parents considered the disease
curable, probably due to the confidence
provided to them by their doctors and
psychologists and that motivated them
to continue their child’s treatment
despite all the hardships.

Overall, the gap in knowledge calls for
more focused governmentinitiatives and
health programs to combat this disease.
Health education programs need to be
more inclusive. Also, more research is
needed since the research literature in
India regarding ADHD is scanty.

However, the study had certain limita-
tions. The limited availability of time, that
is, 2 months, prevented us from interview-
ing a large number of patients, making
the sample size small and increasing the
chances of bias were increased. The parental
education was not assessed, which may act
as a bias in the outcome regarding parental
knowledge of the disorder. Most parents
had a rural background and belonged to the
underprivileged section of society. Because
of the limitations of available resources,
many have inadequate knowledge about
the intricacies of ADHD. This reduces its
generalizability. Many had not heard about
ADHD and hence we were able to assess
further details. The lockdown ended in Feb-
ruary 2022, whereas the data was collected
from July to September 2022, almost 5-6
months after the lockdown ended. Other
factors, such as natural progression, could
have affected ADHD symptoms.

Many questions still remain unan-
swered. The effects of worsening symptoms
or the parental stress levels of such children
in other parts of the country have also been
poorly researched. The knowledge ade-
quacy of the general population, teachers,
healthcare workers, and normal school-go-
ing children must also be assessed.

Large-scale studies spread across
the state and country, involving prima-
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ry-level and secondary-level healthcare
centers, are essential to get a more accu-
rate reflection of the problem. The study
emphasizes the need for more intense
and elaborate psychoeducation.

Conclusion

School closure for prolonged periods, as
adopted during the COVID lockdown, may
serve some temporary respite in exigencies
but is detrimental, especially in children
with pre-existing mental health needs like
ADHD. There was a significant association
between school closure due to lockdown
and the worsening of symptoms of ADHD
among school-going children aged 6-15
years. The results indicate that health
education and medical support programs
must be implemented on a much larger
scale. Policymakers should consider this
aspect seriously while notifying similar
school closure decisions in future emer-
gencies. More Indian research is needed on
ADHD to fill the existing gaps in knowl-
edge.
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