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Abstract

Background. The coronavirus disease 2019 (COVID-19) pandemic has brought about radical changes
in our habits and lifestyles. The suspension of schools has led children to spend long hours at home, with
reduced sodialization, and changes in dietary pattemns, oral hygiene practices and sleep routines. During
a pandemic, appropriate oral health management and disease prevention are very important for the child’s
oral and general health.

Objectives. The aim of this study was to assess the attitudes and practices of parents with regard to their
children’s oral healthcare, dietary habits and dental care during the COVID-19 pandemic.

Material and methods. This cross-sectional study included 381 Indian parents of children aged
4-7 years. A self-instructed questionnaire was designed in English using the Google Forms platform.
The questionnaire consisted of 4 parts: sociodemographic data; dietary habits of the child; oral hygiene
measures; and dental information. The collected data was analyzed using descriptive and analytical
statistics (the ” test).

Results. Among the children included in the study, 48% of those who experienced dental problems
during the pandemic consumed more snacks and packaged foods between meals. Among the parents,
80% reported that their children used electronic devices at mealtimes, and 60% reported the food
pouching habit in their children. A total of 71% of parents assisted their child at tooth brushing, while
only 28% of the parents would take their child to the dental clinic for treatment.

Conclusions. This study highlights the shortfalls in attitudes and practices among parents in relation
to dietary habits, oral hygiene measures and the use of dental services during the COVID-19 pandemic
regarding their children. This could be attributed to a lack of awareness, the fear of exposure and the incon-
veniences faced by parents.
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Introduction

The World Health Organization (WHO) declared coro-
navirus disease 2019 (COVID-19) a public health emergen-
cy of international concern (PHEIC) on January 30, 2020,
and characterized the outbreak as a global pandemic on
March 11, 2020.! As of October 2021, severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) had spread
across the globe and infected over 236 million people.2 The
SARS-CoV-2 is regarded as a highly contagious virus that
spreads mainly through the small droplets expelled from
the nose or the mouth when an infected person speaks,
coughs or sneezes.? Clinical symptoms typically include
a dry cough accompanied by fever.* Difficulty in breathing
and fatigue, along with other, less typical symptoms also
occur.® According to a study on more than 2,000 child pa-
tients with suspected or confirmed COVID-19, over 90%
were asymptomatic or presented mild to moderate symp-
toms.® Of the 13.5 million cases reported in those under
20 years of age, 31% were among children aged 0-9 years.’”
In India, 11.9% of the reported COVID-19 infections are
among children and adolescents.® The highly transmissible
Omicron variant has affected children more than previous
variants, but its symptoms are significantly milder.’

Since there is no definitive treatment protocol in place, dif-
ferent countries announced nationwide lockdowns to con-
trol the spread of the disease.!’ Sudden and radical changes
occurred in habits and lifestyles, with a drastic reduction in all
forms of socialization.!! The suspension of schools and sports
activities led children to spend long hours at home, which re-
sulted in disturbances in dietary patterns, oral hygiene prac-
tices and sleep routines in children.> However, certain coun-
tries, like Sweden, avoided a complete nationwide lockdown.

Concerns regarding the safety of dentists and children
led to a reduction in routine dental visits, compromising
preventive appointments. This was further compounded
by the unavailability of pediatric dental services in many
places. Parents contacted dentists only for emergencies,
such as acute pulpitis, dental trauma, and oral and maxil-
lofacial infections that caused swelling.!® Many resorted to
a medical prescription and postponed dental treatment.

A survey conducted in Russia in 2020 collected data
from 166 pediatric patients aged 1-17 years. Acute pain
in primary molars in children aged 4-7 years was the
most prevalent finding (62%).!> Similar scenarios have
been observed by pediatric dentists in India, although no
documentation has been reported to date.

During the pandemic, appropriate oral health manage-
ment and disease prevention are necessary for the general
health of the child. Parents play a key role in implementing
measures to foster better habits.!* There is a directly propor-
tional relationship between parental attitudes and the health
of children.!® Thus, this study was conducted to assess atti-
tudes and practices regarding children’s oral healthcare dur-
ing the COVID-19 pandemic among parents with children
aged 4-7 years.
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Material and methods

Study duration and the ethics approval

A cross-sectional study was carried out from August 1
to October 1, 2021, during the phased opening stage.
Approval was obtained from the Ethics Committee at the
School of Dentistry of D.Y. Patil Deemed to be University,
Navi Mumbai, India (IREB/2021/PEDO/21).

Data collection

The convenience sampling technique was employed
for this study. The questionnaire was made available on
the Google Forms platform (Google, Mountain View,
USA). The link to the questionnaire was sent through
the WhatsApp application (Meta Platforms, Inc., Menlo
Park, USA) to the parents of schoolchildren, and to the
parents who arrived for a dental visit at the Department
of Pedodontics and Preventive Dentistry of the D.Y. Patil
Deemed to be University School of Dentistry. The sam-
ple size was calculated by considering the representative
sample size, using a 95% confidence level and a margin
of error of 5%. The sample size was then estimated at
a minimum of 375 respondents. The nature of the study
was explained in brief and the anonymity of the respon-
dents was affirmed. The parents were also informed that
the completion of the questionnaire would be considered
as consent to participate. A total of 381 parents agreed to
participate in the study. The inclusion criteria were speci-
fied as all parents of children between 4 and 7 years of age.
Parents who did not complete the questionnaire were ex-
cluded from the study.

This study followed the established guidelines for re-
porting medical surveys.!* The questionnaire was de-
signed by adapting questions from previous surveys in
English. A pilot study was conducted among 10 parents
to check the validity and reliability of the questionnaire.
After necessary modifications to a few questions, the im-
plementation phase began.

The revised questionnaire consisted of 4 parts: sociode-
mographic data; dietary habits of the child (7 questions);
oral hygiene measures (3 questions); and dental informa-
tion (6 questions) (Table 1). Multiple choices were pro-
vided for each question and the participants had to mark
the option they considered appropriate.

Statistical analysis

The data was statistically analyzed using GraphPad
Prism, v. 8.4.3 (GraphPad Software, Inc., San Diego,
USA). Descriptive analysis was performed for the demo-
graphic data. The y? test was used to test for statistically
significant differences between the variables in the survey.
Statistical significance was established at p < 0.05.
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Table 1. Questionnaire

Parameters Questions

Sociodemographic data

Dietary habits of the child

Oral hygiene measures

Dental information

age/gender of the parent

socioeconomic status (education/occupation/income)
Was there any change in the amount of food consumed by your child during the pandemic?
Was there any change in the eating habits of your child during the pandemic?
Was there an increase in snacking between meals by your child?

What was the frequency of consumption of cariogenic food (sweets/chocolate/cookies) during the pandemic?
Does your child use electronic devices (tablet/phone/TV/computer) while eating or snacking?
Does your child tend to pouch food in the mouth during meals, which leads to an extended mealtime?
Has there been a change in the sleep cycle of your child since the pandemic began?

How often does your child brush his/her teeth?

What measures did you take to maintain your child’s oral health during the pandemic?

Were you able to assist your child at tooth brushing during the pandemic?

Did you take your child to a dentist before the pandemic?

Did your child experience any toothache/cavity/swelling during the pandemic?

Did your child experience any dental trauma during the pandemic?

Would you take your child to a dental clinic during the pandemic?

Do you think your child could get infected with COVID-19 during dental treatment?

What would be your mode of contact with the dentist, if required?

age/gender of the child

COVID-19 - coronavirus disease 2019.

Results

The sociodemographic details of the participating par-
ents are presented in Table 2 and Fig. 1. Classifying the
parents according to the modified Kuppuswamy scale,'
the majority of them were in the upper class (40.7%) and
upper middle class (30.4%) categories. Based on the total
number of responses (381), 138 (36%) children experi-
enced dental problems during the pandemic.

Dietary factors

Among the children who experienced dental prob-
lems during the pandemic, 45 (33%) showed an in-

50 -

40 -

w
o

percentage [%]

n
o

upper upper middle  lower middle  upper lower lower
U} (1 (1 (V) V)

Kuppuswamy scale

Fig. 1. Socioeconomic status of the parents according to the modified
Kuppuswamy scale

Table 2. Characteristics of the study population (N = 381)

Characteristics n (%)

Gender boys 206 (54.1)
of the child girls 175 (45.9)
illiterate 1(0.3)
diploma 61 (16.0)
Parents’ primary school 7(1.8)
education middle school 35(99)
high school 53(13.9)
professional degree 224 (58.8)
unemployed 57 (15.0)
elementary occupation 16 (4.2)
craft and related trades workers 4(1.0)
plant and machine operators and assemblers 3(0.8)
zirceunr;[:tion skilled agricultural and fishery workers 13 (34)
service workers and shop and market sales workers 34 (8.9)
technicians and associate professionals 23 (6.0)
legislators, senior officials and managers 54 (14.2)
professionals 177 (46.5)

crease in the amount of food consumed during the
pandemic. However, the parents of 80 (58%) children
reported no change in food consumption. Differences
between the groups proved to be statistically signifi-
cant (p < 0.01) (Fig. 2). Fifty-nine (43%) children who
experienced dental problems during the pandemic
consumed more processed foods, such as sweets and
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= dental problem

= no dental problem

percentage [%]

eating less eating more

food consumption

no change

Fig. 2. Relationship between dental problems and changes in food
consumption

** statistically significant (p < 0.01).

cookies, and soft drinks, with merely 17 (12%) children
having consumed more fresh fruits and vegetables dur-
ing their time away from school. As shown in Fig. 3,
differences in the percentages of children in the context
of their eating habits were also found to be statistically
significant (p < 0.0001). Additionally, it was determined
that 66 (48%) children who experienced dental prob-
lems during the pandemic consumed more snacks and
packaged foods between meals. There were statistically
significant differences between the groups (p = 0.0003)
(Fig. 4). On average, children who consumed snacks
once a day (31%) and several times a day (29%) experi-
enced more dental issues (p < 0.0001) (Fig. 5).

Among the 381 respondents, 304 (80%) parents re-
ported that their children used electronic devices at
mealtimes and while snacking between meals. Hence,
out of the 138 children who experienced dental prob-
lems,123 (89%) accounted for those who used electronic
devices (p < 0.001) (Fig. 6). Another significant find-
ing was the habit of food pouching during meals in 82
(60%) of the children who experienced dental problems
(p < 0.0001) (Fig. 7).

m dental problem = no dental problem

70 4

59.7

60 -

percentage [%]

no change more healthy food

eating habits

more processed food

Fig. 3. Relationship between dental problems and changes in eating
habits

*** statistically significant (p < 0.001).

m dental problem

= no dental problem

percentage [%]

no change less snacking

snacking between meals

more snacking

Fig. 4. Relationship between dental problems and snacking between meals
*** statistically significant (p < 0.001).

m dental problem = no dental problem

40 4

34.6

percentage [%]

never occasionally onceaday  severaltimes several times

aday aweek
frequency of snacking

Fig. 5. Relationship between dental problems and the frequency of snacking
*** statistically significant (p < 0.001).

m dental problem = no dental problem

% | 89.1

percentage [%]

no yes
use of electronic devices during meals

Fig. 6. Relationship between dental problems and the use of electronic
devices during meals

*** statistically significant (p < 0.001).

Oral hygiene factors

Most parents reported that the frequency of tooth
brushing by their children did not change when they
were not going to school. Eighty-nine (65%) children
who experienced dental problems during the pandem-
ic brushed their teeth once daily (p = 0.012) (Fig. 8).
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m dental problem = no dental problem

80 4

percentage [%]

no yes
food pouching habit
Fig. 7. Relationship between dental problems and the food pouching habit
*** statistically significant (p < 0.001).

m dental problem = no dental problem

80 -

percentage [%]

once daily

twice or more daily
frequency of tooth brushing

Fig. 8. Relationship between dental problems and the frequency of tooth
brushing

* statistically significant (p < 0.05).

When asked about the measures taken to maintain
their child’s oral health, 221 (58%) parents stated that
they did not have time for any additional methods.
An equal number of parents added flossing or mouth
rinsing (n = 25, 7% for each) to the oral hygiene routine
of their child. The remaining parents increased the fre-
quency of tooth brushing. Two hundred and seventy
(71%) parents assisted their child during tooth brush-
ing; however, there was no significant correlation be-
tween assistance at tooth brushing and the occurrence
of dental problems during the pandemic (p = 0.906)
(Fig. 9).

Dental information

Fortunately, in this survey, only 57 (15%) children ex-
perienced dental trauma during the pandemic, of which
only 12 (21%) sought treatment at the dental clinic. One
hundred and seven (28%) parents stated that they would
take their child to the dental clinic for treatment during
the pandemic, as advised by the dentist, and an approxi-
mately equal number of parents stated that they would
take their child only for a dental emergency.

m dental problem
80 4 NS

= no dental problem

70.3 71.2

percentage [%]

not assisted assisted
assistance at tooth brushing

Fig. 9. Relationship between dental problems and assistance at tooth brushing
NS - non-significant.

Most parents (54%) were unsure about their child
getting infected with COVID-19 during dental treat-
ment. Only 14% were affirmative about their child get-
ting infected at the dental clinic (Fig. 10). When asked
about their preferred mode of contact with the dentist,
162 (43%) parents still preferred visiting a nearby den-
tal clinic (Fig. 11).

60 -
53.6

50

40 A

32.4
30

percentage [%]

20 A

14.0

no yes maybe
transmission of COVID-19 infection at the dental clinic

Fig. 10. Chances of the transmission of coronavirus disease 2019
(COVID-19) during dental treatment

50 -

42.5

percentage [%]

phone call text message/

social networking  visit to a nearby
WhatsApp site clinic

mode of contact with the dentist

Fig. 11. Mode of contact with the dentist
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Discussion

The COVID-19 pandemic has affected billions of people
around the world, changing lives dramatically and requir-
ing adaptations in all facets of life. Parents usually act as
the primary caregivers for their child’s general and oral
health.!® Good oral health is a prerequisite for the general
well-being of the child. Parents should instill healthy dietary
habits and good oral hygiene practices from an early age.
Following up with constant guidance and supervision is es-
sential to avoid severe oral health problems in the future.l”
The COVID-19 pandemic has created financial instability,
unemployment and economic crises among many parents,
which indirectly affects their mental health, and causes fear
and anxiety. This can further lead to emotional distress
and prevent the parent from monitoring their child’s daily
activities (e.g., oral hygiene practices).® Since parental at-
titudes and practices significantly impact the child’s oral
health, these variables were assessed in this study.

According to Kamalova et al.'? and Goswami et al.,'® more
than 50% of children in the 4—7-year-old age group who re-
ported to pediatric dental emergency departments during
the COVID-19 pandemic had acute dental pain in primary
molars. Insufficient prevention and the neglected treatment
of the existing dental problems, as well as low parental care
could be the reasons why children of this age group had sig-
nificantly more oral health problems during the pandemic.!?
Most parents adopted a work-from-home lifestyle during
the pandemic, and being in a busy period of life and work,
the time spent caring for their children was compromised.
This could be a possible explanation for the increased num-
ber of patients in this group reporting to the pediatric dental
emergency departments during the COVID-19 pandemic.

The majority of parents in this study (58%) reported no
changes in the amount of food consumed by their child
during the pandemic. Campagnaro et al. stated that 61%
of their respondents reported an increase in food intake
during the pandemic,® which contradicts the findings
of this study.

In a study by Goswami et al., 77% of the respondents
increased their intake of high-carbohydrate foods.!” The
authors suggested that it could be attributed to new rou-
tines — work-from-home for parents and remote classes
for children. In this survey, 43% of the children consumed
more processed foods during the pandemic, which resulted
in more dental problems.!® The stockpiling of processed
foods during the pandemic for the ease of use during and
between meals could have possibly led to a higher con-
sumption of these food items. These dietary changes have
been shown to affect general health in the form of increased
obesity and nutritional deficiencies, as well as an increased
risk of dental caries.> However, this is contrary to a study
by Kalyoncu et al.,, in which the mothers recognized the
importance of oral health for the general well-being of the
child; they provided non-cariogenic foods to their children
and the children consumed healthier food items.!3

|.M. Varkey et al. COVID-19 pandemic and oral care in children

The frequency of snack consumption during the
COVID-19 pandemic was significantly higher in this study
as compared to the results obtained by Goswami et al.l?
These dietary habits, as explained by Kotha et al., have
been shown to be proportional to the decayed, missing
due to caries and filled teeth (DMFT) score.' The pres-
ence of caries is related to the nature of food consumed
and the frequency of eating. Parents need to be educat-
ed about the cariogenic and cario-protective properties
of specific foods. Furthermore, they should plan to avoid
the frequent consumption of high-carbohydrate foods.!”?°

Eighty percent of the children in this survey used elec-
tronic devices at mealtimes and while snacking. This indi-
rectly leads to poor diet quality characterized by higher fat
and sugar consumption, with fewer fruits and vegetables,
which is a potentially cariogenic diet. This would explain
the strong correlation between the use of electronic devices
and dental issues in this study.?! Das et al. stated that a lon-
ger use of electronic devices during eating and snacking
compromises the oral clearance of food.?? This leads to the
food pouching habit in the oral cavity during screen view-
ing, which acts as a predisposing factor for dental caries.??
Such observations are similar to those made in this study.

The majority of parents in this study reported a once-
daily brushing schedule for their children. However, Go-
swami et al. claimed that parents increased the frequency
of tooth brushing due to constraints in achieving adequate
dental services during the pandemic.!® Our results are in
agreement with a study conducted in Istanbul, in which
the frequency of tooth brushing did not change.!® In the
present study, the results referring to the parents’ assis-
tance at tooth brushing during the pandemic were similar
to those reported by Campagnaro et al.,> but contrary to
the results of Kalyoncu et al., who reported fewer par-
ents supervising their child’s tooth brushing during the
COVID-19 pandemic.!®> When asked about additional ef-
forts made to maintain the oral hygiene of their child, the
majority of parents in this study increased the frequency
of tooth brushing, while a small percentage added mouth
rinsing or flossing to the routine. However, most parents
did not find enough time between their work schedules
for implementing additional oral hygiene measures. These
findings are consistent with a study by Goswami et al.}0
The prevention of caries is based on adequate and effec-
tive oral hygiene measures in addition to dietary habits.

According to some studies, children spent the entire day
in a home setting, which results in the creation of active
play patterns, and thus the risk of dental tissue trauma is
increased. However, in this study, only 15% of children
experienced dental trauma during the COVID-19 pan-
demic; this is similar to the incidences reported by Cam-
pagnaro et al.3and Kamalova et al.!? This can be explained
by the prohibition of outdoor games, sports training and
coaching for children during the COVID-19 pandemic. In
the present study, 21% of the children who experienced
dental trauma sought treatment at the dental clinic, which
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is contrary to the findings of Campagnaro et al., where
only 17% of the respondents were willing to take their
child to the dentist during the pandemic, regardless of the
procedure.® However, the present study identified a slight
increase (28%) in the number of parents who would fol-
low the treatment protocol, as advised by the dentist.
Considering the need for emergency treatment, the per-
centage of respondents who would seek urgent care was
much higher in the Brazilian population as compared to
this study.® A study conducted in Istanbul also showed
a similar attitude of parents regarding dental care dur-
ing the pandemic.’® The reluctance of the parents in the
present study to utilize pediatric dental care services may
negatively impact the oral health of these children and
trigger the need for extensive invasive treatment in the
future.® Regular dental visits allow the detection of den-
tal issues much earlier, which reduces the treatment time,
and subsequently the treatment cost. With time, the ap-
proval of COVID-19 vaccines for young children will be
underway; these may cause orofacial side effects, such
as burning sensations, taste alterations, xerostomia, and
pain, as reported in adults.?? Though these symptoms are
self-limiting, parents need to be aware of them and report
back to the pediatric dentist for professional care.

Contrary to the results obtained in this study regard-
ing parental views about their child being infected with
COVID-19 at the dental clinic, Sun et al.'® and Kalyon-
cu et al.13 reported that more than 90% and 80% of the par-
ents, respectively, agreed that their child could be easily in-
fected with the virus during treatment. Respiratory viruses,
such as SARS-CoV-2, can be transmitted through direct
or indirect contact, or through small droplets. As pediat-
ric dentists, we are potentially at a higher risk, since dental
treatment involves aerosol-generating procedures. Thus,
appropriate precautions need to be taken to prevent the vi-
rus from infecting children as well as its transmission from
infected children to healthcare professionals.'® There needs
to be a focus on parental education regarding the measures
taken for sterilization, disinfection and protection in the
dental clinic.?* Several authors have described the insuf-
ficient use of teledentistry, which is an effective consulta-
tion tool, along with safeguarding against the transmission
of the infection during the pandemic,'®* which was also
observed in this study. This reluctance might be due to the
complexity involved, coordination issues or resistance to
learn new skills. In the future, pediatric teledentistry could
be useful for counseling children and parents with regard
to appropriate oral hygiene measures.!”?°

Limitations

This study has certain limitations. The most significant
is that the study sample mostly belonged to the upper and
upper middle class population, so we were unable to ana-
lyze variations in the results based on different socioeco-
nomic statuses.

3N

Conclusions

This study highlights the deficits in the attitudes and
practices of the parents of 4—7-year-olds in relation to di-
etary habits, oral hygiene measures and the use of den-
tal services during the COVID-19 pandemic. This could
be attributed to a lack of awareness, the fear of exposure
and the inconveniences faced by parents. The impact
of the pandemic have been far-reaching for our children.
It is essential to not underestimate the indirect effects
of COVID-19 on the oral health of children.
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