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INTRODUCTION

ABSTRACT

Aim: The aim of this study was to determine the impact of COVID-19 pandemic
on access to oral health information of Peruvian children. Materials and Methods:
The Demographic and Family Health Survey generates annually a national
database of Peruvian children between 0 and 11 years old, which is collected
through direct interviews applied in the homes of residents of the country. A cross-
sectional study was applied with this information collected during 2019 and 2020,
with a final sample of 39 124 subjects, 15 974 from the year 2019 (62.03%) and
7088 from the year 2020 (55.54%). The dependent variable was access to oral
health information and the independent variable was year; in addition, there
were considered sociodemographic and geographical covariates. Finally, there
were executed descriptive, bivariate, and multivariate analyses. Results: Access to
oral health information was 59.85% (n = 23 062). For the bivariate analysis, the
dependent variable showed association with year, natural region, sex, altitude,
health insurance coverage, area, place of residence and wealth index. During
multivariate analysis, year manifested a negative association with access to
oral health information (aPR: 0.89; 95%CI: 0.85-0.92; P < 0.001), adjusted for
co-variables that previously manifested association. Conclusion: Access to oral
health information for Peruvian children had a negative impact during 2020, in
which COVID-19 pandemic occurred.
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of unemployment among oral health professionals,
etc., which consequently strengthened certain pre-

OVID-19 pandemic proved being a global

problem that affected health systems due to its
high infection rates and their limited capacity to cope
with it. Likewise, the economic and social sectors had
to face a challenging scenario due to the containment
measures imposed by governments to contain the
disease, such as quarantines, social immobilization
and various restrictions. Within this context, the
dental activity faced numerous challenges such as the
limitation of care to only urgent and emergency care
to reduce the risk of transmission of the virus, closure
of services, increase in the cost of care, high rates
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existing barriers to timely access to dental care, greatly
affecting certain vulnerable communities, such as
those without health insurance, ethnic minorities, the
elderly, children, etc.!'*) The latter have been adversely
affected not only by the constant postponement of
the reopening of educational institutions, but also by
the absence of health interventions with a preventive
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approach in schools, these strategies being understood
as a substantial tool for the preservation of optimal
oral health from the early stages of life.*

On the other hand, oral health education (OHE) has
emerged as one of the strategies to reduce the important
health burden of the main oral pathologies, with the
purpose of improving the general knowledge of the
population on dental health, which will consequently
allow them to adopt, reinforce and maintain favorable
behaviors that promote the reduction of the high
morbidity of oral cavity diseases. Likewise, OHE is
aimed at different population groups, through dental
care, in educational and labor institutions, etc.,
where the dentist stands out as the main provider of
information on oral health. In addition, it is noted that
the interaction between the professional and the patient
has a marked influence on users in terms of adherence
to their treatment and optimal health outcomes, while
poor health education, together with insufficient
preventive measures, have an impact on the increase
in the prevalence of oral health problems, especially in
developing nations.

Likewise, a large number of Latin American countries
have faced, since before the pandemic, vast levels of
inequality both at the economic level and in access
to health services, which consequently have had
repercussions on their populations and their health
outcomes.'" Within the framework of the pandemic,
it is observed that in most of these countries there
have been aggressive outbreaks of infection and
catastrophic lethality rates, despite efforts to contain
and mitigate the spread of the virus, which have had
indirect consequences on society, This is evidenced
by the increased morbidity and mortality of those
seeking health care for causes unrelated to COVID-
19,1 including dental care, with perceived obstacles in
access to all types of dental care, including preventive
care.'” It is notorious the scarce scientific evidence at
regional level about the implications of the pandemic
in certain population groups that should be prioritized;
therefore, the objective of this study was to determine
the impact of COVID-19 pandemic on access to oral
health information of Peruvian children.

MATERIALS AND METHODS

SETTING AND DESIGN

The Demographic and Family Health Survey (ENDES)
annually generates a database of Peruvian children
between 0 and 11 years of age, directed by the peruvian
National Institute of Statistics and Informatics
(INEI), collected through direct interviews applied in
homes of residents of the country. A cross-sectional
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study was applied with information collected during
year 2019 and year 2020. ENDES was designed for
being representative at regional and national level;
it also follows an urban and rural organization; and
possesses a stratified two-stage cluster sample designed.
Additionally, it has data about access to information on
oral health in children from 0 to 11 years old.

SAMPLING CRITERIA

In 2019, a sample size of 36760 residences was
considered, while in 2020 it was 37390 residences.
The initial bases included an amount of 167 560
subjects in 2019 and 177 414 for 2020; however, for
this study, only the register of those who answered to
the question about access to oral health information
were considered, forming a final sample of 39 124
individuals, 15 974 for 2019 (62.03%) and 7088 for
2020 (55.54%). It is important to mention that the
information was collected through the ENDES, which
uses methodology provided by the World Demographic
and Health Surveys Program, currently known as
MEASURE DHS; the purpose of this instrument is
to obtain current information to analyze the change,
trends and factors that determine fertility, mortality
and health in over 90 developing countries, as is the
case of Peru. MEASURE DHS is a globally recognized
tool whose validity and reliability follows international
standards, and which has the ability to collect and
expose data with a rigorous methodology on children’s
health status, gender, family planning, etc. About the
year of application, the surveys took place on January
to December for 2019 and 2020, respectively; however,
about 2020 (the COVID-19 pandemic year), the way to
collect information suffered some modifications in due
to the health emergency and the need to insurance the
biosecurity of field personnel, so telephone interviews
were implemented and subsequently then, the direct
interviews were retaken. On the other hand, the
ENDES applies three questionnaires: one for dwellings
and its residents, one for women between 12 to 49 years
old, and the last a health questionnaire which involve
topics including access to oral health information. In
addition, interviewers were duly trained and calibrated
for collecting participants replies.[!*!4

VARIABLES

Regarding the definition of variables, the dependent
variable was established as access to oral health
information; while, for independent variable, year was
categorized into 2019 and 2020, taking into account this
last year as the time frame which COVID-19 pandemic
hit Peru. Moreover, the study included other covariates
such as natural region, understood as Metropolitan
Lima (national capital), rest of the coast, highlands
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and jungle; altitude measured in fewer than 2,500
meters above mean sea level (MAMSL) and from 2,500
MAMSL and above; place of residence arranged into
capital, city, town and countryside; area of residence,
categorized into urban and rural; wealth index, defined
as the disposition to spend and benefit from goods
and services that each dwelling has. Subsequently,
using the methodology executed in the United
States Demographic and Health Surveys Program, a
punctuation was attributed to each house, and the same
to each of its inhabitants. This classification made it
possible to categorize each household from the poorest
to the richest (quintile one to five);!>!% in addition, the
possession of health insurance was considered, with
the understanding that within the national territory
there coexist institutions providing health insurance,
of a public nature such as the Comprehensive Health
Insurance (Seguro Integral de Salud — SIS in its original
language), EsSalud which is the social security health
insurance, Army Forces and Police Forces Health
Insurance; on the other hand, Health Care Provider
Companies offer a complementary coverage, in public
or private sphere, to that provided by social security’s
basic plan.['Sex and age were also included as variables,
the last one categorized in two groups: from 0 to 5 years
old and 6 to 11 years old. It is worth mentioning that
the covariates mentioned above have been studied in a
previously published study.!'®!

ETHICAL APPROVAL AND INFORMED CONSENT

Ethical approval was not requested for this research
due to the use of anonymous information provided by
the participants, made available by the INEI and its
collection is free and open access.

MeTHODOLOGY

The official INEI website (http://iinei.inei.gob.pe/
microdatos/) provides access to the DHS databases,
which were unified into a single matrix for analysis. It
was used a complex sample module; therefore, this type
of instrument brings representative estimates.

STATISTICAL ANALYSIS

For statistical analysis, it was used the STATA version
15.1.643 software. For each of the variables, a descriptive
analysis was performed to find frequencies: absolute and
relative. Thereafter, to proceed with bivariate analysis,
a Chi-square test determined association and for
multivariate analysis, Poisson regression tests obtained
prevalence ratios: crude (PR) and adjusted (aPR),
where the dependent variable was access to oral health
information, the independent variable was the year
where the survey was applied, and the other variables
were considered as co-variables. In order to define the

representative estimates, the svy command was used
and for data analysis, in addition, the sampling patterns
were configured in stratum, primary sampling unit and
weight at the time of analysis. The study presented a
95% confidence level, also as a statistical significance
indicator, a value of P <0.05 was considered in all tests.

RESuLTS

Access to oral health information was 59.85% (n = 23
062), 34.20% (n = 10 125) of the participants were
mainly from Metropolitan Lima, 77.53% (n = 50
037) were from urban areas, while 34.20% (n = 101,125)
came from the capital, 78.79% (n = 52 378) were
residing at less than 2 500 meters above mean sea level.
As for their wealth index, 22.06% (n = 19 244) showed
to be poor, 75.38% (n = 228 594) had health insurance,
74.51% (n = 138 395) were male, and children between
6 and 11 years old were represented by 62.74% (n = 25
194) [Table 1].

According to bivariate analysis, access to oral health
information showed association with year, natural
region, area of residence, place of residence, altitude,
wealth index, health insurance coverage and sex
(P < 0.05) [Table 2]. Simultaneously, when multivariate
analysis was applied, a negative association was
determined with access to oral health information
(aPR: 0.89; 95%CI: 0.85-0.92; P < 0.001), adjusted
for the covariates that showed association previously
[Table 3].

DiscussioN

In the present study, it is observed that access to oral
health information for children has decreased in 2020,
compared to the previous year. It is documented that
during the COVID-19 pandemic, Peruvian children
faced low access to dental services, which prior to this
period was characterized as limited. However, this
situation worsened due to the restrictions and changes
attributable to the pandemic, with an increase in the time
it took to obtain dental care, which could be linked
not only to the delay in the delivery of recuperative
care, but also to preventive care. On the other hand,
O’Donnell et al. state that within the context of the
health emergency, access to preventive dental activities
has been insufficient, especially affecting children and
their possibility of acquiring benefits aimed at reducing
the risk of dental caries, such as OHE;?” this causes
concern about the possible increase in preventable oral
pathologies, which would consequently aggravate pre-
existing inequalities in this population group.!

From a geographic location perspective, results of this
study indicate that access to oral health information was
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Table 1: Characteristics of the sample of Peruvian children
under 12 years old

Table 2: Access to oral health information considering the
characteristics of Peruvian children under 12 years old

Variables n Y%
Year

2019 167560  66.32

2020 177414  33.68
Access to oral health information

Yes 23062  59.85

No 16062  40.15
Natural region

Metropolitan Lima 10125  34.20

Rest of coast 21041  24.80

Highlands 27282  25.76

Jungle 17109 15.24
Area of residence

Urban 50037  77.53

Rural 25520 2247
Place of residence

Capital 10125  34.20

City 20769  20.55

Town 19143  22.78

Countryside 25520  22.47
Altitude

Less than 2500 MAMSL 52378  78.79

From 2500 MAMSL and above 23179  21.21
Wealth Index

Very poor 21084  20.02

Poor 19244  22.06

Medium 15181 21.34

Rich 11901 19.26

Very rich 8820 17.32
Health Insurance

With Insurance 228594  75.38

Without Insurance 54545  24.62
Sex

Man 138395  74.51

‘Woman 144744  25.49
Age

From 0 to 5 years old 37431  37.26

From 6 to 11 years old 25194 62.74

n: Absolute frequency. %: Relative frequency

associated with factors such as natural region in which
participants lived, with greater access being observed
for the inhabitants of the highland region; despite the
fact that in previous research, Solis et al. showed that
in that same region, children under eleven years of age
had a weaker adherence to proper toothbrushing than
those in Metropolitan Lima,!'” a situation that could
be mediated by multiple factors, including access to
oral health information. However, this figure should
be interpreted with caution because the confidence
intervals are very close to the cut-off values.

Additionally, according to area of residence, Gaber
et al. report that individuals present in rural areas are
less likely to take part in activities aimed to disease

Variables Access to oral health information
Yes No p*
n %) n ‘%I
2019 15974 62.03 10166 37.97 <0.001
2020 7088 55.54 5896 44.46
Natural region
Metropolitan Lima 2742  63.64 1593  36.36 <0.001
Rest of coast 5761  54.89 4448 45.11
Highlands 7794  63.67 3857 36.33
Jungle 4604 53.49 4117  46.51
Area of residence
Urban 14549  60.94 9585 39.06 <0.001
Rural 6352  56.25 4430 43.75
Place of residence
Capital 2742 63.64 1593  36.36 <0.001
City 6081 60.18 4125 39.82
Town 5726 57.81 3867 42.19
Countryside 6352  56.25 4430 43.75
Less than 2500 14234 58.38 10838 41.62 <0.001
MAMSL
From 2500 6667 65.11 3177 34.89
MAMSL and above
Wealth Index
Very poor 5192 5446 3889 45.54 <0.001
Poor 5127  56.92 3707 43.08
Medium 4007  58.69 2675 41.31
Rich 3122 63.69 1818  36.31
Very rich 2480 71.04 1096  28.96
Health Insurance
Without Insurance 18260 61.27 11987 38.73 <0.001
With Insurance 4802 55.51 4075 44.49
Man 16488 60.67 11048 39.33 0.004
Woman 6574 57.44 5014 42.56
From 0 to 5 yearsold 11462  59.30 8414  40.70 0.329
From 6 to 11 years 11600 60.17 7648  39.83

old

n: Absolute frequency. %: Relative frequency. p: Statistical
significance

*Chi-square test

prevention and promotion of favorable health behaviors,
due to a deficit in health information and inadequate
knowledge on the part of health professionals;??
coinciding with this research, which reports lower levels
of access to information on oral health in rural areas of
Peru. Considering the altitude at which the communities
are located, this research establishes that those residing
in localities at less than 2500 meters above sea level have
greater access to health information; a finding similar
to some publications, which describe the situation of
an altiplano community at 3854 meters above sea level,
which faces both, the lack of access to stomatological
evaluation and the absence of information provided to
promote oral health.?
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Table 3: Impact of the year of COVID-19 pandemic on access to oral health information in Peruvian children under
12 years old

Variables Access to oral health information
PR 95%CI p aPR 95%CI p

Year

2019 Ref. Ref.

2020 0.89 0.86-0.93 <0.001 0.89 0.85-0.92 <0.001
Natural region

Metropolitan region Ref.

Rest of coast 0.89 0.85-0.93 <0.001 - - -

Highlands 1.06 1.01-1.10 0.012 - - -

Jungle 0.83 0.80-0.88 <0.001 - - -
Area of residence

Urban Ref.

Rural 0.92 0.89-0.96 <0.001 - - -
Place of residence

Capital Ref.

City 0.95 0.90-0.99 0.013 - - -

Town 0.91 0.87-0.95 <0.001 - - -

Countryside 0.88 0.84-0.93 <0.001 - - -
Altitude

Less than 2500 MAMSL Ref.

From 2500 MAMSL 1.12 1.08-1.15 <0.001

and above
Wealth Index

Very poor Ref.

Poor 1.02 0.98-1.06 0.447 - - -

Medium 1.05 1.01-1.09 0.023 - - -

Rich 1.11 1.06-1.16 <0.001 - - -

Very rich 1.21 1.16-1.27 <0.001 - - -
Health Insurance

Without insurance Ref.

With Insurance 1.10 1.06-1.15 <0.001 - - -
Sex

Man Ref.

Woman 0.95 0.91-0.98 0.005 - - -
Age

From 0 to 5 years old Ref.

From 6 to 11 years old 1.01 0.99-1.05 0.329 - - -

PR: Prevalence ratio. aPR: Adjusted prevalence ratio. 95%CI: 95% Confidence intervals. p: Statistical significance

a: Adjusted for natural region, area of residence, place of residence, altitude, Wealth Index, health insurance coverage and sex

It should be considered that, when evaluated together
with indicators of socioeconomic deprivation, health
literacy follows a marked social gradient,?¥ which
coincides with the findings of this study, where a
positive association is observed in the wealth index
variable, indicating that children in families with
greater economic capacity have greater access to oral
health information. In relation to this, factors such
as economic income and health insurance coverage
are mediators for the acquisition of tools provided by
health services, such as oral health information and
educational programs, which would have an impact
on the use of dental services; nevertheless, evidence
suggests that children under three years old make less

use of services.”” Additionally, this research reports
that those who have health insurance have greater
access to oral health information, compared to those
who do not; it is important to mention that in 2019, the
Peruvian government decreed measures to guarantee
health coverage for the entire population residing in the
national territory, through affiliation to the Integrative
Health Insurance, with the aim of closing a gap that
by the end of 2020 amounted to more than one million
peruvians.26-27

Likewise, it can be seen that Peruvian girls under
11 years old have lower levels of access to oral health
information than boys; likewise, some studies have
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identified that certain personal characteristics such as
age, ethnic origin, sex and gender have an influence
in reinforcing inequities in oral health in developing
countries.?® This corresponds to the findings of Vieira
et al, who in a study applied to an adult population in
Brazil, found that women were less likely to visit a dental
office at some point in their lives.”’! This worrisome
finding urges governments to guarantee access to dental
care, which consequently will allow vulnerable groups
such as girls to perceive fewer barriers when seeking
information on dental health.

It is well known that, in addition to the dentist, there
are other sources of oral health information, such as
the mass media, which provide comprehensive health
education to a large proportion of the population
through correct health knowledge, transformation of
attitudes and values regarding health and the adoption
of new health behaviors. Within this group, internet
has established itself as a tool that makes it possible
to obtain health information, which is favored by the
protection of the identity of the person concerned.
Health knowledge is disseminated through multiple
platforms, known as social networks, using written and
audiovisual media; it is also observed that adolescents
use social networks as a tool for obtaining information
on oral health,®*! with the understanding that this
situation may have been accentuated during the
COVID-19 health emergency.

As for the limitations of this research, since the
information was collected through surveys, the
participants could have incurred in memory biases at
the time of self- reporting. Nevertheless, the ENDES
has been a great tool used by multiple disciplines for
a situational description of health in the country. On
the other hand, even though the data collectors have
undergone a calibration process, there could have been
certain inconsistencies when collecting data, especially
in a complex context such as the COVID- 19 pandemic.
In addition, a cross-sectional study does not have the
capacity to issue causal relationships based on its
results, and therefore it is not within the scope of this
research.

This research is characterized as one of the first
studies that exposes the problem of access to oral
health information in a context such as the COVID-19
pandemic, so its results can be used as a reliable tool for
future research in the area. These findings also point
the need to strengthen and extend the delivery of oral
health information at the national level, using resources
such as mass media, and not only directing full
responsibility for this to strategies such as tele-dentistry,

which has been effective during the pandemic period,
but continues to present barriers for those who do not
yet have access to adequate technological infrastructure.

Finally, it is important to consider that oral health
informationisanimportant tool that gives the individual
a great capacity to make appropriate health decisions,
which at the same time, will have a positive impact on
other aspects of their daily life. Therefore, ensuring
access to this resource is essential for health systems,
especially in complex scenarios such as the COVID-
19 pandemic, where misinformation and uncertainty
have been abundant. In addition, the importance of
sharing the responsibility of those who provide oral
health education should be emphasized, promoting its
delivery not only by dentists, but also calling on the
greatest number of strategic allies such as other health
professionals, teachers, community workers, etc.

CONCLUSION

Access to oral health information for Peruvian children
had a negative impact during 2020, in which COVID-
19 pandemic occurred.
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