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ARTICLE

GEOGRAPHICAL BARRIERS TO THE USE OF
TOOTHPASTE CONTAINING >1000 PPM
FLUORIDE IN PERUVIAN CHILDREN.

Barreras geogrdficas para el uso de pasta dental
con fluoruro 21000 ppm en nifios peruanos.

ABSTRACT:

Objective: The aim of this was to determine the geographical barriers for the
use of equal or more than 1000 (=1000) parts per million (ppm) of toothpaste
with fluorine (F) in children aged 1 to 11 years in Peru in 2018.

Material and Methods: This is a cross-sectional study, the database of
Demographic and Family Health Survey (ENDES, for its Spanish acronym) of
Peruin 2018 was used; the final sample was 25660 records of children between
1and 11 years old. The variables evaluated were the use of 21000 ppm fluoride
toothpaste, place of residence, natural region, area of residence, region, wealth
index, access to dental service, whether information was received about oral
hygiene, daily tooth brushing, age and sex. A descriptive, bivariate (Chi square)
and multivariate (log-linear Poisson regression) analysis was performed.

Results: An association was found between the use of toothpaste =1000
ppm F with place of residence: small city vs capital-large city with an adjusted
prevalence ratio (RPa): 0.94; 95% confidence interval (95% IC): 0.90-0.98, town
and country vs. capital-large city both with an RPa: 0.95; 95% Cl: 0.91-0.99. With
natural region: rest of the Coast vs Lima with RPa: 0.94; 95% Cl: 0.91-0.98, Sierra
vs Lima with RPa: 0.95; 95% Cl: 0.92-0.99 and Jungle vs Lima with RPa: 0.94; 95%
Cl: 0.90-0.98).

Conclusion: The place of residence and the natural region are geographic
barriers to the use >1000 ppm fluoride toothpaste in children aged between 1
and 11 years in Peru in 2018,
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RESUMEN:

Objetivo: El objetivo de este fue determinar las barreras
geograficas para el uso de igual o mas de 1000 (>1000) partes
por millon (ppm) de pasta dental con fldor (F) en nifos de 1 a
11 anos en Pert en 2018.

Material y Métodos: Se trata de un estudio transversal,
la base de datos de la Encuesta Demogréfica y de Salud
Familiar (ENDES) del Pert en 2018 fue usada con una muestra
de 25 660 registros de nifios entre 1y 11 afnos. Las variables
evaluadas fueron el uso de pasta dental >1000 ppm F, lugar
de residencia, region natural, drea de residencia, region, indice
de riqueza, acceso al servicio odontolégico, si se recibid
informacién sobre higiene bucal, cepillado diario de dientes,
edad y sexo. Se realizd un anélisis descriptivo, bivariado (Chi

cuadrado) y multivariado (regresion loglineal de Poisson).

INTRODUCTION.

Today the use of toothpaste with an appropriate
fluoride concentration in oral hygiene habits has
reduced dental caries globally.t Since the review
performed by Marinho et al.,? a lot of research
have been carried out.®> They have confirmed the
effectiveness of toothpaste with concentrations of >
1000 ppm F for prevention of dental caries mostly
in children if tooth brushing is supervised,?® and if
performed at least twice a day.¢

In Peru, the Health Technical Standard for the
addition of fluoride in toothpastes, mouthwashes
and other products used in oral hygiene, which is
in force since 2001, indicates that toothpastes for
children under 6 years must contain concentrations
below 600 ppm F.7 In 2017, the Technical Guidelines:
practice guidelines for the prevention,
diagnosis and treatment of dental caries in children
was issued by the Ministry of Health (MINSA, for

Clinical
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Resultados: Se encontré6 una asociacion entre el uso
de pasta dental >1000 ppm F con el lugar de residencia:
ciudad pequena vs ciudad capital-grande con una razéon de
prevalencia ajustada (RPa): 0,94; intervalo de confianza de 95%
(IC 95%): 0,90-0,98, ciudad y campo vs. capital-grande ciudad
ambos con un RPa: 0,95; IC 95%: 0,91-0,99. Con region natural:
resto de la Costa vs Lima con RPa: 0,94; IC 95%: 0,91-0,98, Sierra
vs Lima con RPa: 0,95; IC 95%: 0,92-0,99 y Selva vs Lima con
RPa: 0,94; 95% % Cl: 0,90-0,98.

Conclusién: El lugar de residencia y la region natural son
barreras geogréficas para el uso de pasta dental fluorada
>1000 ppm en nifos de 1 a 11 afos en Perl en 2018.

PALABRAS CLAVE:

Accesibilidad a los Servicios de Salud; nino; Salud bucal; pastas

de dientes; flior; Asociacion.

its Spanish acronym). This document recommended
the use of toothpastes >1000 ppm F since the
appearance of the first deciduous tooth.®

However, around fifty percent of toothpastes
marketed in Peru contain amounts of fluoride below
1000 ppm F21 In general, there are barriers of
accessibility to health, including preventive mea-
sures, such as the use of fluoridated toothpastes
with adequate concentrations. Two models can be
approached to understand accessibility: the Word
Health Organization (WHO) traditional model and the
Tanahashi T model 112

The first model identifies four barriers: geogra-
phical, economic, cultural and administrative;*? the
second addresses the concept of accessibility to
health care, resulting in an adjustment between
demand (health need) and supply (health system).®
Furthermore, this last model groups facilitating
factorsinaccesstohealthservicesintofive categories:
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availability, accessibility, acceptability, contact, and
effective coverage 112

In the case of a preventive measure, both models
are valid since accessibility is the way people can use
health goods and services. Thus, it is important to
highlight these possible barriers to identify solutions
through efficient public policies at the national
level.** Therefore, the purpose of this research was
to determine the geographical barriers for the use
of toothpastes >1000 ppm F in children aged 1 to 11
years old in Peruin 2018.

MATERIALS AND METHODS.

This present study was cross-sectional. The initial
sample were 25,660 records of children between
the ages of 1 to 11 years from the database of the
Demographic and Family Health Survey of 2018
(ENDES, for its Spanish acronym) in Peru. However,
records with inconsistent and incomplete information
about the use of fluoride toothpastes were excluded,
resulting in afinal sample of 16,227 records, reporting
aloss rate of 36.76%. This survey is conducted by the
National Institute of Statistics and Informatics (INEI,
forits Spanish acronym) and is freely accessible to any
person and public or private entity.t5

The dependent variable was the use of tooth-
paste 21000 ppm F, and the independent variable
was geographic barriers measured according to the
place of residence, the natural region and the area
of residence. Regarding the place of residence, it is
grouped into 4 categories:

capital-large city; capital of province or department;

small town: district capital; town; rural village
with a population from 500 to less than 2000
inhabitants; and country: rural village with less than
500 inhabitants. It is important to mention that for
the natural region Lima is excluded from the rest of
the Coast because it is the capital of the country.
Moreover, the following covariates were included:
region; wealth index; access to dental care; whether
people received information about oral hygiene, daily
tooth brushing; age and gender.

After identifying the study variables, we went to
the INEI website (www.inei.gob.pe) and entered the
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option "Database". Then, we selected the option
"Microdata" to access each module of the 2018
ENDES survey. The following variables were obtained
from the CSSALUDOS8 database of the "Health
Survey'" module: use of toothpastes >1000 ppm F
(original question in Spanish:

;Podria mostrar la crema dental de la nifa(o) y
verifique la concentracion de fluor?, which is categorized
in use according to 1000 ppm F); access to dental
care (original question in Spanish: ;Alguna vez ha sido
atendido(a) en un servicio dental por un odontélogo?);
receive information about oral hygiene (original
question in Spanish: ;En los ultimos 12 meses, recibio
informacion sobre cuidado e higiene bucal de las ninas y
ninos de una persona o medio de comunicacion?), daily
tooth brushing (original question in Spanish: ;Se cepilla
los dientes todos los dias?); and age. From the module
“Household characteristics" the variables taken
included: region, area of residence, place of residence
(RECHO database) and gender (RECH1 database).
From the RECO111 database of the "Basic data on
women of childbearing age (MEF, for its Spanish
acronym)" module, the wealth index was calculated
and, finally, from the RECH23 database of the
"Housing characteristics" module, the natural region
was determined.

The downloaded databases were consolidated to
obtainasingle database for the respective analysis. We
performed a Chi-Square test to obtain a descriptive
and bivariate analysis. Then, we applied the Poisson
regression method to determine the prevalence ratio
(PR) and adjusted prevalence ratio (RPa) with those
variables that presented bivariate association. The
svy command was used to determine representative
estimates because the survey design was included
for data analysis, where the sampling patterns were
differentiated by stratum, primary sampling unit, and
weights. The study had a confidence level of 95%, a
p<0.05 and the statistical Software STATA 15.0 was
used.

This study was approved by the Institutional Ethics
Committee of the Universidad Peruana Cayetano
Heredia (CIE-UPCH) on April 16, 2020, with SIDISI
Code No. 201304.
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RESULTS.

A total of 63.24% (n = 16227) use toothpaste
>1000 ppm F. Piura is the region that shows the
greatest use with 75.41% (n = 549). 34.12% (n =
8756) use toothpaste with concentrations below
1000 ppm F. And, finally, only 2.64% (n = 677) do
not use toothpaste (Table 1).

According to the geographical characteristics,
among those who use toothpaste >1000 ppm F,
64.65% (n=1730) reside in Lima, and 61.22% of this

J Oral Res.2022; 11(6):1-10. doi:10.17126/joralres.2022.071

group (n = 4301) live in rural areas. A relationship
found between access to fluoridated
toothpastes with the place of residence and the
natural region (p <0.01). According to the covariates,
among those who use toothpaste >1000 ppm F,
62.80% (n =3388) are poor (according to the wealth
index): 65.08% (n = 6251) did not have access to
dental services; 67.29% (n = 4100) did not receive
information about oral hygiene; 64.67% (n = 14133)
carried out daily tooth brushing; 78.51% (n = 9938)

was

Table 1. Use of fluoride toothpaste among children aged 1 to 11 years in Peru, 2018.

Below 1000 ppm F

Do not use toothpaste

REGIONS 1000 ppm F and above
n %

Amazonas 468 63.16
Ancash 523 65.21
Apurimac 494 65.00
Arequipa 421 52.04
Ayacucho 530 57.86
Cajamarca 480 53.81
Callao 497 65.65
Cusco 422 67.74
Huancavelica 555 66.47
Huanuco 470 61.60
Ica 360 4898
Junin 357 51.59
La Libertad 427 5709
Lambayeque 438 63.39
Lima 1623 6245
Loreto 414 5758
Madre de Dios 352 52.30
Moquegua 408 55.14
Pasco 365 5757
Piura 549 7541
Puno 524 6841
San Martin 444 59.52
Tacna 412 57.87
Tumbes 380 57.84
Ucayali 534 62.82
Total 16227 63.24

n % n %
248 3347 25 3.37
260 3242 19 2.37
246 3237 20 263
362 4475 26 3.21
355 38.76 31 3.38
399 4473 13 146
245 3236 15 198
190 30.50 H 1.77
255 30.54 25 299
273 3578 20 2.62
332 4517 43 5.85
314 45.38 21 3.03
309 4131 12 1.60
229 3314 24 347
on 35.05 65 2.50
294 40.89 n 1.53
297 4413 24 3.57
315 42.57 17 2.30
258 40.69 m 1.74
162 22.25 17 2.34
232 30.29 10 1.31
282 37.80 20 2.68
279 3919 21 295
247 3760 30 457
285 3353 31 3.65

8756 34.12 677  2.64

n: Absolute frequency. %: Relative frequency. °: Totals differ due to missing data on analyzed variables.
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were between 6 and 11 years old; and 63.28% (n =
7755) were men. A relationship was found between
the use of toothpaste >1000 ppm F with access to
dental services, whether information was received
about oral hygiene, daily tooth brushing, and age (p
<0.01) (Table 2).

With respect to the geographical barriers for
the use of toothpastes >1000 ppm F, a relationship
was found between small city versus capital-large
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city (RPa: 0.94; IC95 %: 0.90-0.98): town versus
capital-large city (RPa: 0.95; I1C95 %: 0.91-0.99),
country versus capital-large city (RPa: 0.95; IC95
%: 0.91-0.99), and, in relation to the natural region,
a relationship was found between Coast versus Lima
(RPa: 0.94; 1C95%: 0.91-0.98), Sierra versus Lima
(RPa: 0.95; 1C95%: 0.92-0.99) and Jungle versus
Lima (RPa: 0.94; 1C95 %: 0.90-0.98) (Table 3).

Table 2. Use of fluoride toothpastes by place of residence, natural region, and
area of residence among children aged 1 to 11 years in Peru, 2018.

VARIABLE

Place of residence Capital-Large city
Small city
Town

Country

Lima

Rest of Coast
Sierra

Jungle

Natural region

Urban
Rural

Area of residence

Wealth index Very poor
Poor

Middle
Wealthy
Very wealthy
9976

No

Yes

No

Yes

No

1 to 5 years
6 to 11 years
Male
Female

Access to dental careYes

Receive information about oral hygiene
Daily tooth brushing

Age

Gender

1000 ppm F Below 1000 ppm p-value*
and above F or do not use
n % n %
1730 64.65 946 35.35 <0.01
331 57.88 2409 4212
3105 60.10 2061 3990
4301 61.22 2725 38.78
1730 64.65 946 35.35 <0.01
3264 5897 2271 41.03
4687  60.76 3027 39.24
2766 59.32 1897 40.68
8146  60.06 5416 39.94 0.1
4301 61.22 2725 38.78
351 60.09 2332 3991 0.06
3388  62.80 2007 37.20
2755 61.97 1691 38.03
2100 61.69 1304 3831
1631 61.52 1020 3848
62.14 6079 3786 <001
6251 65.08 3354 3492
6570  60.01 4379 3999 <0.01
4100 67.29 1993 3271
14133 64.67 7720 3533 <0.01
2083 5496 1707 45.04
6289 4837 6712 51.63 <0.01
9938 78.51 2721 2149
7755 63.28 4501 36.72 091
8472 6321 4932 36.79

n: Absolute frequency. %: Relative frequency. °: Totals differ due to missing data on analyzed variables. p: Statistical significance

*Chi-Square Test
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Table 3. Relationship between the use of toothpaste =1000 ppm F by place of
residence and natural region among children aged 1 to 11 yearsin Peru, 2018.

ACCESS Model
1 raw

95% ClI

Model
2 adjusted
95% ClI

p-value

Place of residence

Capital-Large city ~ Ref. Ref.

Small city 0.90 0.86-0.93 <0.001 094 0.90-0.98 0.004
Town 0.93 0.90-0.96 <0.001 0.95 0.91-0.99 0.008
Country 0.95 0.92-0.98 0.001 0.95 0.91-0.99 0.009
Small city Ref. Ref.

Town 1.04 1.01-1.07 0.019 1.00 0.97-1.04 0.948
Country 1.06 1.03-1.09 <0.001 1.01 0.98-1.04 0.667
Town Ref. Ref.

Country 1.02 0.99-0.1.05 0.001 1.01 0.97-1.04 0.751

Natural region

Lima Ref. Ref.

Rest of Coast 091 0.88-0.95 <0.001 094 0.91-0.98 0.049
Sierra 094 091-097 <0.001 0.95 0.92-0.99 0.012
Jungle 092 0.88-0.95 <0.001 094 0.90-0.98 0,004
Rest of Coast Ref. Ref.

Sierra 1.03 1.00-1.06 0.039 1.01 0.98-1.04 0.585
Jungle 1.01 0.97-1.04 0.722 1.00 0.96-1.03 0.847
Sierra Ref. Ref.

Jungle 0.98 0.95-1.01 0114 0.99 0.96-1.02 0.501

Area of residence
Urban Ref. Ref.
Rural 1.02 1.00-1.04 0.108 0.99 0.97-1.02 0.674

PR: Prevalence ratio.aPR: Adjusted prevalence ratios. a: Adjusted according access to dental care; Receive information about oral hygiene; daily

tooth brushing; and age

DISCUSSION.

Access to fluoride toothpastes in Peru is associ-
ated with factors such as economic, educational,
social, cultural situation, among others, even though
it has been demonstrated that their daily use in
adequate quantity and quality is essential for the
prevention of dental caries.'® Accessibility is both
a problem of supply and coverage. When access to
a service does not concern the practices and care
needs of the population, it indirectly generates a
lack of interaction between the service provided
and the beneficiaries. The study design has been

based on the geographical barriers previously
described by the WHO itself or Tanahashi, the
latter proposes an effective coverage access
model in which the population receives a good or
service efficiently, and it is important to identify
vulnerable groups with specific needs and barriers
that must be promptly addressed.'®*2 Similarly,
Donabedianidentifies a relationship between socio-
organizational accessibility, which includes service
supply, and geographical accessibility with distance,
time, and travel cost, among others.'”

MINSA recommends the use of toothpastes
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>1000 ppm F to prevent dental caries.? However,
this study shows that children who
smaller cities use less toothpastes with adequate

live in

concentrations of fluoride. Hernandez et al. indicate
that people have greater access to dental services
in capital cities,*® which could be associated with
a higher frequency of recommendations for the
use of appropriate toothpastes, compared to less
developed and remote cities. Although in the capital
children use more toothpastes >1000 ppm F, it is
evidentthatthesupplyistrulydiversewithvariations
in composition and concentration of fluoride. This
is due to the 2001 Technical Standard that allows
commercialization of other concentrations lower
than those recommended.1¢:1%:20

According to data from the Peruvian Cosmetic
(COPECOH,
Spanish acronym), developed cities generate a

and Hygiene Association for its
greater demand for oral hygiene products.?t22
In contrast, in the most vulnerable populations,
programs like “Plan de Salud Escolar” and “Juntos”
have promoted practices and habits aimed at oral
health care mainly among public schools through
the delivery of toothpastes and toothbrushes.!823
However, these efforts have not been sufficient.
In the present study, children from less developed
areas were those who least accessed this type
of preventive measure. This makes us think that,
although they receive State support through dental
care or information about oral hygiene, they are still
excluded from accessing toothpastes >1000 ppm
F, which ultimately explains the high levels of dental
caries.

There are certain family customs associated
with low income that are likely to contribute to an
adequate preventive practice. Arana et al.,?! argue
that in many families, children share the adult’s
toothpaste.Ramirez reported a similar situation
in Colombia, in community homes.?* In some
low-income families, children may not be able
to have their own toothpaste. Therefore, family
toothpaste, which is used by adults and shared
with children, usually has concentrations greater
than 1000 ppm F. However, this would not occur

J Oral Res.2022; 11(6):1-10. doi:10.17126/joralres.2022.071

in more geographically excluded areas where
there is probably not access or enough income
to purchase adequate toothpaste.?t24 |n 2018,
Quiroz found that in Lima there is a wide variety
of toothpaste presentations for children;'® and in
2019, Hinostroza et al. found that only 43.75% of
fluoridated toothpastes that are offered in the
country's capital contain adequate concentrations
of fluoride.’® Therefore, it is evident that in the
more developed cities there is a greater supply of
toothpaste of multiple brands, origins, and varieties.
Despite this situation, parents buy the appropriate
toothpastes, possibly due to professional recom-
mendation. The main limitation of the study is the
loss of records during the data cleaning process;
however, the type of sampling and analysis include
this possible loss to continue having representative
results.

Moreover, children younger than 1 year were not
considered in this study because the ENDES survey
did not record access to fluoridated toothpastes
at that age, even though it is recommended that
children use toothpaste since the appearance of the
first tooth, which occurs approximately when they
are six months. In addition, other socioeconomic,
cultural, and educational variables associated with
barriers to health access could not be included
because the survey does not record them. Despite
these limitations, the results are of the utmost
importance since they show the Peruvian reality
regardingthe mainpreventive measureinoral health,
helping to redesign strategies for having access to
toothpastes with adequate fluoride concentrations.
However, the inconsistency between the Technical
Guidelines: clinical practice guidelines for the
prevention, diagnosis and treatment of dental caries
in children, which recommends the use of 1000
ppm fluoride toothpaste,8 and the Health Technical
Standard for the addition of fluorides in toothpastes,
mouthwashes and other products used in oral
hygiene, which allows the commercialization of
toothpastes of lower concentrations,” evidence that
itis unlikely to implement an effective policy for the
prevention of dental caries. This is a challenge that
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the Ministry of Health itself, which is responsible for
both regulations, must assume. By correcting the
technical standard, adequate access to toothpastes
with adequate fluoride concentrations would be
guaranteed throughout the country, and this would
benefit the entire population.

Finally, the results presented are before the
coronavirus disease  pandemic  (COVID-19),
which may have varied due to the impact that the
pandemic has had on oral health indicators such
as access to dental care, which increased by more
one year according to previous study.?> However,
these results should be considered by those who
make public health policies, specifically by those
responsible for oral health at the national level in
Peru and countries in the region, so that they can
evaluate how geographical barriers may limit the
establishment of oral health practices such as the
use of fluoridated toothpastes; these policies to
close inequality gaps will allow for better oral health
in the population.

J Oral Res.2022; 11(6):1-10. doi:10.17126/joralres.2022.071

CONCLUSION.

In general, it is concluded that the place of
residence and the natural region are geographical
>1000 ppm fluoride
toothpaste in children aged 1 to 11 years in Peru in

barriers for the use of

2018, and, specifically, that the majority of children
from 1 to 11 vears old use >1000 ppm fluoride
toothpaste. In addition, in the country, town and
small city, children use less >1000 ppm fluoride
toothpaste thanin the capital or large city. The same
result is observed in the Jungle, Sierra and the rest
of the Coast when compared to Lima.
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